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Parts | and II*
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Objective: The purpose of this study was to examine predictors for success on Parts I and II of the National Board of
Chiropractic Examiners (NBCE) written examinations.

Methods: Two validity studies were conducted to examine the criterion validity of Logan College assessments for Part
I and IT NBCE scores. Both studies consisted of a longitudinal design to examine the validity of entrance grade point
average (GPA), in-program chiropractic course content GPA, and an institutional practice exam on Parts I and II of
the NBCE.

Results: Analyses revealed that Part I GPA and practice exam scores combined accounted for 72% of the variance
within Part I NBCE scores. Furthermore, every subtest of the Part I NBCE could be reliably predicted by course
performance. In the 2nd study, Part I GPA, Part I NBCE score, and Part II GPA accounted for 75% of the variance
within Part II NBCE scores.

Conclusions: Internal training and educational assessments (eg, course grades and practice exams) proved to be strong
determinants of NBCE performance above and beyond initial levels of preparedness, thus validating the impact of the
chiropractic curriculum on NBCE test achievement.
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INTRODUCTION

The National Board of Chiropractic Examiners
(NBCE) administers licensing exams for chiropractic
students." The NBCE process includes 4 main areas of
testing (Parts I, II, III, and IV) and physiotherapy (PT)
that are offered internationally. Chiropractic schools are
required by the Council of Chiropractic Education (CCE),
the accrediting body, to publish Part I, II, III, IV, and PT
passing rates as a measure of accountability.? Canadian
Memorial Chiropractic College found that the best
predictor for success with the Canadian Chiropractic
Examining Board (CCEB) was prior academic perfor-
mance and 2nd-year grade point average (GPA).> Wolf-
enberger* found physiology I and II grades were highly
correlated to all 6 NBCE sections, and gross anatomy I

*This paper was selected as a 2013 Association of
Chiropractic Colleges - Research Agenda Conference Prize
Winning Paper - Award funded by the National Board of
Chiropractic Examiners.
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grades were highly correlated to all but microbiology and
public health grades. Cunningham et al® found a
correlation between students’ prior education and GPA
during the program. Thus, course grades (ie, GPA) proved
to be a reliable indicator of NBCE scores. There is a lack
of research pertaining to Part IT performance.

Related health fields have also invested some significant
research in looking at the indicators for their certification
exams. In nursing education, there is research on the
predictors of success on the National Council Licensure
Examination for Registered Nurses (NCLEX-RN). Nurs-
ing students’ success can be predicted by factors such as
“admission, cumulative and nursing grade point average
and grades in specific courses such as certain science and
nursing courses.”® Health Education Systems Incorporat-
ed (HESI) develops diagnostics tests for nursing and allied
health markets.® These tests are used in many nursing
schools to predict licensing outcomes. The mid-curricular
HESI exam predicts academic success and passing rates at
81% and 95%, respectively.” The HESI Admission
Assessment taken by new nursing students was found to
be almost 90% predictive of course grades in the associate
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degree program and 50% for bachelor degree—seeking
students.® Harding® found those students who were not
successful had a score below 800 on the mid-curricular
HESI exam. This, in turn, is a good predictor of at-risk
students early in their curricular progression.’ Studies have
also shown entering GPA, academic success in the
program,'®!! and the HESI exit exam provide predictive
evidence in nursing student success.'? The American Board
of Anesthesiology/American Society of Anesthesiologists
uses the In-Training Examination (ITE) predictor test for
medical residents, and it accounts for approximately half
of the variance of the Part I of the licensure exam.'* Thus,
in addition to course grades, other internal assessments
such as admissions tests, preliminary exams, and practice
exams have been indicators for board examination scores.

With the NBCE being such a large measure of
accountability and perceived success, Logan College of
Chiropractic implemented 4 strategies to help students
succeed on NBCE exams. First, beyond the requirements
NBCE has for sitting for Part I of the test, the institution
has implemented a basic science GPA requirement of 2.0.
The courses used in this calculation are the core set of
courses identified with subject areas of NBCE Part I
including general anatomy, spinal anatomy, physiology,
chemistry, pathology, and microbiology. Second, in 2001,
the institution contracted a board preparation company
and required all students taking Part I, I1, and III to attend
at the expense of the university. Third, in 2006, the
institution implemented a National Board Part I practice
test given to any student preparing to sit for Part I. Last,
the institution implemented a Spinal Camp to help
students specifically on the spinal anatomy section of the
boards.

The institution sought to identify predictors of success
on the NBCE examinations. In looking for a successful
predictor for Part I and Part Il of the NBCE, the
institution examined entering GPA, pre-chiropractic
GPA, Part I GPA, Part 1T GPA, performance on the
NBCE Part I practice test (administered and developed by
the institution), and individual chiropractic course grades.
Two questions arose that targeted the purpose of this
research: (1) What are the predictors of success for the
National Boards Part I and Part 11?7 (2) Is the NBCE Part I
practice test developed by the institution’s faculty a valid
measure of NBCE Part I performance?

METHODS

Two validity studies were conducted to examine the
criterion validity of the college’s assessments for NBCE
Part I and NBCE Part II success in order to examine the
strength of various predictors of Part I and II NBCE
performance. The study was deemed exempt by the Logan
College of Chiropractic institutional review board. In both
studies, archival data were collected on students’ incoming
GPA, courses related to Part I of the NBCE (Part I GPA),
Part I NBCE scores, Part I practice test scores, and other
demographics. A variety of regression-based statistical
analyses were used to analyze the data. The primary
method of analysis was hierarchical linear regression

(HLR). HLR allows for an incremental examination of
predictors. In comparison to standard multiple regression,
HLR allows the analyst to examine whether adding
additional predictors beyond a starting variable yields
any additional significant and useful information to the
regression model in a prespecified stepwise manner. This
procedure yields a regression equation that is efficient in
that it removes statistical redundancies. Another statistical
procedure that is used in these studies is the bootstrapping
method of testing mediation effects, as designed by
Preacher and Hayes.'* This method has become the gold
standard for conducting mediational analyses because it
improves upon previous tests of mediation by providing a
statistical test of the indirect effect as well as a 95%
confidence interval (CI) for such effects. Mediation allows
researchers to examine the process by which a 3rd variable
can intervene between a proposed cause variable (ie,
independent) and effect variable (ie, dependent). One final
statistical method employed in these 2 studies was the
usage of effect sizes. Statistical significance is based in large
part on sample size (ie, significance thresholds decrease as
the degrees of freedom increase). Thus, with a large sample
(ie, over 200) virtually any effect is likely to be statistically
significant. Thus, it is advisable to report effect sizes as
better indicators of the variance within the dependent
measure that is accounted for by the predictors. Since our
sample (over 500 participants) is very large, virtually all of
our statistical analyses were significant. Hence, we chose to
report effect sizes (as percentages) in addition to signifi-
cance levels to provide a more accurate and fair assessment
of the effect of the tested variables.

Study 1 - Criterion Validity Part | Study Methods

The Ist study sought to examine the criterion validity of
assessments within the chiropractic program and the
NBCE Part I exam. Archival analyses of stored demo-
graphics, assessments, and NBCE scores were analyzed.
The analyses were focused around 3 main questions: (1)
Do entrance GPAs predict Part I NBCE scores? (2) Do
Part T GPAs uniquely predict Part I NBCE scores when
controlling for entrance GPA? (3) Do practice exam scores
uniquely predict Part I NBCE scores when controlling for
GPA?

Archived data for 528 chiropractic students who took
Part T of the NBCE from spring 2008 to fall 2010 were
collected. Archived data on students demographics,
entrance GPA, school status, course grades, Spinal Camp
attendance, practice exam scores, and Part I NBCE scores
were extracted from different databases and matched on at
least 2 criteria (name and student identification number).

Entrance GPA was determined based upon the cumu-
lative GPA of courses that students took prior to entrance
to the chiropractic program. Part I GPA was based upon
the course grades of those courses identified as prerequi-
sites and sufficient/necessary determinants of success on
the Part I NBCE as seen in Figure 1. Cumulative GPA was
also used. Part I of the NBCE covers 6 basic science
subjects—general anatomy, spinal anatomy, physiology,
chemistry, pathology, and microbiology. Both the overall
score and subscores for each of the subtests, as reported by
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Figure 1 - National Board of Chiropractic Examiners Part |
GPA Courses

Anatomy | with Lab Public Health, Hygiene,

and Sanitation

Biochemistry | Basic Nutrition
Histology/Cell Biology Physiology IlI
Anatomy Il with Lab Pathology Il

Neuroanatomy with Lab Spinal Analysis

Figure 2 - NBCE Part Il GPA Courses

Advanced Biomechanics
Advanced Orthopedics

Applied Kinesiology Technique
Athletic Injuries

Biomechanics

Cardiorespiratory Diagnosis
Chiropractic Case Management

Logan Basic Technique Il
Logan Basic Technique IlI
Neurology

NMS Diagnosis
Orthopedics |
Orthopedics Il

Patient Communication

Biochemistry Il Spinal Anatomy
Physiology | Diversified Technique |
Microbiology | with Lab Orthopedics |
Embryology Diversified Technique Il
Physiology |l Basic Technique |

Microbiology II with Lab
Pathology |

Orthopedics |I
Diversified Technique IlI

Chiropractic Clinical Reasoning Pediatrics
Diagnostic Imaging | Philosophy |
Diagnostic Imaging |l Philosophy I
Diversified Technique | Philosophy 11l
Diversified Technique |l Philosophy IV

Diversified Technique IlI
Diversified Technique IV

Physical Diagnosis |
Physical Diagnosis |l

the NBCE were used. Finally, several demographic
variables were obtained from student records including
age, sex, whether the student attended a Spinal Camp
event, and whether the student repeated any courses at the
Part I level.

Study 2 - Criterion Validity Part Il Study Methods

The procedure and methods for the 2nd study were
identical to the procedure and methods in the Ist study. A
statistically based criterion validation process was utilized
to examine the validity of pre-chiropractic GPA, in-
program chiropractic GPA (Part 1 and Part II), the
institutional practice exam, Part I NBCE scores, and a
variety of other variables (demographics, Spinal Camp
attendance, repeated courses, and performance) on Part 11
of the NBCE. Part II GPA was based upon an a priori
selection by the faculty of 45 courses that were designed to
address the core areas of the Part GPA NBCE as seen in
Figure 2.

RESULTS

Study 1 - Part | Criterion Validity
Overall Part | NBCE Scores

In order to examine the relative impact and contribu-
tions of entrance GPA, Part I GPA, and practice exam
scores to the prediction of Part I NBCE scores, HLR was
performed. The correlation matrix for all variables is
shown in Table 1.

Entrance GPA. Entrance GPA scores were entered into
the Ist step of the regression equation. Entrance GPA
scores significantly predicted overall Part I NBCE exam
scores (B=.36, f[521]=8.90, p < .001). The strength of this
prediction is reflected in the fact that entrance GPAs were
able to explain approximately 13% of the differences in the
distribution of overall NBCE exam scores (Fig. 3).

Part I GPA. Part I GPA scores were entered into the
regression equation in the 2nd step. When added to the
equation, Part I GPA scores proved to be significant
predictors of NBCE scores ( = 120.56, [521]=24.60, p <
.001). The strength of this prediction is evidenced in the
fact that Part I GPA could be used to explain approx-

Diversified Technique V
EENT Diagnosis
Endocrinology

Fund of Diagnostic Imaging
Geriatrics

GI-UG Diagnosis

Gonstead Technique
Laboratory Diagnosis

Logan Basic Technique |

Physical Therapy |
Physical Therapy |l
Physical Therapy IlI
Radiographic Positioning
Soft Tissue Technique
Spinal Analysis

Spinal Anatomy
Toxicology

NMS, neuromusculoskeletal, EENT, ear, eye, nose, throat; GI-UG, gastro-
intestinal and urogenital.

imately 60% of the differences in NBCE exam scores.
However, the relationship between entrance GPAs and
NBCE scores appeared to have been mediated by the
addition of Part I GPA. That is, when Part I GPA (basic
science course grades) scores were added to the equation,
entrance GPA was no longer a significant predictor of
NBCE exam scores (B = .01, #[521] = .28, p = .78). The
mediational role of Part I GPA with regard to the link
between entrance GPA and NBCE scores was confirmed in
an independent bootstrapping analysis that has become
standard practice for testing mediational effects.'* We
found evidence of complete mediation (indirect effect =
82.44, z =13.22, p < .001, BCa 95% CI =[70.22, 94.67]).
Thus, when Part I GPA was taken into consideration,
entrance GPAs lost all predictive power for NBCE scores.

Practice Exams. Practice exam scores were added to the
equation in the 3rd step. They proved to be significant
predictors of NBCE exam scores, (f = .36, 1[521] =8.90, p
< .001). The strength of this prediction is reflected in the
fact that practice exam scores were able to explain 12% of
the differences between NBCE exam scores.

Overall, the regression model demonstrated that in-
cluding both Part I GPA and practice exam scores, the
total model was able to account for 72% of the differences
in Part | NBCE exam scores (Fig. 3). While entrance GPAs
no longer appeared necessary as indicators of NBCE exam
scores, they nonetheless remained useful as significant
predictors of Part I GPA (B=.69, {[758]=14.61, p < .001).
Entrance GPAs explained approximately 22% of the
differences in Part I GPA. Thus, entrance GPAs do serve
as predictors of how well students will perform in the
classroom.
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Table 1 - Correlation Matrix for the National Board of Chiropractic Examiners Part | Scores

Mean SD Entrance GPA Part | GPA Practice Exam Part | NBCE
Entrance GPA 3.17 0.34 1
Part | GPA 3.01 0.50 469* 1
Practice exam 14.76 2.40 .293* .643* 1
Part | NBCE 493.87 75.39 .382* .789* 770* 1

GPA, grade point average; NBCE, National Board of Chiropractic Examiners.
*
p < .001.

Additional Predictors of NBCE Part | Performance

In addition to examining the role of Part I GPA and
practice exam scores in determining student outcomes on
the NBCE examination, we also examined the role of
several demographic factors in determining NBCE Part I
performance. These factors included academic status (on-
track or off-track) and Spinal Camp attendance.

Academic Status. Statistical analyses revealed statistically
significant differences in NBCE scores between students
who repeated at least one course and those who did not.
More specifically, Part I NBCE scores of nonrepeaters (M
=5.25, SD = 69.2) were significantly (F[1, 76] =21.6, p <
0.01) higher than those of students who had repeated (M =
437.4, SD = 72.8) at least one Part I course. However,
when Part I GPA was taken into account, academic status
was no longer a significant predictor of individual
differences in NBCE scores, suggesting that overall Part

Overall NBCE

Practice Exam

I GPA is a stronger predictor of Part I NBCE performance
than academic status is.

Spinal Camp Attendance. In order to assess the effective-
ness of the Spinal Camp workshop, the research team
examined the relationship between Spinal Camp atten-
dance and Part I NBCE scores. Results suggested that
attending Spinal Camp does offer a unique advantage to
students, as attending this workshop can help improve
NBCE scores above and beyond successful academic
performance on Part I coursework (f =.109, p < .01).

Age, Sex, and Marital Status

Comparisons of NBCE Part I performance outcomes
across various age groups and sexes revealed that these
demographic variables did not influence Part 1 NBCE
scores above and beyond Part I GPA performance.

Part | GPA

Entrance GPA

Predictor R-5q AR-Sq Sig.
PreReq GPA 0.13 0.13 <.001
Part 1 GPA 0.60 0.47 <.001
Practice Exam 0.72 0.12 <.001

Figure 3 - Variance in part Il NBCE scores accounted for by the predictors.
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Individual Course Grades as Predictors of NBCE Part |
Subscores

To examine the relative effect of individual course
grades on Part I NBCE performance, we performed
regression analyses in which course grades were regressed
on the 6 separate subtests of the NBCE. Subsets of a priori
identified courses presumed to be necessary, sufficient, or
both for each subtest were used as predictors of their
respective subtest. Results revealed a set of courses in each
of the 6 content areas that contributed significantly to
NBCE performance outcomes.

Chemistry. Three different courses were proposed as
potentially relevant to performance on the Chemistry
subpart of the NBCE: biochemistry I, biochemistry II, and
basic nutrition. Regression analyses revealed that bio-
chemistry I (B = .694, p < .001) and basic nutrition (f =
244, p = .007) were statistically significant predictors of
student achievement on the Chemistry portion of the
NBCE. Biochemistry IT was not a statistically significant
predictor of NBCE Part I Chemistry subscores.

General Anatomy. Four different courses were hypothe-
sized to predict NBCE Part I General Anatomy subscores.
These courses included anatomy I with lab, histology/cell
biology, anatomy II with lab, and embryology. Regression
analyses revealed that only histology/cell biology (B =.328,
p = .021) course grades were statistically significant
predictors of student outcomes on the General Anatomy
section of the NBCE Part I, emphasizing the importance of
this course in preparing students for the NBCE examina-
tion.

Microbiology and Public Health. Four different courses
were identified as potential predictors of student perfor-
mance on the Microbiology subsection of NBCE Part 1.
These courses included microbiology I and II (with lab)
and public health, hygiene, and sanitation. Microbiology
IT (B=.377, p =.003) was the only statistically significant
predictor of NBCE I Microbiology subscores, while course
grades in microbiology I and public health, hygiene, and
sanitation did not statistically predict NBCE Microbiology
achievement.

Pathology. Two different courses from the college’s
curriculum were thought to predict student performance
on the Pathology subsection of NBCE Part [-—pathology I
and pathology II. Statistical analyses revealed that while
pathology T (B = .601, p < .001) was a statistically
significant predictor of NBCE Pathology achievement,
pathology II was not significantly related to NBCE
performance on this subsection.

Physiology. Physiology 1, 11, and III were all identified as
potential predictors of NBCE Part I Physiology subscores.
Of these 3 courses, only 2 were significantly associated with
NBCE Physiology performance outcomes—physiology I
(Bp=.253, p=.023) and physiology II (B =.558, p < .001).

Spinal Anatomy. Twelve different courses offered at the
college covered content areas relevant to the NBCE Part |
Spinal Anatomy subsection. These courses included
anatomy I with lab, histology/cell biology, anatomy II
with lab, neuroanatomy with lab, embryology, physiology
II1, spinal analysis, spinal anatomy, diversified technique
II, basic technique I, orthopedics II, and diversified

technique III. Only 1 of these 12 courses—physiology 111
(B=.290, p=.021)—was a statistically significant predictor
of NBCE Part I Spinal Anatomy subscores. Spinal analysis
and spinal anatomy were not statistically associated with
NBCE Part I Spinal Anatomy performance outcomes.

Study 2 - Part Il Criterion Validity

Entrance GPA, Part I GPA, Part I NBCE scores, and
Part IT GPA were regressed on Part II NBCE scores in a
hierarchical multiple regression analysis. As in the Ist
study, entrance GPA was not a significant predictor of
Part II NBCE scores. However, Part I GPA and Part 1
NBCE combined accounted for a significant amount of
variance (68%) in overall Part II NBCE performance,
(AR?> = 68, p < .001). Part II GPA accounted for an
additional 7% variance in overall Part II NBCE perfor-
mance, (AR*>=.07, p < .001). The overall model with Part
I GPA, Part I NBCE score, and Part II GPA as predictors
explained a combined 75% of the variance in overall Part
II NBCE performance (Fig. 4). However, the primary
determinant of performance on Part II of the NBCE was
Part T GPA. The final model suggested that Part I GPA
explained 52%, Part I NBCE explained 18%, and Part II
GPA explained 6% of the variance in Part II NBCE
scores.

DISCUSSION

When no other predictors were taken into account, the
study found that entrance GPA was a significant predictor
as Cunningham et al found®; however, when additional
variables such as program GPA were included, entrance
GPA was no longer a significant predictor. The study did
find that entrance GPAs were predictors for how students
performed in the classroom, given that they account for
approximately 22% of the differences in Part I GPA.
Results indicated that course GPA and practice exam
scores alone determined 72% of the differences within
students’ Part I NBCE scores. These results coincide with
those at nursing schools and at Canadian Memorial
Chiropractic College where in-program success was a
predictor of success on the licensure examination.®!%!!
This is also in line with the results of the American Board
of Anesthesiology (ABA)/American Society of Anesthesi-
ologists, In-Training Examination predictor test, which
accounts for approximately half of the variance of Part I of
the ABA licensure exam.'?

Whereas entrance GPA was initially a significant
predictor, it became a nonsignificant predictor of NBCE
Part I scores when Part I course GPAs and practice exams
were added to the prediction model. Thus, entrance GPA
ultimately provided very little value in deciding success on
the NBCE test. This is contrary to what was found by
Cunningham et al.”> However, it should be mentioned that
these findings do not suggest that entrance GPAs should
be abandoned altogether. The results demonstrate that
although Part I GPA supplanted entrance GPA as a
predictor of the NBCE, entrance GPA was nonetheless a
direct predictor of Part I GPA. Thus, entrance GPAs
might serve a role in determining how well students
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Overall Part 2 NBCE

Part 1 NBCE
Score

Part 2 GPA

Predictor R-Sq
Part 1 Performance  0.68
Part 2 GPA 0.75

Figure 4 - Variance in part Il NBCE scores accounted for by the predictors.

actually do in the classroom. Nevertheless, these results
suggest that regardless of the different levels of prepared-
ness of the students entering our college, it was ultimately
their education within the basic science courses that
determined their success on the NBCE test.

The results of study 2 indicate that success on Part II of
the NBCE hinges on Part I GPA and Part I NBCE
performance, with both of these variables accounting for
68% of the variance in scores. This could explain why
there was a lack of research into Part II, given the high
correlation between Part I and Part II.

Limitations

An important limitation of this research is that it was
conducted within a single chiropractic educational institu-
tion. Thus, the external validity and generalizability of
these results to other institutions is unknown. While this
limitation may not be problematic for institutions that are
simply focused on how their institution is aligned with the
NBCE, it might be problematic for those wishing to draw
conclusions about the overall validity of the NBCE
examination. That is, one of the potential implications of
this work for the NBCE test is that it potentially
demonstrates the degree to which the Part I NBCE test
is grounded in what actually takes place in chiropractic
education and can serve as an external criterion of the
quality of course design and instruction. However, such
conclusions would need to be based on alignments with
multiple institutions and not just one. Another limitation
to the study is that this particular institution hires a board
review company for preparation. While it is common

practice for students at schools to attend 3rd-party—run
board preparation, this school requires students to attend.
This might limit the transferability of these results to other
institutions.

Implications

The implications of this research are 2-fold. With regard
to research on chiropractic education, this research
provides a model and analysis template for looking at
internal institutional assessments and NBCE scores. Many
such studies in the extant literature tend to use much
smaller sample sizes and less sophisticated methods of
analysis. But this research suggests that it is possible to
utilize more extensive analyses to explore the relationships
between institutional predictors and NBCE scores. An-
other important implication of this research is its utility for
institutional instructors and administrators. Instructors
and administrators might find value in utilizing the NBCE
examination as an external criterion by which to evaluate
the quality and effectiveness of course instruction and
program curricula. Moreover, to the degree to which
success on the NBCE might be viewed as a goal for student
outcomes assessment, then determining the predictability
of institutional assessments would prove helpful. Once
strong predictors have been identified, more advanced
analyses such as odds ratio analyses could be used to set
cutoff scores or thresholds for guaranteeing pass rates.

Another possible implication is that since the research
shows that ultimately education within the basic science
courses determined student success on the NBCE exam-
ination, it calls into question the need for an external
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board preparation company. If the institution’s grades are
able to predict NBCE performance, should it not be
assumed that the institution should be able to influence
board scores without an external company?

CONCLUSIONS

This collection of studies illustrates that it is possible to
validate course performance and other criterion (eg,
practice exams, programs) against NBCE scores. This
illustrates an advantage within chiropractic education
relative to other forms of graduate and professional
training that do not have external certification exams or
simply do not provide them as frequently. Furthermore,
this set of studies demonstrated that it was ultimately the
students’ grades in their chiropractic education rather than
their entrance GPA that affected NBCE scores. However,
this work does not suggest that there is no value in having
entrance requirements. For example, we did find that
entrance scores were predictors of course grades, suggest-
ing that initial levels of preparation did affect classroom
performance.

CONFLICTS OF INTEREST

This research was conducted as an internal study at the
institution and was funded in full by Logan University.
There are no conflicts of interest to declare.

About the Authors

Angela McCall is the associate vice president of
Academic Affairs at Logan University. Richard Harvey is
an associate professor in the Department of Psychology at
Saint Louis University. Address correspondence to Angela
McCall, 1851 Schoettler Road, Chesterfield, MO 63017;
angela.mccall@logan.edu. This article was received April
19, 2013, revised August 22, August 26, and October 31,
2013; and accepted November 6, 2013.

© 2014 Association of Chiropractic Colleges

REFERENCES

1. National Board of Chiropractic Examiners. National
Board of Chiropractic Examiners Written Examina-
tions Web site. http://www.nbce.org/examinations/
written. Published 2012. Accessed August 15, 2012.

10.

I1.

12.

13.

. Council on Chiropractic Education. The Council on

Chiropractic Education Web site. CCE Policy 56
NBCE Performance Disclosure, Thresholds and Out-
comes. CCE Manual of Policies, October 2013. http://
www.cce-usa.org/Publications.html. Accessed May 30,
2013.

. Lawson DM, Till H. Predictors of performance of

students from the Canadian Memorial Chiropractic
College on the licensure examinations of the Canadian
Chiropractic Examining Board. J Manipulative Physiol
Ther. 2006;29(7):566-569.

. Wolfenberger V. Correlations between chiropractic

National Board (Part I) scores and basic science course
grades and related data. College and University. 1999;
74(2):16-20.

. Cunningham KA, Percuoco RE, Marchiori DM,

Christensen MG. A preliminary analysis of prepara-
tion strategies and other correlates to performance on a
basic science qualifying exam in chiropractic. J Allied
Health. 2006;35(1):e59-72.

. Elsevier. Health Education Systems Incorporated

(HESI). Elsevier Web site. http://www.elsevier.com/
wps/find/authored_newsitem.cws_home/company
news05_00378/. Accessed August 20, 2012.

. Harding M, Rateau M, Heise JL. Efficacy of a

midcurricular examination for predicting nursing
student academic success. Comput Inform Nurs. 2011;
29(10):593-598.

. Murray KT, Merriman CS, Adamson C. Use of the

HESI Admission Assessment to predict student suc-
cess. Comput Inform Nurs. 2008;26(suppl 5):61S-66S.

. Harding M. Usefulness of a midcurricular examination

for identifying at-risk nursing students. Comput Inform
Nurs. 2010;28(3):178-182.

Newton SE, Moore G. Use of aptitude to understand
bachelor of science in nursing student attrition and
readiness for the National Council Licensure Examina-
tion—Registered Nurse. J Prof Nurs. 2009;25(5):273-278.
Yin T, Burger C. Predictors of NCLEX-RN success of
associate degree nursing graduates. Nurse Educ. 2003;
28(5):232-236.

Daley LK, Kirkpatrick BL, Frazier SK, Chung ML,
Moser DK. Predictors of NCLEX-RN success in a
baccalaureate nursing program as a foundation for
remediation. J Nurs Educ. 2003;42(9):390-398.
McClintock JC, Gravlee GP. Predicting success on the
certification examinations of the American Board of
Anesthesiology. Anesthesiology. 2010;112(1):212-219.

. Preacher KJ, Hayes AF. Asymptotic and resampling

strategies for assessing and comparing indirect effects
in multiple mediator models. Behav Res Methods. 2008;
40(3):879-891.

J Chiropr Educ 2014 Vol. 28 No. 1 ® DOI 10.7899/JCE-13-7 ® www.journalchiroed.com 15

$S900E 93l} BIA | Z-60-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



