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arlier educational researchers have examined
some of the relationships between admission
criteria and academic success during dental
school. The admission criteria have included high
school grade point average (GPA), undergraduate
total GPA, undergraduate science GPA, individual
and averaged Dental Admission Test (DAT) scores,
preprofessional major, and dental school admission
interviews. These criteria have been compared with
dental school performance measures, including den-
tal school GPA, various clinical and didactic grades,
individual and averaged National Dental Board Ex-
aminations Part [ and Part II (NB-I and NB-II) scores,
and individual student communication and technical
skill ratings as assessed by faculty and peers.'
In some cases, researchers have concluded that
there is a single consistently valid admission crite-
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rion that can be used to predict dental school perfor-
mance, in which performance is determined by final
dental school GPA .3 More often, however, research-
ers have concluded that two or more admission cri-
teria, in combination, provide a more reliable means
of predicting academic success in dental school.'°
In particular, undergraduate total GPA and DAT aca-
demic score have been shown to be two of the best
predictors of academic success. Likewise, under-
graduate science GPA and DAT science score have
also demonstrated a strong positive correlation with
successful dental school performance.’* Not all ad-
mission criteria, however, have proven equally reli-
able. The Perceptual Motor Aptitude Test (PMAT)
score and the dental school admission interview
score, for example, have been less consistent indica-
tors of dental school performance.¢-8:11-14.17-20
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While earlier researchers have examined the
relationships between admission criteria and aca-
demic success during dental school, they have largely
drawn upon relatively small student populations, and
have attempted to correlate isolated admission crite-
ria with a relatively small number of dental school
performance measurements. 246310141920 By way of
contrast, the authors of the present study have drawn
upon a relatively large student population (N =459)
and have attempted to correlate comprehensive ad-
mission criteria with a relatively large number of
dental school performance measurements. In this
study, the authors also paid particular attention to
the admission criteria of students who either
remediated one or more courses or repeated a year
of dental school and of those students who either were
dismissed or withdrew in poor academic standing or
withdrew in good academic standing.

Methods

The study population consisted of 459 students
who were enrolled in the University of Florida Col-
lege of Dentistry (UFCD) from 1990 through 1995
(the graduating classes of 1994 through 1999). Ear-
lier classes were excluded from the study because
their DAT scores had been determined according to
a different grading scale, and this change rendered
score comparisons difficult and, possibly, unreliable.

Admission criteria included undergraduate sci-
ence GPA, undergraduate non-science GPA, DAT
academic score, PMAT score, and dental school ad-
mission interview score. The DAT academic score
was determined by averaging the DAT quantitative,
DAT reading comprehension, DAT biology, DAT in-
organic chemistry, and DAT organic chemistry
scores. The DAT scores and the PMAT score were
calculated by the American Dental Association, Den-
tal Admissions Testing Program, and were reported
to the UFCD Admissions Committee at the request
of each dental school applicant.

The dental school admission interview score
was determined by three faculty members of the
Admissions Committee at the UFCD. Following a
single informal session with a dental school appli-
cant, each faculty member assigned a numerical value
from 0 to 30 (where 0 is “unacceptable” and 30 is
“outstanding”) to the applicant’s interview. This score
is based on factors including, but not limited to, pro-

fessional demeanor, maturity, dental-related experi-
ence, clarity of expression, and motivation for se-
lecting a career in the dental profession. The three
interviewers’ scores were then averaged to determine
the applicant’s dental school admission interview
score. The interviewers did not rely upon standard-
ized questions during their interviews, nor did they
tailor the process to the purposes of this retrospec-
tive study.

Students’ academic progress during dental
school was measured by NB-I and NB-II scores,
yearly GPA, and final (cumulative) GPA. Yearly and
final GPAs were calculated on a 4.0 scale and were
weighted appropriately for credit hours. The authors
obtained information about yearly and final GPA,
NB-I and NB-II scores, and attrition rates from the
UFCD Office of Academic Affairs. Descriptive mea-
sures for dental school admission criteria and dental
school performance outcomes are shown in Table 1.

Table 1. Descriptive measures for dental school admis-
sion criteria and dental school outcomes

Admission Criteria

Science Grade Point Average 3.0[0.4]
Non-Science Grade Point Average 3.310.4]
Dental Admission Test
Academic 17.512.0]
PMAT 16.9 [2.5]
Average Interview Score 25.7 [2.6]
Dental School Performance
Class (number of students)
1994 79
1995 70
1996 77
1997 77
1998 78
1999 78
Grade Point Average
Year 1 3.2 10.5]
Year 2 3.110.4]
Year 3 3.310.3]
Year 4 3.410.3]
Final 3.210.3]
National Board Exams | 86.0 [4.4]
National Board Exams I 81.8 [4.2]
Programmatic Status
Left, in Good Standing (%) 4.4
Left, not in Good Standing (%) 4.1
Graduated, but with difficulty® (%) 8.9
Notes:
N =459

a Where appropriate, standard deviation is shown in
brackets.

b Students who were either retracked or failed, and
subsequently retook, the first or second National Board
Exam.
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At the UFCD, academic progress is also inde-
pendently monitored by the Student Performance
Evaluation Committee (SPEC), which reports indi-
vidual students to the dean as potential candidates
for probation, repeating a year (retracking), or dis-
missal. The authors reviewed the monthly records of
the SPEC to obtain information concerning its evalu-
ations and recommendations. The Student Perfor-
mance Evaluation Committee made its determina-
tions in accordance with the following guidelines.
At the end of the first semester of the first year, stu-
dents were automatically placed on academic proba-
tion if their GPA was less than 2.5 or if they failed a
course. At the end of the first year, students with a
cumulative GPA of less than 2.5 were recommended
either to be dismissed or to be retracked. Students
who failed a course during their first year were auto-
matically placed on academic probation until suc-
cessful remediation (achieved a grade of C or higher)
was completed. During their second, third, and fourth
years, students who received D and/or F grades re-
flecting five or more credit hours in any didactic or
clinical course were referred to the SPEC for proba-
tion. Students who received D and/or F grades re-
flecting eight or more credit hours were required to
retrack or were dismissed from the program. Stu-
dents on academic probation during their second,
third, and fourth years could regain good standing
by successfully completing remediation or by re-en-
rolling in the program.

The students who participated in this study were
placed into one of four groups. They 1) graduated
without difficulty; 2) graduated with difficulty (that
is, they were retracked one or more times, or they
graduated after their class, or they failed either NB-
I or NB-II exams); 3) were dismissed from the pro-
gram or withdrew in poor academic standing; or 4)
withdrew in good academic standing. Students in the

latter three groups either consumed a disproportion-
ate amount of institutional resources in graduating,
or else failed to graduate, and thus did not achieve
the desired outcome of the dental education program.

Pearson correlation coefficients were used to
describe the bivariate association between admission
criteria and dental school performance outcomes
(GPA, NB-I and NB-II scores), and t-tests were used
to compare admission criteria across groups based
on academic progress. Multivariate regression mod-
els appropriate for continuous and discrete depen-
dent variables were used to weigh the effect of spe-
cific admission criteria on dental school performance
and progress. Ordinary least squared (OLS) regres-
sion models were used to ascertain which admission
criteria were associated with NB-I and NB-II scores,
yearly GPA, and final GPA. Finally, logistic regres-
sion models were used to examine the relationship
between admission criteria and programmatic status.

Results

The relationships between admission criteria
and dental school performance are depicted in Table
2. All relationships, with the single exception of the
correlation between the DAT academic score and
fourth-year GPA, were statistically significant (p <
.05). The correlation between the DAT academic
score and the NB-I and NB-II scores was particu-
larly strong. The undergraduate science GPA and the
PMAT score also correlated well with the NB-I and
NB-II scores.

The correlation between the undergraduate sci-
ence GPA and the dental school GPA, including
yearly GPA and final GPA, was consistently stron-
ger than those between the undergraduate non-sci-

Table 2. Pearson correlation coefficients of dental school admission criteria with dental school performance

measures
National Board Exam Scores Grade Point Averages

Admission Criteria | | Year 1 Year 2 Year 3 Year 4 Final
Science GPA .309 .280 413 .387 .320 291 425
Non-Science GPA .185 194 .285 272 251 187 294
DAT Academic Score .507 433 475 .348 129 .082t 317
PMAT Score 263 304 279 165 .098 109 .198
Interview Score .159 125 .258 233 197 .168 251
Notes:

The correlation matrix is based on the 410 students who graduated from the UFCD program and had complete admissions and

performance data.

t All relationships are statistically significant (p < .05) except for this one.
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ence GPA and the dental school GPA. During the
first two years of dental school, the correlation be-
tween the DAT academic score and GPA was simi-
larly strong; during the third and fourth years, how-
ever, the correlation between the DAT academic score
and GPA was considerably weaker. This tendency is
reflective of a larger pattern, as the correlation be-
tween each of the admission criteria and the dental
school GPA diminished as the students progressed
through the curriculum.

To consider the simultaneous effects of admis-
sion criteria on NB-I and NB-II scores and dental
school GPA, seven OLS regression models were es-
timated. The results of these models are shown in
Table 3. The NB-I and NB-II scores serve as depen-
dent variables in the first two models (represented
by columns 1 and 2, respectively). The overall model
fit for each of the two models was relatively good.
The significance of the F-statistic (p <.05) in each
model indicates that the admission criteria, consid-
ered as a whole, were significant indicators of stu-
dents’ performance on the NB-I and NB-II exams,
accounting for approximately one-third of the varia-
tion in NB-I scores (r =.32) and approximately one-
fourth of the variation in NB-II scores (r = .27).

The undergraduate science GPAs were strongly
correlated with the NB-I and NB-II scores. Although
the DAT academic score correlated strongly with the
NB-I score, the correlation between the DAT aca-
demic score and the NB-II score was somewhat

weaker. The PMAT score correlated with the NB-II
score, but not the NB-I score. When the simultaneous
effects of admission criteria were considered, there
was considerable class variation in NB-I and NB-II
scores. On the NB-I exam, each class except the class
of 1996 demonstrated higher scores than did the class
of 1999, which served as the reference category. On
the NB-II exam, the classes of 1994 and 1995 scored
significantly higher than did the class of 1999.

The yearly and final GPA served as the depen-
dent variables in the remaining five models (columns
3-7, Table 3). The overall model fit for each of the
five models was relatively good. The F-statistic was
significant in each instance. Admission criteria ex-
plained more of the variation in GPA for the first
two years in dental school (r = .40 and r = .29, re-
spectively) than for the last two years (r=.15andr=
.21, respectively), and accounted for approximately
one-fourth of the variation in final GPA (r = .28).

The undergraduate science GPA was strongly
correlated with the yearly dental school GPA. The
admission interview score also correlated with the
yearly dental school GPA, but to a lesser degree.
During the first two years of dental school, a high
DAT academic score was likely to indicate a high
GPA, although this likelihood decreased during the
junior and senior years. During the first and final
years of dental school, the PMAT score showed a
positive correlation with GPA, although this corre-
lation weakened during the second and third years.

Table 3. Ordinary least squares regression models of dental school performance on admission criteria

National Board Exam Scores

Grade Point Averages

| Il Year 1 Year 2 Year 3 Year 4 Final
Class
1994 1.42* 1.57* -.26* -07 .08 -10* -.03
1995 1.89* 1.76* .02 .05 1% -.09* .07
1996 .29 =17 .07 12 .03 -.07 .08
1997 1.48* .53 .07 19* .10* -15*% .09*
1998 1.78* -57 .06 .18* .02 -27% .06
1999 = — — — — — —
Preadmission Criteria
Science GPA 2.11% 2.01* .34* 29* .18* 19* 25%
Non-Science GPA -46 12 .06 .07 .08 .05 .06
DAT Academic Score 1.05* J7* .07* .05*% .002 -01 .02*
PMAT Score .04 271%* .02* .007 .009 .01* .01*
Interview Score 13 .09 .02* .02%* .01* .01* .01*
Constant 57.58* 55.61* -14 .54 1.89" 2.50* 1.24*
R? 324 273 .396 .286 154 210 279
F 19.14* 15.03* 26.17* 15.96* 7.24% 10.63* 15.42*
Notes:

The regression models are based on the 410 students who graduated from the UFCD program and had complete admissions

and performance data.
*p<.05

@ Reference category is the class of 1999.
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The final dental school GPA was significantly asso-
ciated with each of the admission criteria except the
undergraduate non-science GPA. Although the cur-
riculum underwent only marginal revision during the
study period, there was some class variation in den-
tal school GPA (Table 3). Much of this yearly inter-
class variation was offset over the course of the com-
plete program.

In order to determine whether a strong corre-
lation existed among the admission criteria of stu-
dents who did not graduate or who required substan-
tial remediation in order to graduate, we compared
the mean of each admission score across groups rep-
resenting four categories of progress through the
UFCD program. These comparisons are presented
in Table 4. When students who graduated with diffi-
culty or students who were dismissed were compared
with students who graduated without difficulty, the
former two groups were found to have lower under-
graduate science GPAs, lower DAT academic scores,
and lower PMAT scores. When students who were
dismissed were compared with students who gradu-
ated without difficulty, the former group had lower
undergraduate non-science GPAs.

Finally, three logistic regression models were
estimated in order to consider the simultaneous ef-
fects of admission criteria on academic progress
through the UFCD curriculum. The results of these
models are presented in Table 5. The first logistic
regression model compares those who graduated with
difficulty with those who graduated without diffi-
culty (column 1, Table 5). The significance of the
model chi-square (p < .05) indicates that, among
those who completed the program, admission crite-
ria were reasonable determinants of those who gradu-
ated with difficulty. The model demonstrates specifi-
cally that those students with lower undergraduate
science GPAs and PMAT scores were more likely to

be retracked one or more times, graduate after their
class, or to fail NB-I or NB-II exams.

The second logistic regression model compares
those who were dismissed from the program or with-
drew in poor academic standing with those who
graduated without difficulty (column 2, Table 5). The
unremarkable fit of the model demonstrates that, in
general, admission criteria did not dramatically in-
dicate the likelihood of dismissal. Among the admis-
sion criteria, only lower PMAT scores were particu-
larly associated with students who were dismissed.

The last logistic regression model compares
those who withdrew in good academic standing with
those who graduated without difficulty (column 3,
Table 5). Taken as a whole, the model represents an
improvement over the intercept alone. In general,
however, the admission criteria did not significantly
indicate the likelihood of withdrawal. This likelihood
was subject to some degree of class variation, how-
ever, as students in the class of 1994 demonstrated a
more marked tendency to withdraw than did their
counterparts in the class of 1999. No class variation
was observed in other aspects of programmatic
progress.

Discussion

This study demonstrates, first, that the under-
graduate science GPA and DAT academic score
showed a significant positive correlation with NB-I
and NB-II scores, a finding that corroborates the
evidence of previous studies.®!* When all admission
criteria were taken into consideration using OLS re-
gression models (Table 3), the undergraduate science
GPA strongly and consistently determined not only
NB-I and NB-II scores, but also GPA at every year
of dental school. The DAT academic score was also

Table 4. Association between programmatic status and admission criteria

Group 1: Group 2: Group 3: Group 4:
Graduated, No Difficulty Graduated with Difficulty? Dismissed Withdrew

(N =379) (N =41) (N=19) (N =20)
Preadmission Criteria
Science GPA 3.1 2.9° 2.8" 3.3bcd
Non-Science GPA 3.3 3.2 3.1° 3.4
DAT Academic Score 17.6 16.3° 16.4° 18.2¢
PMAT Score 17.1 15.6° 15.4° 17.0
Interview Score 25.7 26.0 24.8¢ 25.7

a A student “graduated with difficulty” if she or he was retracked, graduated after their class, or failed either of the National

Board Exams.

b different from Group 1 (p < .05)
c different from Group 2 (p < .05)
d different from Group 3 (p < .05)
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Table 5. Logistic regression models of programmatic status on admission criteria

Graduation with Difficulty
versus
Graduation with No Difficulty

Graduation with No Difficulty

Dismissed Withdrew
versus versus
Graduation with No Difficulty

Class

1994 0.18(0.02, 1.98)°
1995 1.60(0.37, 6.94)
1996 2.33(0.58,9.42)
1997 1.14(0.26, 4.98)
1998 2.45(0.59,10.13)
1999 —<

Preadmission Criteria

0.91(0.18, 4.56) 4.80(1.12,20.61)
0.18(0.02, 1.99) 2.32(0.47,11.30)
0.42(0.07,2.55) 0.58(0.06, 5.93)
0.64(0.11,3.58) —b

0.89(0.17,4.75) 0.37(0.06,2.32)

Science GPA 0.27(0.09, 0.83) 0.26(0.05, 1.30) 2.58(0.59,11.31)
Non-Science GPA 1.06(0.36, 3.17) 0.52(0.10, 2.65) 1.24(0.21,7.31)
DAT Academic Score 0.79(0.62, 1.01) 0.90(0.67,1.22) 1.26 (0.93, 1.69)
PMAT Score 0.78 (0.64, 0.95) 0.75(0.57,0.99) 0.89(0.72,1.10)
Interview Score 1.16(0.97, 1.39) 0.93(0.78,1.12) 1.00(0.84, 1.21)
Constant? 5.31 11.60° -9.31*
Model 2 43.70* 18.0 21.90*
Model df 10 10 10

N 420 398 399
Notes:

* p<.05

2 Odds ratios are presented along with 95% confidence intervals.

b Because no students withdrew in 1997, the parameter for that year is not estimabled.

¢ Reference category is the class of 1999.

4 Parameter estimates, rather than odds ratios, are shown for intercepts.

strongly indicative of NB-I and NB-II scores—sug-
gesting, perhaps, that DAT academic scores may be
broadly predictive of standardized test-taking abil-
ity—and of freshman, sophomore, and final GPA as
well. The diminution of strength of the correlation
between the DAT academic score and third- and
fourth-year GPA may be attributed, perhaps, to the
nature of standardized tests. If the DAT, as a stan-
dardized test, measures subject knowledge and prob-
lem-solving aptitude rather than interpersonal skills
or organizational talents, then it cannot gauge, nor
can it predict, a student’s fitness for patient manage-
ment. Inasmuch as patient management is of para-
mount importance during a dental student’s junior
and senior years, then the DAT score, accordingly,
may become a less reliable indicator of academic
success during the last two years of the dental school
curriculum.

This study also demonstrates, by way of mul-
tiple OLS regression analyses, that the PMAT score
showed a significant positive correlation with the NB-
II score and the freshman, senior, and final GPA.
This new finding challenges the evidence of previ-
ous studies, according to which there exists no strong
or consistent correlation between the PMAT score
and dental school performance.>*%!172° Since a
student’s junior and senior years in dental school
education are largely dedicated to clinical rather than

didactic education, then one might expect that the
psychomotor skills measured by the PMAT would
be more predictive of GPA during these years. In a
previous study, however, Boozer et al. argued, to the
contrary, that the PMAT was not a reliable indicator
of success during the last two years of dental school.?
The study of Boozer et al. and our own study may
serve to explain the existence of a positive correla-
tion between the PMAT score and yearly and final
GPA. Our results warrant the conclusion that the
PMAT has some demonstrable value in predicting
particular dental school performance outcomes, even
if that value is neither as strong nor as determinate
as that of the undergraduate science GPA or the DAT
academic score.

This study demonstrates, furthermore, that the
undergraduate non-science GPA showed no signifi-
cant correlation either with NB-I and NB-II scores
or with yearly or final dental school GPA. This re-
sult might seem, yet again, to restate the obvious—
namely, that students who are better trained in sci-
ence rather than the liberal arts will be better prepared
to make use of a curriculum that is steeped in the
basic and clinical sciences.

Like other studies, this one attempts to dem-
onstrate whether a strong correlation exists between
the dental school admission interview score and den-
tal school performance outcomes. Some studies have
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found no correlation and concluded that the admis-
sion interview score does not consistently predict
academic success.*¥!"!* Other studies have found a
weak correlation and concluded that the interview
score may be one factor among many that indicates
the likelihood of success during the clinical years of
dental school, or that the interview score may enable
educators to better anticipate any academic problems
that may arise as a student progresses through the
curriculum.'* This study demonstrates, however,
that the admission interview score showed a signifi-
cant positive correlation with academic success, par-
ticularly with the yearly and final GPAs. The marked
differences that separate these studies may be readily
attributed, however, to differences in the interview-
ing process as implemented by different schools. At
the UFCD, for example, the process is not “blind”:
interviewing faculty members have access to each
candidate’s undergraduate transcripts before and dur-
ing the interview. The interview score assigned to
each candidate may reflect not only the student’s abil-
ity to communicate effectively, but may also be a
subjective projection of the candidate’s ability to suc-
cessfully complete the dental school curriculum
based upon previously established grades and stan-
dardized test scores. We suggest, however, that the
subjective component is of vital importance to inter-
viewers who are, after all, asked to evaluate students’
dedication, self-motivation, and similar qualities not
readily given to quantification. This should not be
seen as an argument against objectivity in the inter-
viewing process, but rather as a modest reminder that
many admission decisions are, in the end, strongly
subjective.

Unlike other studies, this study demonstrates
that the admission criteria showed several signifi-
cant associations with programmatic status (Table 4).
With the inclusion of this parameter, we were able to
identify and evaluate differences between those stu-
dents who graduated without difficulty (group 1),
those who graduated with difficulty (group 2), those
who were dismissed or withdrew in poor academic
standing (group 3), and those who withdrew in good
academic standing (group 4). We paid particular at-
tention to the academic criteria of those students in
group 2 because, although they met the institution’s
ultimate goal, they did so by consuming resources
of time and money at an inordinate pace. Students
with a low undergraduate science GPA, a low DAT
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academic score, and a low PMAT score were more
greatly associated with the need for delayed gradua-
tion, or dismissal. Similarly, the undergraduate non-
science GPA of students who were dismissed was
significantly lower than among students who gradu-
ated without difficulty. The undergraduate science
GPA and the PMAT score remained significantly
associated with delayed graduation when all criteria
were considered simultaneously (Table 5). However,
a lower PMAT score was the only admission criteria
associated with dismissal. Broadly generalized, these
findings may be important in identifying students
who show the potential to deplete limited and valu-
able institutional resources. If dental educators are
better able to identify students at risk, they may take
active measures to prevent failure rather than rely on
passive remedial measures after the fact.

This study demonstrates that students who
withdrew in good academic standing had a signifi-
cantly higher undergraduate science GPA than stu-
dents in all other groups, as well as a higher DAT
academic score than those students who were dis-
missed or withdrew in poor academic standing. These
results—summarized by saying that many academi-
cally gifted students were to be found among those
who did not complete dental school—may be some-
what skewed by the unusually large number of stu-
dents from the class of 1994 who withdrew from
dental school in 1990. Taken as a whole, however,
these findings are not only consistent with but
complement the findings of Kramer et al.,'” who con-
cluded in a 1986 study that students who withdrew
from dental school in poor academic standing had
lesser academic qualifications than did those who
withdrew in good academic standing or who re-
mained in dental school.

In light of these findings, then, it is incumbent
upon dental educators not only to challenge academi-
cally gifted students in the classroom and in the clinic,
but also to assist them in surmounting obstacles, both
real and perceived, in the outside world. It is incum-
bent, moreover, upon legislators and dental school
administrators not only to provide academically gifted
students with financial support by way of scholar-
ships, but also to see that they receive the counsel-
ing, both academic and psychological, that they may
need as they make their way through the curriculum.
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Conclusion

In summary, from among the admission crite-
ria under study, the undergraduate science GPA cor-
related most strongly and consistently with the indi-
cated dental school performance outcomes. The DAT
academic score, the PMAT score, and the admissions
interview score were also associated, albeit to a lesser
degree, with academic success.

The authors believe that the purpose of the ad-
missions committee is to select the best candidates
from a qualified applicant pool. These candidates,
of course, would have repeatedly demonstrated their
academic qualifications, in terms of GPA and stan-
dardized test scores, throughout their earlier careers
as students. If these candidates were somehow able
to demonstrate, moreover, that they would be able to
graduate from dental school and that they would not
disproportionately drain its valuable resources in
doing so, then the task of the admissions committee
would be simplified. The authors have attempted,
cautiously and empirically, to begin to construct that
task, and it is our contention that the undergraduate
science GPA, the DAT academic score, and the PMAT
score form the frame of that construction.

Future researchers might build upon these re-
sults by undertaking prospective studies that would
validate a model of selected admission criteria in
predicting academic difficulties in the dental school
curriculum. Other investigators might also broaden
them by attempting to establish relationships between
dental school performance and success in clinical
practice. That would hopefully allow admission de-
cisions to be based not only on projections of perfor-
mance in the classroom, but also on the potential for
success beyond the classroom walls.
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