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The Correlation of Students’ Entry-Level GPA,
Academic Performance, and the National Board
Examination in All Basic Science Subjects

John Q. Zhang, M.D., Ph.D., Sherman College of Straight Chiropractic

This study investigates whether the entry-level grade point average (GPA) can be used to predict students’
academic performance in the Doctor of Chiropractic program and on the National Board of Chiropractic
Examiners (NBCE) in all basic science subjects. Fifty-two students enrolled in Sherman College of Straight
Chiropractic, who had completed all basic science classes and the NBCE Part |, were selected for the study.
Each student’s letter grades from all basic science courses were converted to numeric scores to represent
academic performance. Class scores were averaged to derive a mean score for each subject. (Physiology
class performance included fluid (respiratory and renal), endocrine, neural, and cardiovascular sections.)
Each student’s performance on the NBCE was determined by his or her score on the exam frommn NBCE
Part | which was subdivided into general anatomy, spinal anatomy, physiology, biochemistry, pathology,
and microbiology. The results showed that students’ entry-level GPA had a moderate to good correlation
in all basic science subjects: general anatomy (r = 0.670), spinal anatomy (r = 0.620), physiology (r = 0.570),
biochemistry (r =0.548), pathology (r = 0.583), and microbiology (r = 0.640). GPA appeared to be a good
indicator of students’ class performance. An analysis of the correlation of GPA to overall basic science class
performance showed that students’ overall GPA had a good correlation to their overall class performance
(r =0.720). Students’ entry-level GPA had a low to moderate correlation with students’ NBCE scores as shown
in the following: general anatomy (r = 0.514), spinal anatomy (r = 0.521), physiology (r = 0.512), biochemistry
(r =0.552), pathology (r = 0.205), and microbiology (r = 0.292). An analysis of the correlation of GPA to overall
NBCE scores showed that students’ overall GPA had a moderate correlation to their overall NBCE performance
(r=0.515). GPA has good correlation with students’ class performance and moderate correlation with the
NBCE performance. Further study on GPA in comparison to other predictors may be indicated for improving
chiropractic education. In summary, GPA is a better predictor of class performance than NBCE scores. (The
Journal of Chiropractic Education 13(2): 91-99, 1999)
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INTRODUCTION point average (GPA). The significance of using GPA
as a selecting indicator for student admission in

] ) ] ) ] medical school was best illustrated by Cooke and
Chiropractic educators are interested in predictors gqntenella’s study (1). The authors noted that the
that can reliably predict students’ performance in chance of acceptance increased by a factor of about
class and on the National Board of Chiropractic ; tor each increment of 0.2 in the GPA in applicants
Examiners (NBCE) Part I. Many predictors have \ih 5 GPA between 3.0 and 3.8. They studied nine
been used and investigated. However, among all ot the most selective institutions and found that the
the predictors, the most used predictor is the grade .nance of acceptance increased by a factor of 5

for each increment of 0.2. Of 1157 applicants to

'C":he"?“h'rt";';’;g‘;*‘t:°‘:a°ti‘? E““caf“C‘L’_‘ i ol these nine institutions, only four students with a
opyrig e Association o iropractic Colleges ..

Vol. 13, No. 2. Printed in U.S.A. GPA of_Iess than 3.4 were approved for admission
1042-5055/$4.00 to medical school. It is clear from the study that
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student admission to medical schools across thesubjects. The hypothesis put forward in this study
country is weighted heavily on GPA. This is also is that GPA has no predictive value on students’
true for chiropractic colleges, as GPA often is the academic and NBCE performance, and class perfor-
only academic criterion for admission. mance has no correlation with the NBCE scores.
The reason for the widely accepted use of GPA
in the selection process for student admission is
a simple one: GPA is computed from a student’s METHODS
previous cumulative class performance. If a student
was capable of receiving a high GPA in one insti- A total of 52 students enrolled in Sherman College
tution, presumably the individual will be capable of of Straight Chiropractic in the 1994 and 1995
doing well again. The only factors excluded from academic years, who had taken the National Board
the consideration were the improvement in one’s of Chiropractic Examination Part |, were selected for
learning strategies, behavior, and attitude as thethe study. Students were enrolled in the Cardiovas-
student matures. There are many studies supportingcular Physiology 205 and Fluid 202 classes. There
the value of using GPA for initial evaluation of were 35 male and 17 female students. Their entry-
students’ academic standing. One study reports alevel GPAs were obtained through the college admis-
moderate predictive value of GPA for students taking sions office. Academic performance was represented
the Chiropractic National Board exam (2). by the students’ final grades in all basic science
The predictive value of GPA is affected by several courses, including anatomy, physiology, biochem-
factors. One factor is when a student received his istry, microbiology, and pathology. In each major
or her GPA. GPAs that were received earlier may subject, several classes may have been included.
not accurately assess a student's current learningPhysiology, for example, contained the following
ability. Another factor that affects academic perfor- classes: fluids (including renal, respiratory physi-
mance is the student’s attitude toward learning while ology), cardiovascular, neurophysiology, and endo-
he or she is in school. The age and maturity of crine physiology. The final grade was reported to
a student enrolled in a professional school with a the Registrar's office as a letter grade. An effort
chosen profession may have significant impact on was made to obtain the numeric grades, but it was
the individual's attitude toward learning. This indi- found to be too difficult to collect all grades from
vidual may also have improved learning strategy and each instructor for that period of time. In order to
desire to work hard to excel in academic programs. calculate a statistical correlation, the letter grade was
The latest proposed changes in the Council converted to a numeric grade by the following stan-
on Chiropractic Education (CCE)-accredited chiro- dard: A= 95,B=87,C= 79, D= 72, and F= 69.
practic colleges, requiring a GPA of 2.50 or higher This conversion lost some information on students’
for admission, reflected the importance of GPA for scores. To correlate the students’ academic perfor-
students’ admission into a chiropractic college. How mance to their NBCE scores, we used the NBCE
reliable is the GPA in predicting a student’s perfor- Part | scores on all basic science sections. Students’
mance? Our previous study, using only one physi- NBCE scores were obtained through the Regis-
ology class, seemed to indicate that GPA is a valu- trar’s office. All student records were kept confiden-
able tool but was not a good predictor of all student tial.
performance (3). In one example, a student with low  An overall correlation analysis was performed by
entry-level GPA performed well on both class and combining all basic science NBCE scores as one
National Board tests. In this follow-up project, an value for each student to determine the predictive
effort was made to eliminate the bias inherently value of GPA on the NBCE and class scores. The
carried by using one basic science subject to evaluatesame analysis was also used to predict overall class
the predictive value of GPA. To provide a reliable scores from entering GPA.
prediction of performance, all basic science subjects Students’ GPA, academic, and NBCE perfor-
are included. The benefit of this approach enables usmance on all tests were analyzed by the SPSS
to identify which basic science subjects have higher 8.0 computer program (SPSS Inc., Chicago, IL,
predictive value, although these may differ at other 1998) and Microsoft Excel. Descriptive statistics
chiropractic colleges. This is due to the fact that indi- were used to show variations of the original data.
vidual instructors in different chiropractic colleges A linear regression method was used to determine
have different teaching efficiency levels for specific correlation between different scores. There are no
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widely accepted criteria for defining a strong versus 4
moderate versus weak association. Colton suggests .

some general guidelines for use in health science 3. . s 2 "
studies (4). Correlation ranging from .00 to .25 indi- < . : : <R3
cates little or no relationship; values from .25 to © AR ML o

.50 suggest a fair degree of relationship; values of 21
.50 to .75 are moderate to good; and values above
.75 are considered good to excellent. Correlations 4

are presented by line graphs and tables. All statis- 60 70 80 9 100
tical tests were considered significant at fhe: .05 Class Scores
level.

o ) . Figure 2. Correlation of GPA and class scores in
The significance of a correlation coefficient does general anatomy.

not mean that a correlation coefficient represents
a strong relationship. Statistical significance only
indicates that an observed value is unlikely to be 41 10620 N
the result of chance.

L 24

<
RESULTS 5

1. Students’ class grades Students’ class perfor-
mances are summarized in Table 1. 60 70 80 90

2. Correlation of students’ entering GPA and final Class Scores
class grade As illustrated in Figures 1-6 students
with alow entry-level GPA showed alowfinal class

100

Figure 3. Correlation of GPA and class scores in
spinal anatomy.
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Figure 1. Correlation of GPA and class scores in  Figure 4. Correlation of GPA and class scores in
physiology. pathology.

Table 1. Students’ Class Performance

GEA SPA PHYS CHE PAT MPH
Sample size 52 52 52 52 52 52
Missing 4 4 1 7 0 4
Minimum 72.00 72.00 73.40 72.00 76.67 76.67
Maximum 95.00 95.00 95.00 95.00 95.00 95.00
Std deviation 6.512 6.697 5.722 6.846 5.617 5.986
Mean 83.543 82.146 86.418 86.556 87.340 87.163

GEA, general anatomy; SPA, spinal anatomy; PHYS, physiology; CHE, biochemistry; PAT,
pathology; MPH, microbiology and public health.
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4. students with low GPAs to achieve higher scores

=0.548 s . .
' . s in the NBCE. Students with GPAs between 2.5
3 . ¢ * and 3.0 had NBCE scores in the 420-550 range.
< e o s - . Students with GPAs of 3.0 and above tended to
& ‘ f f . produce NBCE scores in the 500-520 range. The
24 overall mean for the NBCE score is 489.2 in basic
sciences.
1 ' ' r .
60 70 80 90 100
Class Scores 1 1-0512 .o .. ¢ )
Figure 5. Correlation of GPA and class scores in R A
biochemistry. 34 o ¢ *° v
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Figure 7. Correlation of GPA and NBCE physi-
ology scores.
1 . . . .
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Class Scores
4 -
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Figure 6. Correlation of GPA and class scores in r=0514 o 0*?
microbiology.

94

PA

grade (representing their academic performance). ©
The GPA has a moderate to good correlation to 27
the students’ class performance. These included all

six basic science subjects: physiology= .570), L
general anatomyr(= .670), spinal anatomy-(= 200 300 400 500 600 700 800
.620), biochemistry { = .548), pathology « = NBCE Scores

.583), and microbiology{= .640). Students with

a GPA above 3.0 produced higher class grades in
all basic science subjects.

Figure 8. Correlation of GPA and NBCE general
anatomy scores.

. Student performance on the NBCE and enter-

ing GPA: As illustrated in Figures 7-12, the 4,
students’ performance on the NBCE showed a

low to moderate correlation with their entering

GPA. Low correlation includes pathology £ 31
.205) and microbiology{= .292). In these two g
subjects, students with low GPA achieved higher
NBCE scores in many instances (Figs. 11 and
12). Moderate correlations were found in general
anatomy { = .514), spinal anatomyr(= .521), 1 . . . . . .
physiology ¢ = .512), and biochemistry r(= 200 300 400 NB&‘ngesﬁoo 700 800
.552). It is clearly demonstrated in Figures 7-10

that students with high GPAs obtained higher Figure 9. Correlation of GPA and NBCE spinal
NBCE scores. However, it was not uncommon for anatomy scores.
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Figure 11. Correlation of GPA and NBCE biochem- i
istry scores.
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Figure 12. Correlation of GPA and NBCE microbi-
ology scores.

4. Correlations of NBCE and class performance
As illustrated in Figures 13-18, the students’
class performance showed a moderate to good
correlation with their NBCE scores. Good corre-
lations were found in general anatomy=t .76),
spinal anatomy = .715), and physiologyr(=
.686). In these basic science subjects, students’
class performance is closely correlated with their

The

n general anatomy.
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Figure 15. Correlation of class and NBCE scores

in spinal anatomy.

NBCE scores. Low to moderate correlations were
found in biochemistry{ = .441), pathology K =
.339), and microbiology{= .516). The students’
final class grades, representing their class perfor-
mance, showed a good correlation with their
NBCE scores in three subjects (Figs. 13-15).
As demonstrated in Figures 13-15, students with
final class grades above 85 on a 100-point scale
had a consistent passing rate on the NBCE. On
the other hand, students with class grades below
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85 showed a higher failure rate on the NBCE.
Although it was a moderate to low correlation in
biochemistry, students with passing scores of 70
in classes showed consistent passing scores on
the NBCE; students with an average of 95 scored
higher in the NBCE (Fig. 16).

. Overall correlation of students’ GPA with
NBCE and class scoreslt is clearly indicated
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Figure 16. Correlation of class and NBCE scores
in biochemistry.
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Figure 17. Correlation of class and NBCE scores
in pathology.
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Figure 18. Correlation of class and NBCE scores
in MPH.
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in Figure 19 that students’ entering GPA had a
strong correlation with the students’ class scores
(r = .720). Students’ entering GPA had a good
correlation with the NBCE scoresr & .515)
(Fig. 20). Students’ overall class performance had
a good correlation with the NBCE scores =
.774) (Fig. 21).
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Figure 19. Correlation of GPA and overall class
scores.
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Figure 20. Correlation of GPA and NBCE overall
scores.
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DISCUSSION science-based undergraduate premedical education
did not affect the performances of the selected
medical school students in their preclinical years of
medical school.

Abedi studied the correlation between graduate

Two important questions were asked before the
study commenced. One was, “How good was the

predictive value of GPA on students’ class perfor- domi 4 und q demi
mance?” This question is answered using correla- 362d€MIC SUCCESS and undergra uate academic per-

tions in all basic science subjects. The results are formance atUniversity of California (10). The author

very consistent across basic science subjects withconcluded that undergraduate GPA had virtually

moderate to good correlations. This indicates that "O relationship with any of the measures of grad-

the GPA is a good indicator in predicting students’ Uale academic success. The reasons given by the
class performance. This result is consistent with duthor were: 1) lack of comparability—the GPAs

our previous report (3). There are other studies that were obtained from different educational institutions

support this view. with different levels of quality and different bases
Dartmouth Medical School in New Hampshire for grading; 2) lack of variability—theoretically, the
compared undergraduate science GPA, MCAT scores, GPA ranges from 0 to 4, butiin reality the majority of
and the academic caliber of the undergraduate schooldindergraduate GPAs tend to fall between 2 and 3.5,
of the applicants to predict success effectively in the €réating an extremely skewed distribution; and 3)
first year of the program (5). Ficklin tried to predict Non-normality of the GPA distribution—the skewed
students’ success in medical school science coursedlistribution obtained for the undergraduate GPAs
by using the cumulative GPA for selecting students Pecomes even more skewed when students apply for
at the Indiana University School of Medicine (6). He University admission, especially at the more presti-
found cumulative GPA to be a better predictor than 9i0Us universities, because students with low GPAs
science GPA. The correlation reached .45 betweentypically do not consider their chances for admis-
undergraduate cumulative GPA and medical school Sion to be high and therefore tend not to apply.
science GPA for all students. Similar findings were Wright and Palmer (11) used ANOVA and split-
also reported by Calkins and Willoughby on minority Sa@mple regression to analyze the GPA of 86 business
medical students (7). The authors noted that GPA administration graduate students. They found GPA
was a good indicator for the success of minority did not discriminate adequately between moderately
students in an academic setting. Templetion et al. (8) low and very low performers in graduate programs.
investigated the relationship of 12 pre-admission GPA appeared to predict academic performance for
academic scores with the professional cumulative only the most successful students.
grade point average achieved in a 2-year physical The second question posted before the study was
therapy program. They found that pre-admission “How reliable was the predictive value of GPA to
academic grades in chemistry, physics, and sciencethe NBCE scores.” This study demonstrated a low
were significant predictors of students’ academic to moderate correlation using GPA to predict NBCE
performance in physical therapy. scores, except in microbiology and pathology. It
Contrary to those positive findings, the predic- is natural to ask why GPA predicted class perfor-
tive value of GPA was not confirmed in other mance better than the NBCE scores. The answer
reports. Hall and Stocks (9) investigated the rela- to this question may be twofold. First, entry-level
tionship between the quantities of undergraduate GPA is directly derived from class performance from
science education completed by medical studentsprevious schools. It bares direct correlations with
and their subsequent preclinical performances inthe students’ learning ability, though it was from
medical school. They found there was no significant past classes. If a current GPA were used to correlate
relationship between total hours of undergraduate students’ class performance, it would generate much
science completed and average preclinical perfor- better correlation as they are very close to each other.
mance in medical school. In addition, the correla- Second, the NBCE test questions are selected from
tion between subdivisions of total hours of under- a wide area of studies to represent the core content
graduate science (total hours of chemistry, biology, of those basic science subjects, which covers a vast
math, physics) and subdivisions of average preclin- amount of information to be tested in 2 or 3 days. In
ical performance (year 1 preclinical performance and addition, there is always a latent period from the time
year 2 preclinical performance) also proved to be students complete the subjects of study or classes
nonsignificant. The study concluded that quantity of to the time of the NBCE. The stress of taking the
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NBCE may be another factor that contributes to the admission criteria. Students’ most recent academic
lowered scores in the NBCE. Regardless of factors performance record may predict success better than
that may affect a student’s score on the NBCE, many GPA. National Medical Board Examination scores
studies have shown moderate to good correlationshave been shown to relate to GPA figures of appli-
of entry-level GPA to the National Board Examina- cants and SAT scores. As a part of good quality
tions. control in education, qualified applicants who can
Roth et al. (12) examined the relationship between complete a program and acquire a license are assets
the objective premedical credentials and perfor- to the background statistics of any institution of
mances on step 2 on the United States Medical higher learning. Thus, it is part of the application
Licensing Examination (USMLE) for 480 students in process of a professional school to attempt to predict
three classes at the Virginia Commonwealth Univer- which applicants are capable of succeeding in the
sity Medical College of Virginia School of Medicine. school program and in the practice of the chosen
The final results showed that the premedical GPA profession.
was strongly associated with the verbal section of the  One limitation of the study is that the students’
SAT, which was determined to be the best predictor scores were converted from letter grade to numeric
of students’ USMLE scores. Meleca found that the grade, which may have led to missing some of the
combination of GPA and MCAT scores was a good fine details of the scores in the analysis. This was
predictor of students’ NBME scores (13). Mennin due to the limitations of the data collection process
et al. (14) at the University of New Mexico School not by design. This may introduce bias to reduce
of Medicine, studied the correlation of entry-level the accuracy of the regression analysis. However,
GPA and NBME I, I, and lll. They only found weak it is unlikely that the overall results or trend have
predictive values of GPA on the NBME. Erdmann been affected by the conversion. It is recommended
et al. (15) studied whether prediction models for for future study that class numeric scores be used.
subgroups of medical school applicants led to more A new recording system has been adopted in the
accurate predictions of performance than did one Sherman College of Straight Chiropractic Registrar’s
model for an entire group of applicants. The authors office to record both numeric and letter grade for
used data from two groups of students at Jeffersonstudents who complete any subjects of study. This
Medical College: 415 students who entered Jeffersonwill facilitate a further research project in this regard.
in 1985 and 1986, and 396 who entered in 1987 and This study confirmed our previous study that
1988. They used undergraduate GPA scores as ondhe GPA is a good predictor of students’ class
of the predictors on the NBME Part I. They found performance = .720) and a moderate predictor of
age and gender did not contribute to a prediction students’ NBCE scoresr & .515). This study, by
bias and that an entire-group prediction model can including all subjects in the basic science deviation,
be used without serious concern for over- or under- broadened the perspective of using GPA to predict
estimating the predicted scores. students’ performance in a small school setting. It
A limited amount of literature exists on the accu- has eliminated the suspicion that the predictive value
racy of using GPA test scores for predicting success of GPA for one basic science subject might held
in chiropractic students and in the profession. In one no true predictive value to other subjects of study
study, a moderate statistical correlation={.517, in basic science divisions. It was demonstrated in
p =< .001) was reported between entry GPA and the study that GPA could be used to predict all
NBCE test scores (3). In the same study, the authorsbasic science subjects reliably. This also suggests to
found that students’ class performance was a betterthe author that the wide use of GPA in the student
predictor of NBCE scores with moderate to strong selection process from medical school to chiropractic
correlation of r = .662, p < .001 (16). Although  school has its merit.
students’ class performance in chiropractic school
was a stronger predictor for the NBCE score,
has no value in students’ admission selection unlesscoNCLUSIONS
recent class performance or GPA is available at the
time of application to a chiropractic school. Students’ entry-level GPA is correlated to their
Academic performance is believed to reflect the academic performance and the NBCE in most basic
students’ understanding of class content and learningscience subjects, and may be used to predict their
skills. This can be modified to suit the needs for academic performance and NBCE scores. Students’
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entry-level GPA is a good predictor of students’ 5.
academic performance & .720) (p < .001). Stud-

ents’ entry-level GPA is also a moderate to good g
predictor of students’ NBCE scores on basic science
subjects £ = .515) (p < .001).

It is concluded from this study that GPA is a
moderate to good predictor for students’ academic s.
and NBCE performance. Since this study was not
compared to any other predictors, a further compar-
ative study is recommended to investigate the predic-
tive value of GPA and other predictors on students’
academic and NBCE performance.

Received October 18, 1998

Revised February 11, 1999

Accepted July 8, 1999

Reprintrequests John Q. Zhang, Department of Research,
Sherman College of Straight Chiropractic, 2020 Springfield
Road, Spartanburg, SC 29304

13.

REFERENCES

14.

1. Cooke WD, Fontenella D. The role of grades in gaining
admission to highly selective medical schools. Acad Med
1992;67(12):846—-849.

2. Hyde RM, et al. An inexpensive predictor of student

performance on licensure examinations. Medical Teacher 15.

1987;9:343-347.

3. Zhang Q, Newlin S. The correlation of student entry
level GPA, class performance and the National Board
Examination. J Chiropr Educ 1997;11(1):19-25.

4. Colton T. Statistics in Medicine. Boston: Little, Brown,
1974.

The Journal of Chiropractic Education, Vol. 13, No. 2, 1999

11.

12.

16.

Portney LG, Watkins MP. Correlation. In: Foundations
of Clinical Research: Applications to Practice. Norwalk,
CT: Appleton & Lange, 1993, pp. 439-483.

Ficklin FL. An analysis of undergraduate grade point
averages as success in medical school science courses.
Ed.D. Dissertation, Indiana University, 1973.

. Calkins EV, Willoughby TL. Predictors of black medical

student success. J Nat Med Assoc 1992;84(3):253-256.
Templetion MS, Burcham A, Franck L. Predictive study
of physical therapy admission variables. J Allied Health
1994;23(2):79-87.

. Hall ML, Stocks MT. Relationship between quantity of

undergraduate science preparation and preclinical perfor-
mance in medical school. Acad Med 1995;70(3):230-235.

10. Abedi J. Predicting graduate academic success from

undergraduate academic performance: a canonical
correlation study. Educ Psychol Measurement 1991;51:
151-160.

Wright RE, Palmer JC. GMAT scores and undergraduate
GPAs as predictors of performance in graduate business
programs. J Educ Business 1994;69:344—-348.

Roth KS, Riley WT, Brandt RB, Seibel HR. Prediction
of students’ USMLE step 2 performances based on
premedical credentials related to verbal skills. Acad Med
1996;71(2):176-180.

Meleca CB. Traditional predictors of academic perfor-
mance in a medical school's independent study program.
Acad Med 1995;70(1):59-63.

Mennin SP, Friedman M, Skipper B, Kalishman S,
Snyder J. Performances on the NBME I, Il, and llI
by medical students in the problem-based learning and
conventional tracks at the University of New Mexico.
Acad Med 1993;68(8):616—624.

Erdmann JB, Hojat M, Velski JJ. Comparing the accu-
racies of entire-group and subgroup models to predict
NBME-I scores for medical school applicants. Acad Med
1992;67(12):860—862.

Zhang Q, Moore GL. Repeatedly used known test ques-
tions reduces the students’ understanding of the materials
taught in class. J Chiropr Educ 1997;11(1):11-18.

99



