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Abstract

Purpose: The purpose of the study is to assess which dental hygiene program admission variables
contribute to the selection of students who are successful in passing the National Board Dental Hygiene
Examination (NBDHE) and a clinical dental hygiene board examination.

Methods: A retrospective study was conducted by investigating 121 educational records and applica-
tion forms from graduates through the years 2008 to 2011 from one educational institution. Predictor
variables included re-application status, student GPA, age, race/ethnicity, type of school attended for
pre-requisite coursework, number of times the pre-requisite courses needed to be retaken, course load
while taking the pre-requisites, previous degrees obtained, American College Test (ACT) scores and
student participation in the university’s lower division (LD) or upper pre-placement (UPP) program.
Graduate success is defined by NBDHE scores and clinical board scores.

Results: The data was analyzed using univariate analyses and multivariate regression statistical tech-
niques. Univariate analyses did not identify any predictor variables to be significantly associated with the
dental hygiene student’s clinical board score. However, the variables of ACT scores and type of student,
specifically the UPP students, demonstrated a significant relationship with NBDHE scores.

Conclusion: ACT scores are a variable that is positively associated with higher NBDHE results. Results
indicate that UPP students benefit from participating in supportive educational services while fulfilling
requirements for admissions in the dental hygiene program. Results also indicate that there were no
significant variables identified to predict clinical board scores.

Keywords: dental hygiene education, admissions criteria, student success, clinical board examination,
National Dental Hygiene Board Examination
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Introduction

Dental hygiene schools are faced with an ongoing
challenge of selecting the most qualified students to fill
a limited number of openings each year.'>If a program
selects less qualified applicants, lower standardized
clinical scores and an increased number of failures on
the National Board Dental Hygiene (NBDHE) written
board exam may result, ultimately leading to licensing
barriers for the student.'3> This problem may be
prevented if the selection criteria utilized in the
admissions process was able to predict future student
success. While previous studies have investigated the
admissions process and the success of dental hygiene
students enrolled in the program,37 the majority of
the literature focuses on the admissions processes
utilized in dental schools.®*¢ Dental hygiene programs
cannot automatically assume that the successful
admissions predictors of dental student performance
correlate to the admission variables associated with
dental hygiene student success. Entry-level dental
hygiene students are undergraduates and the factors
predicting success may be different for dental students
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enrolled in a graduate degree program. Thus, there
may be inherent differences between these two sets
of students.

There is evidence demonstrating that overall college
grade point averages (GPA), as well as the science
GPA, are the best predictors of success in dental
school.812-1517-19 However, college and science GPAs do
not necessarily indicate dental student success in terms
of clinical performance on regional examinations.!¢1°
Also, some researchers interested in admission
variables as predictors for dental school success,
investigated the role of the student interview as part of
the admissions process.>2%2! There is conflicting data
regarding the role interviews play in predicting dental
student success.!> 2021 Some studies demonstrate that
interviews are not beneficial predictors of success,?°
while other studies demonstrate a significant
relationship between admissions interviews and
success in dental school.*>2!

While previous literature highlights useful pre-
dictors for success in dental school, it is not certain
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that these variables apply to success in undergraduate
degree programs. Dental hygiene programs either
culminate with a baccalaureate degree or an associate
degree, which differs from the post-baccalaureate
degrees conferred in dental science or dental
medicine. Also, dental hygiene student applicants are
not required to take a standardized admissions test,
such as the Dental Admissions Test (DAT), to assess
scientific knowledge and aptitude. Thus, unlike dental
school admissions committees who utilize scores
from the Dental Admissions Test (DAT) to help rank
candidates, dental hygiene program admissions
committees must rely on other assessment variables
to select the most qualified students. Currently, there
has been limited research published on the specific
variables pertaining to the dental hygiene admissions
processes and student success.!36:22

Grade point average has been a popular variable
of interest in the literature as a predictor for success
in dental school and could also play a role in the
success of dental hygiene students.8!>!%23 Previous
studies regarding the dental hygiene admissions
processes have investigated whether the GPA at the
time of program entry had an effect on predicting
dental hygiene student success. % > 722 Ward et al.
found that dental hygiene students’ GPA at the end
of the first year in the dental hygiene program was
actually a better predictor of passing the National
Board Dental Hygiene Examination (NBDHE) when
compared to the GPA from prerequisite courses at
time of program entry.! However, Ward et al. also
noted that the GPA at entrance to the program along
with the combined Scholastic Aptitude Test (SAT)
scores were useful in predicting student success.?
Austin found a weak, but positive correlation between
college GPA specific to a microbiology prerequisite
course and subsequent NBDHE results.> Alzahrani et
al. report in their research that while there was not
a significant relationship between incoming college
GPAs and GPAs in prerequisite college science
courses with graduation and NBDHE success, student
performance in specific dental hygiene courses had
a positive correlation.* Alzahrani et al. found that
final course grades in oral pathology, oral anatomy,
and histology as well as an admissions criteria points
program predicted graduation and NBDHE success
for the students in their study.*

Several studies refer to student scores on the
American College Testing (ACT) examination as a
predictor for student success. Kissell et al. found
that ACT scores below the national and state
averages, combined with whether a student failed
a pre-requisite course, had a significant correlation
with future course failures in the dental hygiene
curriculum and ultimate failure on the NBDHE.?
Austin’s research demonstrated that scores specific
to the reading portion of the ACT correlated to
success on the NBDHE.>

Bauchmoyer et al found that student GPAs for
three prerequisite science courses had a positive
correlation with the overall GPA in the dental hygiene
program.? A specific correlation was also identified
between passing the human nutrition course given

VoL. 91 e No. 1 e Fesruary 2017

THE JourRNAL oF DeENTAL HYGIENE

during the formal dental hygiene curriculum and
student GPAs in the prerequisite science courses.?
Sustained enrollment at a single institution may
also factor into the success of a dental hygiene
student. Bauchmoyer et al reported that students
who completed the science prerequisite courses in
multiple institutions had lower mean cumulative
dental hygiene GPAs as compared to students who
completed their science prerequisite course work
solely at one institution.?

In a more recent study, Sanderson and Lorentzen
identified the overall college GPA, college science
GPA, followed by standardized ACT test scores,
as the most commonly used admission criteria for
dental hygiene programs across the United States.®
However, their findings also revealed that none
of these variables were statistically significant in
predicting a student’s success in passing NBDHE or
clinical examinations.®

This study gathered student data from the
baccalaureate degree dental hygiene program at
the University of Louisville, School of Dentistry, in
Louisville, Kentucky, to determine if there were any
reliable predictors of student success in taking a
clinical board examination or the NBDHE.

Methods

A retrospective study was conducted of educational
records and application forms of students who
graduated from the dental hygiene program at the
University of Louisville School of Dentistry, a traditional
four-year university, between the years 2008 and
2011 (N=121). The researchers intentionally chose
this four year range for the data collection since
the NBDHE numeric scores were distributed during
that period rather than the current NBDHE pass/fail
reporting system. The study proposal was approved
by the University of Louisville School of Dentistry
Institutional Review Board.

Predictor variables included both continuous
covariates (age entering the program, overall GPA,
science GPA, curriculum GPA, and ACT score) and
categorical covariates (year of graduation, re-applicant
status to the upper division program, race, previous
higher education, course load, previous degrees,
any retakes of dental hygiene pre-requisites, and
type of student). Curriculum GPA consists of the GPA
of all of the specific pre-requisite courses needed
before applying to the upper division dental hygiene
program. Categories of previous higher education were
operationalized by specifying how much pre-requisite
course work was done in a community college setting,
a four-year university setting or a mixture between
the two settings before applying to the upper division
dental hygiene program. Students were classified
according to how they entered the program by the
following student types: an “outsider” was a student
who transferred to the program from another institution
or was a University of Louisville student who declared
another major before applying to the upper division
dental hygiene program; a lower division (LD) student
was one who had attended the University of Louisville
to obtain general education and program prerequisites;
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and an upper pre-placement (UPP) student was one
who met the program acceptance criteria prior to the
application deadline. To further clarify, LD students are
students who have come to the university and declared
dental hygiene as their major in their first or second
year of college and UPP students are those who applied
for early admission into the upper division dental
hygiene program during their senior year in high school
or following their first semester in college. To be eligible
for UPP, students must have a minimum score of 25 on
the ACT and must have a high school cumulative GPA
of 3.3 or higher or have completed their first colle-giate
semester with a cumulative
3.3GPAanda 3.0 GPAaverage
in specific sciences. All UPP
students must successfully

students. The majority of students were first time
applicants to the program; Caucasian; were students
with previous higher education experience at a four-
year university; had maintained a full time (FT)
course load prior to applying to the dental hygiene
program; did not hold other degrees; did not need
to re-take dental hygiene pre-requisites for program
admission; and were considered “outsiders” to the
program by either completing the necessary pre-
requisites at another institution of higher learning
or coming from another department at the same
university. (Table I)

Table I: Descriptive Information for Independent and
Demographic Variables

complete specific coursework

to maintain admission into Range for | Meansfor | .. ..

the upper division dental Admissions Variable N Continuous | Continuous Deviati
. ) . eviation

hygiene program. variables Variables
All  statistical analyses |Reapplicants:

were performed using the Not a Re-applicant 96 .43

SPSS program, version 22. -

Descriptive summary stat- Re-applicant 25

istics were generated for [Overall GPA 121 | 2.62-4.0 3.40 .33

all variables and inferential :

statistics included univariate |ooence GPA 121 | 2.51-4.0 3.32 41

analyses and a multiple |Curriculum GPA 121 2.77 - 4.0 3.45 .28

regression  analysis. The [age 121 19 - 45 23.10 5.11

alpha level was set at 0.05 -

to  determine statistical |RACe:

significance. Admissions pre- Caucasian 109 .78

d_ictqr_ variables that were Other Races 12

significant or close to - - -

significant were entered into | TYP€ of University previously attended:

a multiple regression model 4 year university 81

to determine a relationship C tv Coll 30

to the dependent variable ommunity --ofiege

(dental hygiene clinical board Mixture of both 10 .86

examination pass rates and |[course load:

NBDHE scores). Only the -

scores of the first attempt Full Time 97 .64

at a regional clinical board Part Time 12

examination and NBDHE -

were included in the statistical Mixture of Both 12

analysis. Previous Degrees?

Results None 103 .59
The study sample (N = 121) Associates 10

consisted of dental hygiene Bachelors or higher 8

graduates who averaged 23 [petook Pre-requisites?

years of age (SD = 5.1 years).

Student performance based None 88

on the overall, science, and Yes, due to Failure 22 1.01

curriculum GPAs was shown to :

be above a 3.0 on a 4.0 point Yes, due to boosting grade 10

scale (3.4 £ 0.32, 3.3 £ 0.41, ACT scores 83 15 - 30 21.92 3.19

and 3.5 £ 0.28, respectively). [Type of Student:

The average ACT score ;

was 22 (SD = 3.19). The |—outsider 99 .60

number of graduates per Lower Division 12

year ranged between 29-32 UPP 10
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Clinical Board Examination Scores

In the univariate analysis, none of the predictor
variables were significant for clinical board
examination scores. This suggests that variables
used in the admissions process are not indicators
for passing clinical board examinations. However,
there was one interesting result in the t-tests for the
variables of re-applicant status and clinical board
score. Boxplots (Figure 1) illustrate that re-applicants
to the program tend to have lower clinical board
scores than students accepted into the program on
their first application. There was also a wider range
of scores for the re-applicants as opposed to the
first time applicants. The Wilcoxon test evaluated
the difference of the means of clinical board scores
for re-applicants and students who gained entry
into the program on the first application, and was
found to be significant (z = -2.356, p = .018).
This indicates that the distribution of clinical board
scores is different between re-applicants and first
time applicants. However, univariate analysis did not
indicate a significant finding for re-applicant status
and clinical board examination scores.

Figure 1: Boxplot for Re-applicant status
and Clinical Board Exam Scores
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Univariate analysis of ACT scores (F = 11.749,
p = 0.001) and curriculum GPA (t=2.104, p = 0.038)
was found to be statistically significant. However, ACT
score submission was not a program requirement for
applicants during the time period that the data was
collected. Further t-tests revealed that there was
not a significant difference on student NBDHE scores
(t = -.102, p = 0.920) between applicants who
reported ACT scores on their official transcripts (n =
83) versus applicants who did not include their ACT
scores (n = 38). The scatterplot (Figure 2) illustrates
that for every point increase in ACT scores, there is
a half point gain in NBDHE scores.
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Figure 2: ACT scatterplot
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A multivariate regression was performed to see
which predictor variables impacted NBDHE scores.
The r? results suggest that approximately 22% of the
total variance of NBDHE scores can be explained by
the admissions and demographic variables gathered
in this study. The overall regression analysis was
statistically significant (F = 4.096, p = 0.003)
indicating that there are some predictor variables
related to NBDHE outcomes. Specifically, ACT scores
(b=0.512, p < .001) and the UPP student status
(b=-3.654, p < .01) had a significant relationship to
the NBDHE scores (Table II). Applicants with higher
ACT scores demonstrated better performance on the
NBDHE. UPP students performed slightly worse than
LD students or students described as “outsiders” to
the program.

Discussion

The purpose of this study was to determine
whether any admissions variables or student
demographic variables have a significant relationship
on clinical board examination scores and/or NBDHE
scores for dental hygiene students in one particular
program. Overall, the univariate analyses were not
statistically significant in predicting dental hygiene
clinical board examination results, which was
similar to the findings in the research conducted
by Sanderson and Lorentzen.® Univariate analyses
indicated that ACT scores and curriculum GPA from
college coursework had an effect on NBDHE exams
when those variables were isolated. As indicated by
previous studies regarding admissions into dental
and dental hygiene schools and ACT scores,®® the
multiple regression analysis using NBDHE scores as a
dependent variable in this study, found that the ACT
score has a significant positive relationship with the
NBDHE scores. Therefore, students with higher ACT
scores are more likely to perform well on the NBDHE.
Scatterplots and regression equations indicate that
for every point higher on the ACT, students are likely
to do about a half a point better on the NDBHE.
Therefore, this finding suggests that there may be a
5 point difference on NBDHE scores between those
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Table II: Multiple Regression Analysis
for NDHBE Scores

Admissions Unstandardized -value
Variables Beta P

ACT Scores 512 .001
Curriculum GPA .900 .609
Race:

Caucasian vs. Other .636 .683
Type of Student:

Lower Division vs.

Outsider -1.549 224

Upper Pre-
Placement -.3654 .010

vs. Outsider

students who scored a 20 and those students who
scored a 30 on their ACT. Curriculum GPA was not
statistically significant in the multivariate analysis.

Another finding is that the type of student
impacted NBDHE scores. The University of Louisville
has developed specific programs and services to
help acclimate students to the university setting
with the intent of assisting a successful transition
to their selected majors and ultimately graduation
from their chosen discipline. These services include
academic support for LD dental hygiene majors
and UPP students with pre-requisite courses prior
to application to the upper division dental hygiene
program. Participation in the academic support
services was optional for the LD and UPP students.
Recently, a living learning community has been
added to provide additional structure and student
support. However, any impact of this added service
is not reflected in our data.

These findings also suggest that “outside” students,
coming from another institution or another major within
our university, who did not have the option to participate
in these support services, performed better overall on
the NBDHE when compared to the UPP students. The
difference between the “outsiders” and the LD student
NBDHE scores or between the LD students and UPP
students was not statistically significant.

However, caution needs to be taken when
interpreting these results due to the fact that the LD
and UPP programs were relatively new during the
time period studied and students were not required
to participate in the academic support services. Thus,
there could be a bias between the LD or UPP students
who received additional academic supportive services
and those who choose not to participate. Since the UPP
students traditionally performed well academically
in high school, one can speculate that they may
have declined the additional support services due to
confidence in their academic abilities and knowledge
of their early acceptance in the upper division dental
hygiene program. Unfortunately, data had not been
collected to track students who accessed services
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and those who did not during the time period studied.
Since these programs were initiated, new mandatory
support services have been developed and there is
potential for future research on the impact of these
required student support services.

There are several limitations in this study that
may have influenced the results. First, this is a single
institution study and therefore the results cannot
be generalized to other dental hygiene programs
due to variations in admissions criteria, curriculum
sequence, program length, and terminal degree
granted. Findings from this study suggest value in
further research at other universities or schools.
Secondly, the date range in this retrospective study
is also limited due to the fact that students no longer
receive numeric score on the NBDHE. As such, it is
harder to determine which admissions variables are
better predictors of student success. There are a
limited number of studies examining other potential
variables, such as race, previous higher education,
course load, and type of student, which may also
influence dental hygiene student success. This is an
area for potential future research.

Additional research is needed to identify potential
predictors of student success on clinical board
examinations; as programs with high clinical board
examination scores and subsequent pass rates, may
elevate the program’s prestige in the surrounding
dental community. Future research also needs to
investigate the impact of reapplying to dental hygiene
programs on future success in the program, as this
was an interesting trend observed in this particular
study. The role of the student support services prior
to program admission and their impact on student
performance and board examination outcomes is
another area of interest for future research.

Conclusion

Students who are better prepared academically,
as indicated by their performance on the ACT
standardized test prior to admission in the dental
hygiene program, will more likely score higher and
pass a written board examination (NBDHE). However,
it is not evident whether any variable currently in use
is a reliable predictor of future success on a clinical
board examination.
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