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Abstract

Background: Empirical evidence suggests that admission to medical school requires a strong
undergraduate (UG) grade-point-average (GPA), UG science grade-point-average, and MCAT.
However, factors such as self-efficacy and UG institution size have little investigation in their
contributions to academic success in medical school. We hypothesized that self-efficacy and size
of UG institution may lead to greater levels of academic success during the first semester of
medical school.

Methods: An online survey was used to gather information on first-semester medical student
self-efficacy and size of institution (observed through athletic division level). Students' first-
semester GPA and class rank were retrieved and used as outcome variables defining academic
success.

Results: UG GPA demonstrated significance with first semester GPA and class rank,
respectfully: =0.49, p<0.00; = 0.55, p<0.00. UG science GPA demonstrated significance with
first semester GPA and class rank, respectfully: r=0.53, p<0.00; = -0.59, p<0.00.
Non-Division I schools demonstrated greater first semester GPA and class rank than Division I
schools, respectfully: U(Nnai=22, Ngi=20)=110.5, z=-2.76, p<0.00; U(Nnai=22, Na=20)=102.00,
z=-2.97, p<0.00.

Conclusions: Those with degrees from smaller schools may have greater success in higher
education. Future research should do a deeper investigate of UG institution size in comparison to
academic success.

Key Words: academic success, Doctor of Osteopathic Medicine, medical school admissions,
self-efficacy



Introduction

In general, the three domains utilized for medical school selection include general academic
achievement, general aptitude (for example, the MCAT), and non-academic pursuits.> In
addition, medical schools typically require an interview, to assess personality and readiness for
the rigor of medical education. On average, for every 22 applications, one student is accepted
and enrolled, highlighting the competitiveness.® The idea behind having a plethora of criteria is
to select candidates who will develop into a “better” physician by the time the student graduates.’
In this research, we define academic success by academic achievement, operationalized by GPA
and class rank.® General academic achievement is typically estimated utilizing undergraduate
(UG) and/or graduate grade point average (GPA), which provides an objective measure and
allows for direct comparison of applicants. A foundation in natural science and mathematics has
traditionally been sought after for applying to medical school, which has shown to be a precursor
for academic success.”!® The MCAT is also considered during the admissions process, which
gives an additional objective measure of comparison to assess readiness and potential success.!!
Additional research demonstrates that MCAT scores are strong predictors of the United States
Medical Licensing Examination (USMLE) step 1 and verbal reasoning scores (prior to 2015),
presenting the most predictive value in clinical performance in clerkship and residency.
Furthermore, those who had lower scores (in general and in verbal reasoning) exhibited more
difficulty in medical school.'?

Previous research suggests that candidates who are selected based upon previous academic
achievement and desirable personality traits will achieve more academic success in the first
year.”!%!! Because of this combination of academic ability and desired personality traits, we are
interested in determining what combination will best help students achieve academic success,
especially within their first semester.” We hypothesize that age, gender, race/ethnicity, language
background, size of hometown, number of applications, science-based UG degree, certificate or
participation in the Bridge Program, public or private UG institution, choice of accepted medical
schools, highest level of education attained by the students’ parents, and size of UG institution
(represented by athletic division) may all have an impact on academic success within the first
semester.

In addition to the personal and academic factors, we hypothesize that self-efficacy will play a
role to academic success. Self-efficacy is derived from Bandura’s!? self-efficacy theory and is
defined as the ability to believe in one’s actions and the execution in them to produce given
attainments.'? It is related to an individual’s drive to succeed, dealing with adversity, and coping
with challenges.!* Self-efficacy theory research in other disciplines demonstrates links between
the effects of greater self-efficacy and greater academic achievement.'* Currently, there is a lack
evidence linking self-efficacy and academic success with DO students.

Methods

Setting and Participants



This research was executed at a College of Osteopathic Medicine (COM). During the fall
semester, 42 first-year medical students were recruited via email and during orientation.
Participation was voluntary; information was provided containing the aims of the study within
the first portion of the survey. An institutional review board (IRB) approved this research.
Informed consent for each participant was gathered electronically.

Instrumentation

An observational study was completed with an online survey. The first portion of the survey
contained questions of age, gender, race/ethnicity, language background, size of hometown,
number of applications, science-based UG degree, certificate or participation in the Bridge
Program (a year-long program that assists in entry into the COM for disadvantaged, medically
underrepresented backgrounds, or those pursing medicine as a second career prior to entering the
COM), public or private UG institution, choice of accepted medical schools, highest level of
education attained by the students’ parents, UG athletic division (Division I or Non-Division I,
used to gauge size of the institution).!> It is noteworthy to include that in order to best maintain
confidentiality, asking the size of athletic division at the institution was the best way to
approximate school size, as Division I schools are usually larger than other divisions. In addition,
UG GPA, UG science GPA, highest MCAT score, MCAT score, and class ranking were
retrieved from academic affairs databases for data analysis. Once the semester was complete, the
students’ first semester GPA and class rank were retrieved after a de-identification processes was
executed. Self-Efficacy was measured using the Sherer et al. General Self-Efficacy scale.!'

The Sherer et al'® General Self-Efficacy Scale (SGSES) was used in subscale form: General Self-
Efficacy (GSE) and Social Self-Efficacy (SSE), which have Cronbach’s alpha reliability
measures equaling of a = 0.86 and a = 0.71, respectively.'® The survey utilized a Likert-scale
with 14 points ranging from strongly disagree to strongly agree. The scale has a maximum score
of 322; when divided, GSE is maxed out at 238 and SSE is maxed out at 84.'° It includes 23
questions; 17 general and 6 social.!® Those who score higher on the general scale are normally
competent and show little difficultly in few areas.'® Those with higher scores on the social scale
may indicate better ability in keeping a job rather than academic success.'®

Data and Analysis

Survey data was entered into IBM SPSS 24.0 for analysis. Both self-efficacy sub-scales were
summed and scored for each participant. A Pearson correlation analysis was used to analyze the
comparison of continuous variables: UG GPA, UG science GPA, MCAT Highest score, 2015
MCAT, GSE, SSE with the outcome variables: first-semester medical school GPA and first-
semester medical school class rank. Categorical variables, such as gender, race/ethnicity,
language background, parent/guardian level of education, size of hometown, size of UG
institution (athletic division), certificate or bridge program, public or private UG institution,
science-based UG degree, choice of medical school, and total number of applications submitted
were compared against first semester medical school GPA and first semester medical school
class rank used Mann Whitney Tests. Significance level for all statistical analyses was measured
at a=0.05.



Results

The Pearson correlation revealed significant correlations in three different areas. Table 1 displays
the descriptive statistics and Pearson Correlations. Although we initially hypothesized that self-
efficacy would have a strong impact on academic success, it did not prove to be significant with
first-semester class rank or GPA.

Table 1

n M SD 1 2 3 4 5 6 7 8
1. GPA 42 365 0.23 100 **089 049 -0.17 **050 **.055 -027 **031
2. Science GPA 42 3.57 026 **0.89 100 -034 -0.06 **0.53 **059 -0.19 **035
3. MCAT Highest 11 2409 221 049 034 100 065 -034 031 045  -0.02
4.2015 MCAT 40 50098 407 017 006 065 100 009 -012 005  -023
5. First Semester GPA 42 3.20 055 **0.50 053 034 009 100 **097 -0.11 022
6. First semester class rank 42 4924 3045 **055 **0359 031 012 **.097 100 009 0.26
7.GESE 41 19041 1930 -027 019 045 005 -0.11 009 100 **042
8. Social 8E 42 5252 1353 *%031 **035 002 023 022 026 **0.42 1.00
**p = .05

Descriptive Statistics and Pearson Correlation
Note: **p<0.05

Undergraduate GPA and first semester GPA, respectfully: 7=0.49, p<0.00. UG science and first-
semester GPA: r=0.53, p<0.00. A moderate positive-sloped correlation is demonstrated for each
of these, suggesting that as the level of the variable increases, the first semester GPA increases.
Undergraduate GPA and first-semester class rank: 7= -0.55, p<0.00. Undergraduate science GPA
and first-semester class rank: 7= -0.59, p< 0.00. Moderate negative-slope correlations are
demonstrated for each of the variables for class rank, indicating that as the variation of GPA
decreases, the class rank increases. Due to ranks being observed in reverse in academia a class
rank of “1” is greater than “120.”

Size of UG institution (athletic division) and both first semester GPA and class rank
demonstrated significance with Mann Whitney tests. The Mann Whitney test indicated that first
semester GPA was greater for non-Division I undergraduate (Mdn=3.50) than Division I
undergraduate (Mdn=2.92), U(Nnari=22, Ngi=20)=110.5, z= -2.76, p<0.00. The Mann Whitney
test for first semester class rank was greater for non-Division I undergraduate (Mdn=30.5) than
Division I undergraduate (Mdn=65.6), U(Nnai=22, Na=20)=102.00, z= -2.97, p<0.00.

Discussion

This study aimed to explore what combination of academic ability and desired personality traits
will best help DO students achieve academic success, especially within their first semester. Our
initial hypothesize included a variety of personal factors (age, gender, race/ethnicity, language
background, size of hometown, number of applications, science-based UG degree, certificate or
participation in the Bridge Program, public or private UG institution, choice of accepted medical



schools, highest level of education attained by the students’ parents, and size of UG institution
(represented by athletic division)) may all have an impact on academic success within the first
semester. Through demographic questions and the Self-Efficacy Scale'®, we found significant
outcomes between a small group of factors and how they impacted a first-semester GPA and
class rank.

Undergraduate GPA and Undergraduate Science GPA

Undergraduate GPA and undergraduate science GPA show affirmative impacts on first-semester
COM GPA and class rank. The results reflect the outcome of previous studies relating to
undergraduate GPA and Osteopathic medical student academic success.!”!® Furthermore, the
results are consistent with previous research, stating that mental abilities (specifically, academic
ability), can significantly predict future performances.® In addition, previous research indicates
those who have a stronger science background may in-turn have stronger reasoning skills,
specifically related to clinical reasoning.'®!” This is notable, because to have strong clinical
reasoning, the student needs to accurately analyze what the problem is, and apply a basic science
concept to it that has deep conceptual knowledge tied to it, rather than just observing at face
value, which can lead to misinterpretation of the possible procedure needed.'® A strong
theoretical ground is needed to achieve this, including better explanations, clarifications, and
promotion of the clinical application of basic science concepts.!? This is noteworthy for further
exploration of how academic success can relate to clinical skills.

Size of Undergraduate Institution (Athletic Division)

Because of the significant outcome with Non-Division I schools and academic performance in
the first year of DO school, a smaller university with smaller class sizes may relate to enhanced
academic success. We used size of the athletic division at the participant’s undergraduate
institution to gauge how large the school was. Division I schools are usually larger (in terms of
student population) than Non-Division I, indicating a large student-to-faculty ratio. Size of class
is a well-researched subject, which has demonstrated better performance on essay and mid-
semester examinations in smaller classes, but scores on quizzes and final examinations had better
performance in large classes.?’ However, new research has since emerged indicating those in
tougher disciplines, such as biological, physical, and chemical sciences, and engineering have
greater scores with smaller class sizes of 10, rather than 50 or greater.2! Larger class sizes are
often less personal, associated with traditional teaching methods such as lecturing, and require
less involvement with peers and faculty, which can diminish the success of the student.?! Smaller
classes often have more engagement and incorporate more progressive teaching methods, such as
“active” learning, where the students are actively engaged in the learning process and tend to be
more effective on student success as a result.?! Future research should do a deeper investigation
of UG institution size.

Limitations
Though we unveiled many pieces of important information in our research, it was not without

limitation. First, all data was drawn from one institution which may alter the generalizability of
the data. Second, our sample size was small. A larger sample may have demonstrated



significance with self-efficacy. Finally, other variables that were evaluated did not have the
statistical significance we anticipated. For example, the MCAT was found to have correlations
with academic success in various other Osteopathic medical student studies, but ours lacked
reportable significant findings.!”- ¥ Additionally, we did not ask participants for their personal
characteristics such as gender, age, ethnicity, etc. This is noteworthy to consider for the future.

Conclusion

In summary, our research indicates that previous academic success during undergraduate school
and smaller universities will yield greater academic success for DO students within their first
year. This is noteworthy not only for medical school admissions committees during their
selection process, but for prospective students. Our research suggests the importance of other
factors beyond academics, such as the size of the university and the variability between
applications to achieve the greatest academic success in DO school. Future research should
investigate clinical experiences and residency, using the interview process as a variable, and the
Comprehensive Osteopathic Medical Licensing Examination (COMLEX) as an outcome
variable.
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