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Chapter 1: Design of the Study

The collection of multiple data and qualification information from medical school
applicants during the application and interview process is widely expected @sdargc
throughout medical schools nationwide. “Each year faculty admissions desesnibr other
groups charged with like functions, must select a limited numbeudésts from a large and,
for the most part, qualified population of applicants to medical school” (Best, Diekema,
Fisher & Smith, 1971, p. 42). Much of the data includes records from past academic
performance and standardized testing scores as well as additionatststish as age,
gender, and ethnicity used for institutional reporting activities. Personaldiéwescores and
letters of reference from practicing physicians are viewed ascéwBjelata and used in more
of a holistic manner during the selection process. According to both the American
Association of Colleges of Osteopathic Medicine (2007) and the Association oicAme
Medical Colleges (2007), all of this admission information, primarily past agade
performance and standardized testing scores, is relevant and traditional datarehised
in the decision-making process by the admissions committee to typrudiltaie which
students are more likely to succeed or “make-it” through the arduous medical school
curriculum. “Admission committees look for areas in which concrete and preedietjpns
of persons who will be the more successful students of medicine might be madigidNe
1972, p. 175). According to Hall and Bailey (1992):

Assessments of applicants to medical schools that use criteria that canvbeshe

valid predictors of performance in medical school and/or subsequent success in a



medical career are consequential both to schools and to applicants. Applicants have a
compelling interest in an assessment process that provides fair and equitable
consideration; for a school, finding those candidates best suited to its progréah is vi

(p. 121)

Formed from an apprenticeship-training model, there were originallgmagsion
criteria for medical school except the ability to pay the requiredaiegsin some cases, the
social standing of the student’s family (Osborne, 1998). As the need for moré forma
training and education became widely accepted, the number of positions withafitadcre
institutions decreased, the number of applicants increased, and the need foremeayaisite
admissions criteria was added (Magner, 2005). These criteria were intendexktodut”
unlikely or undesirable candidates. Recent trends in medical education however, are
beginning to recognize other desirable characteristics that contribut@goabempetent
physician such as maturity, personality, humanitarianism, and altruism@NAQO007;

AAMC, 2007). Nevertheless, traditional, prior academic credentials remain the mos
important components. The overall consensus of thought within medical admissions is that
the strongest predictors of academic ability remain to be standardizedi@péist scores and
measures of previous academic achievement (McGaghie, 2000).

Overall undergraduate grade-point average (GPA), Science grade-moagjevand
MCAT scores (Medical College Admission Test) are used as the printhcgators for
recruitment, admissions, and the primary predictors of academic sucoesgiaal schools
(Cariaga-Lo, Enarson, Crandall, Zaccaro & Richards, 1997; Mitchell, 1987; Reidig&,

1974). While there have been a number of studies conducted over the years as to the

predictive value or validity of medical school admissions criteria, the majaite been



completed in allopathic (M.D.) medical institutions, as opposed to osteopathic (D.O.)
institutions, and results have shown that admissions criteria have varialdernvaredicting
either academic or clinical success (Hart, Payne & Lewis, 1981; Herd®&®, Inglehart &
Brown, 1990; Jones & Mitchell, 1986; Jones & Thomae-Forgues, 1984; Keill & Willer,
1985; Mitchell, 1990). While both types of medical school training and/or education are
virtually identical, osteopathic institutions focus on a holistic treatment agipfoatheir
patients and confer a doctor of osteopathy degree (D.O.) as compared to allopathic
institutions that focus on a disease-specific treatment approach and comeigical moctor
degree (M.D.). Regardless of the type of medical school, Neufeld (1972) reports that
“neither the score on the Medical College Admission test (MCAT) nor the uadege
grade-point average (GPA) correlates significantly with a studeatfermance during his
first year in medical school” (p. 75). Opposing theory claims that “rdse@monstrates the
substantial predictive value of traditional academic predictors of perfoeniameedical
school” (Collins, White, & Kennedy, 1995, p. 25). Spooner (1990) writes in a summation of
the admission process:
| am continually amazed at the relatively high correlation of under- gaduades
with comparable grading in medical schools... brought about by the selection process
of the admission committee whereby we tend to select students who show consistent
under- graduate performance, either at the same level or at a graduakhging
academic average through the undergraduate years. (p. 184)
Meanwhile, the Association of American Medical Colleges (AAMC) replarne2001 that
10% of medical students fail one or more courses in their first year. The bateois that

medical students that are meeting and/or exceeding admissions ergesidl experiencing



academic difficulties within their first- and second-year of studids, twe number of
failures rising.
Problem Statement
Medical school admissions criteria are primarily based upon past academic
performance such as overall grade-point average, Science grade-point anerage
standardized scores from the MCAT (Medical College Admission Test), imajcat
academic record that is capable of aptitude and the knowledge base to sligaesaplete
the medical school curriculum (AACOM, 2007; AAMC, 2007). However, researchtlitera
has indicated that these traditional criteria are becoming incréakesg accurate in
predicting future academic performance and medical student success. Aateaccur
relationship may not be represented between traditional medical schooliadrorgsria
and their ability to accurately predict medical student success.
Complex societal issues affect medical education and thus require n@acmy
from medical school admission officers. One of these issues — the remodjmati
the attributes of good doctors including character qualities such as compassion,
altruism, respect, and integrity — has resulted in the recent focus on thes geeabf
gualitative variables, such as those just stated, for selected candifdvesrds,
Elam, & Wagoner, 2001, p. 1207)
McGaghie (2000) alludes to this apparent contradiction stating “Despite widdspre
acknowledgement that qualitative factors are crucial for successedieal student and
physician, the variables are rarely measured or considered when meulcds seach
decisions about student admission” (p. 145).

It is possible that these realities co-exist because variables thaltaw an accurate



prediction of which students are more likely to succeed in medical school have yet to be
identified and medical school admission committees are continuing to rely upon the
traditional criteria of overall grade-point average, Science grade-pardage, and MCAT
score. Discriminant analysis (DA) theory, specifically a predictiodystwould allow the
testing of traditional predictor variables for possible practical saamnfie in medical
education.
Purpose of the Study

Medical educators and administrators are continually faced with the concern of
selecting the “right” students based on the application data utilized during tissiatm
process and to choose individuals who are likely to become competent medical stadents, a
then physicians. “To be sure, the admission process for most medical schools has been
sufficiently refined to select the good ‘basic science’ student who wilivauthe difficult
biological science curriculum of most medical schools. However, the acadmoid of
most premedical students is replete with tangible evidence ofsttientific ability” (Rhoads,
Gallemore, Gianturco & Osterhout, 1974, p. 1119). While medical schools across the
country are experiencing an overall decline in applications for first {atar e pool of
gualified students is still relatively large (AAMC, 2001). Continually fasét the
situation of selecting a few from the many, admissions committees muselte &xtus on
reliable and definite data in order to make the best decisions (Collins, 1995).

It would be considered valuable for medical education administrators, facudty, a
admissions professionals to know those variables that help predict or show a fefations
between which students in medical school are likely to experience academgassarcce

failure. A matriculating class in medical school that loses students dherigst or second



year not only represents a loss of revenue for the institution but also dfe@tsat number
of graduating students into the physician workforce as well as institutideelie¢ness and
accountability measures (Spooner, 1990). Fogelman and Zwagg (1981) noted:
The academic, emotional, and financial costs of attrition and delay in medical school
education are substantial. For the institution, expenditures involve curriculum design,
training, evaluation, tutoring, and counseling. Emotional expenditures by faculty,
students, and families are also extensive. All experience a sense efdaitbat least
situational depression when students flounder. Students often question their own
intellectual abilities and their decision to enter medical school, and theyxpiase
general disillusionment with the existing curriculum. Parents and fatalyyworry
about their possible influence on the student’s difficulties. (p. 602)
Early identification of students who are at-risk for leaving medical scbhoalcademic
reasons would enable schools to possibly intervene and provide resources to help them
overcome their difficulties and successfully complete the medical schoutum. Since
the greatest number of students leave medical school during the first or second year
primarily due to academic failure, understanding the correlation, if arwebertadmissions
criteria and academic success would be significant for the institutioim¢@d_o et al.,
1997). “It is important to know whether preadmission data predict adequately how well
students will perform in the basic and clinical science programs” (Miitd890, p. 149).
Due to the multiple justifications outlined, the purpose of this discriminant @alys
(DA) research study is to examine the nature of the relationship betwedionadi
admission criteria utilized by medical schools, i.e. overall grade-posnage, Science

grade-point average, and MCAT score, and student academic success duiisgtthe f



years of medical school. Additionally, the purpose is to determine whether or not the
predictor variables are correlated (statistically significemthe criterion variable, academic
success.
Research Question
The first two years of the medical school curriculum, characterized bsate
classroom instruction, study, and examinations used as performance assgsansdiirst
be successfully completed before students can move on to their clinical portiaimioftr
and finish the program. While it can be argued that it is important for caringassiopate,
and technically competent physicians to possess certain noncognitive etstiast
(McGaghie, 2000), it is nevertheless true that the majority of medical satwtisue to rely
most heavily on cognitive factors as the basis of admissions decisions (MitéB&). To
help admissions committees establish criteria that will more aetyirdéntify and select
students who will be successful in the medical curriculum, this study is destgaesiter
the following research questions:
1. What is the relationship between traditional medical school admissionsacriteri
(predictor variables) and student academic success (criterion vitiable
2. Do traditional admissions criteria accurately predict student acadimiess in
first- and second- year osteopathic medical students? Factors (prediictblegar
examined will include overall GPA, Science GPA, and MCAT score. Academic
success (failure) (criterion variable) will be defined as repeattwurse during
the first two years of medical school and/or failure on Part | Boardieatons

(first attempt).



Theoretical Framework
According to Pedhazur (1997) in a work published on applying educational and
behavioral research through discriminant analysis:
DA was developed by Fisher (1936) for classifying objects into one of twdyclear
defined groups. Shortly thereafter, DA was generalized to classificatmany
number of groups and was labeled multiple discriminant analysis (MDA).cémtre
years, DA has come into use as a method of studying group differences on several
variables simultaneously. The two purposes for which DA is used have been labeled
predictive discriminant analysis (PDA) and descriptive discriminant sisglpDA),
respectively. (p. 900)
Specifically, “in prediction studies, some variables (the predictor varjadnlesneasured at
one point in time, and other variables (the criterion variables) are measarkdaatpoint in
time. This procedure is followed because the goal of prediction studies is totforecas
important future behaviors” (Gall, Gall, & Borg, 2005, p. 226). Using discriminant analys
(DA) statistics theory as the analytical lens in this study, datéeidiollected for the
participants once upon matriculation into medical school and, then collected agaitimeafter
second year of coursework, allowing for implications between the two sets tadee m
In prediction studies, researchers are concerned with both the statigtidadace
of the correlation coefficient and its practical significance. If théfictent is
sufficiently large to achieve statistical significance, we can iplg fonfident that the
observed relationship is not a chance finding. If the predictor variable is highly
correlated with an important criterion variable, it will be useful for improving

educational practice, and thus the correlation coefficient also has practical



significance. (Gall et al., 2005, p. 227)
Conversely, if the results are not statistically significant and/or tlthgpoe variables are not
highly correlated to the criterion, this information will still be of pradtsignificance for the
institution being studied, and theoretically for the medical education professaontase.
The objective is to discover what is actually happening, or not happening, betwdatathe

The generalized practice and concept of being able to predict future academic
performance based on past academic performance in addition to institutiectdd, non-
cognitive factors has been utilized in higher education for many years to Helpesaind
universities select students with the highest probability of succeedingxafapée of this
practice is that many undergraduate schools rely primarily on cogm#esures of
academic performance such as high school grade point averages or scoresaltynat
administered, standardized tests such as the American College TestoA&rholastic
Aptitude Test (SAT). Both entrance exams are widely used by colledesasrsities
within the United States as a tool in selecting applicants who perform bettetittess and
who are more likely to be successful in college. Numerous educational reseheole
examined standardized tests such as the ACT and SAT and have reported on tlydw abilit
predict the academic performance of college students (Feldhusen & Ja®@&nFleming
& Garcia, 1998; Fleming & Morning, 1998; Wright, Palmer, & Miller, 1996). Additionally
in a study by Astin (1971) which examined the correlation of high school GPA and SAT
scores with the college freshman grades of over 35,000 students validated the gsefulnes
the SAT as a primary admission tool.

Likewise, professional and/or graduate schools such as law schools and business

schools, including medical schools, have utilized standardized, subject-speatiiic ®xeh



as the Graduate Record Exam (GRE), the Law School Aptitude Test (LSAT)achab
management Aptitude Test (GMAT) to primarily influence admissions desigKuncel,
Hezlett & Ones, 2001; Linn & Hastings, 1984; Morrison & Morrison, 1995; Powers, 1982;
Young, 1995). Studies looking at various non-cognitive or subjective variables that factor
into admissions decisions have also been conducted and establish validity for tloeseaact
well in predicting academic performance in undergraduate and graduate stRdgotstd,
Braun & Kaplan, 1991; Hoefer & Gould, 2000; Fleming & Garcia, 1998; Fleming &
Morning, 1998; Feldhusen & Jarwan, 1995; Borde, 1998; Dunlap, 1998).

As delineated throughout this study, research literature shows mixed evatetiee
correlation and/or predictive validity of medical school admission criteria @sheatic
success in the first two years of the curriculum. However, based on past stddseseess
in other areas of education, it is reasonable to suggest that professionalégnaeidiaal
education should also be able to make use of certain factors to predict the successful
academic performance of students in their curriculum. “The variables to be ohaluale
study should be chosen based on a sound rationale growing out of experience or theory. The
researcher should have some reason for thinking certain variables méatd’ (&raenkel
& Wallen, 2003, p. 345). Since overall GPA, Science GPA, and MCAT score are utilized as
primary indicators for medical school admission, these factors will beiegdnm this
discriminant analysis study.
Procedures

The overall design for this study is quantitative in nature. Discriminantasig§lyA)
research methods have been chosen since this method is primarily used in sfolypng

differences on several variables simultaneously and in prediction; outcooenodgt by

10



other variables that are correlated to the criterion. In this study, teeamitariable will be
academic success and will be measured by failure in any medical schisd, academic
performance requiring course remediation or repetition of an acadean)cayel/or failure to
pass Part | of the Comprehensive Osteopathic Medical Licensing Exami(@OMLEX)
on the first attempt. Prediction variables will be overall GPA, Science @RAMCAT
score.

Participants/Data Collection

Due to medical institutions’ and student confidentiality issues with data ¢ofiect
the lack of a centralized data collection process among national organizations, and
applicant/school demographic differences, a generalized study acrosalmelanls is not
feasible. Instead, this was a focused, institutionalized study at OklahatedJ&tversity
Center for Health Sciences, College of Osteopathic Medicine (OSU-CHS®) @O ulsa,
OK (Appendix D).

After approval by the Oklahoma State University Institutional Reviewd@&B),
preadmission data were collected from students’ medical application datsufaechival
data) for the matriculating Classes of 1995 through 2003, examining 9 acadarsiofye
data and including overall GPA, Science GPA, and MCAT score; approximately 800
participants (Appendix A). “The minimum acceptable sample size for aatorel study is
considered by most researchers to be no less than 30” therefore, the sanfpidtsgzstudy
is advantageous (Fraenkel & Wallen, 2003, p. 345). 2003 is the most recent year included in
the data to allow for the completion of two years of course work upon data colleEbon
each student, preadmission data were collected from existing applicatiasreCdficial

transcript records were then examined for the students’ first two acageangcto identify
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students who experienced academic difficulty (course failure/renmmdiathdditionally,
initial (first attempt) Pass/Fail results on the Part | Licen8iagrd examination will also be
reviewed. “Dummy” coding will be utilized to analyze these data and to nrasttadent
anonymity. For each student, “0” will represent that the student did not experiece e
type of failure and “1” will represent that the student did experiencesdtdaa type of
failure. Once admission files were examined and compared to medical sahsotipt
records, student names were eliminated from the data permanently and cannot be
reconstructed. There is no link to individual students in the finalotatestatistical analysis.
Analysis

Predictive discriminant analysis (PDA) was then conducted using thstiSdti
Package for the Social Sciences (SPSS) to analyze any relationsiiede “If the
relationship between more than two variables is being investigated, mulBvstagstics are
used” (Gall et al., 2005, p. 224). "In recent years, DA has come into use as a method of
studying group differences on several variables simultaneously,” anddabéehes
particular study for prediction purposes (Pedhazur, 2007, p. 900). The data weredaioalyze
determine which, if any, traditional admissions criteria best predidgaiestudent
academic success and the correlation or predictive qualities among allistidegabeing
studied. Results may be utilized by the institution being studied for future plaaming
recruitment, as well as to serve as an example for other osteopathialnseldamnls
nationwide to develop independent, statistical self-examination.
Significance of the Study

Research in this area is significant because there are relativelydawevel studies

that have been conducted that examine relationships between admissionsaaqteria

12



student success (Mitchell, 1990). Each medical school pulls applicants from lotzd loca
within a geographic region, with similar cultural backgrounds and similar tolugk
experiences.
The Standards for Educational and Psychological Testind theProfessional
Guidelines for Admissions Officestate that those selection procedures and selection
criteria to the subsequent performance of an institution’s entrants. Suclchesiiar
likely increase the validity of admission decision making and the selection of
promising physician candidates. (Jones & Thomae-Forgues, 1984, p. 530)
Since the greatest number of students leave medical school during the ficstral gear,
primarily due to academic failure, understanding the prediction and careldt@ny,
between admissions criteria and academic success would be signifighet ifgstitution. “It
is important to know whether preadmission data predict adequately how well students wi
perform in the basic and clinical science programs” (Mitchell, 1990, p. 149). Under tha
directive, those concerned, who would have a vested interest in such research, would include
the individual medical institution, the medical education profession, and the practicing
medical environment.
This study will potentially impact future practices of medical edacas well.
While national organizations such as the American Association of Medicaigésl|
(AAMC) and the American Associate of Colleges of Osteopathic MediciA€ (V) may
view the issue of admissions criteria and student success being faced &gl satols
today as an “overall” priority, individual institutions are ultimately cleartp take matters
into their own hands and make research in this area a priority for them. The bgstishan

change that arises from the reality of those that need it the most bedawdhat level that

13



change has its most profound impact (Sarason, 1990). The medical education profession is
constantly dealing with change as it strives to be responsive to the increaselscal m
knowledge, scientific and technological advances, their students, facultyciphgsand

society as a whole. For this reason, individual medical schools should determihe whic
admission data are predictive of successful performance for their studewinama ity

cohorts.

Relevance to theory in this area is also significant. Blue, Gilbert, ElaiBastd
(2000) recommended school-specific validation studies to be conducted to provide more
detailed information about the predictive ability of the MCAT. However, Mit¢h&90)
determined that only 47% of North American medical schools analyze the valithigy of
academic, demographic, and other preadmissions data collected from theitsstuidine
data and conclusions drawn from this study indicate that the prevalent use of G7&all
Science GPA, and MCAT score are not the best indicators of student acaderess soew
theory and/or models will then need to be developed and researched to allow individual
medical schools to more accurately select their students. Whiledradiiidmissions
criteria may have the best success outcomes for some institutions, otbesuinjective,
non-cognitive variables may work better for others or in some sort of combination.
Applying discriminant analysis (DA) theory, specifically a predictitudyg, will allow the
medical education profession to utilize “tried and true” theory and statitgtalto better
admission practices.

Summary
Medical educators and administrators are continually faced with the nasfcer

selecting the “right” students based on the application data utilized duringrntiresan
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process and to choose individuals who are likely to become competent medical stadents, a
then physicians. As illustrated throughout theory and literature, a commomnemoeufor
admissions committees is to look for a high MCAT score and for consistently high
performance or gradually increasing academic average over the ocbursdergraduate
study in order to estimate subsequent academic performance (Spooner, 1990). McGaghie
(2000) concludes that:

schools pay lip-service to the importance of students’ character, motivatebatheer

personal qualities but continue to select students with high grades in s@ansesc

and high MCAT scores while admission officers and committees often confuse

selecting students with predicting their achievement in medical school. (p. 136)
Theory, literature, and past research also clearly illustrates thatsheried opinion and
continued debate as to the correlation and predictive value of traditional admissesizs
Because of the significant investment that individuals, institutions, andysasiatwhole
make in the selection of students for admission to medical schools, it is important for
individual institutions to be able to accurately identify factors and chaisdie of those
students who are most likely to be successful; to be able to identify those satfizb hevill
allow them to accurately predict which applicants fall into the “sut@ésstegory. This
study proposes to examine the current strategy utilized in selecting nmstdabathts and its
effectiveness in predicting academic success.
Reporting

The remaining portions of the dissertation consist of four chapters. Chapter 2
contains a detailed review of related literature including the use of pvedttors in

determining the likelihood of academic success of students in undergraduate, geaduate
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professional programs, and specifically, factors that are used to predacattemic
performance of students in medical school.

Chapter 3 outlines the research methodology for the study along with methods
that were used to collect and analyze the data. Discussion of the technique of using
discriminant analyses (DA) to generate distinction between variabledieators of validity
of predictor variables is also discussed.

Chapter 4 and Chapter 5 detail the results and conclusions of the study, respectively
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Chapter 2: Review of the Literature

To understand current medical school admission standards and practices, it is
important to be aware of the history behind them. The evolution of medical education,
curriculum and training, and admissions standards practiced has been influenced by thre
primary dynamics, and still continue to be: societal needs and expectations aictieengy
medical arena, the economics related to medical education, practice, andtthednea
industry, and the need for competency of medical school graduates (Osborne, 1998). Thes
forces intermingle with one another, often as competing elements, but dleggsat the
selection and admission to medical school.
History

By the end of the 1960'’s, the application process of American medical schools had
evolved into a somewhat standardized system. The returning Gls after Worldana the
ensuing Gl Bill of Rights exploded and overpopulated the American higher education system
and created a need to be more selective in the students that were admittEdud&imn
Testing Service was founded in 1947 and assumed standardized testing actithiges of
American Council on Education, the Carnegie Foundation for the Advancement of Teaching
and the College Entrance Examination Board (What is ETS, 2000). American colleges and
universities routinely utilized the ETS’s Scholastic Aptitude Test as adaedéntify
students qualified for admission. Subsequently, the American College Testimgn®Prog
(ACT) was founded in 1959 which developed both the ACT and SAT as standardized tests to

provide selectivity information about prospective students (History of ACT, 2002).
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Just as undergraduate institutions routinely made use of standardized bhetts t
predict students who were more likely to have good academic performanceigautila
professional schools followed suit. The Graduate Record Examination (GRE) adrachist
by the Education Testing Service was developed to forecast the acadeorimaece of
students enrolled in various graduate programs (What is ETS, 2000). The Graduate
Management Admissions Test (GMAT) was then developed and refined for busidess
managements programs along with other professional programs such as psycholog
veterinary medicine, and social work. And consequently, in the 1960s, the Association of
American Medical Colleges (AAMC) developed a standardized exam tladegsgned to
identify students who were most likely to succeed in medical school; the MEdilbadie
Admissions Test (MCAT) (Erdmann, 1984). The purpose of the MCAT was:

....to give the medical college an independent current common index for all of its

applicants. This index reflects certain established abilities and aptitlilegest is

not designed to serve as a single basis to differentiate those who will sutceed i

medical school from those who will fail. (Erdmann, 1984, p. 387)

However, at the Annual Conference on Research in Medical Education it waedepat

“one of the main purposes of the MCAT was to discriminate future performance of
applicants who might be considered marginal rather than to identify indivickelstib

perform at the top level” (Zeleznik, Veloski, Conly & Hojat, 1980, p. 257). “Neverthetess
appears that medical schools have utilized MCAT data in such a way that indivitieals w
have higher scores are more likely to be accepted for admission than individbhdtsweit
scores” (Zeleznik, Veloski, Conly & Hojat, 1980, p. 257). While both the intent and use of

this exam have changed over the years, the admission processes have remigined f
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standardized across American medical schools ever since. Criteria sousadlinclude
MCAT scores, overall and Science grade-point averages, letters of recalaton, and
personal interviews (Collins, 1995). While individual medical schools place vargmgints
on each component depending on their school’s philosophy, mission, or culture, primary
attention is still given to standardized test scores and past acaderaicantmt (Collins,
1995).

In the past, academic components or variables have shown the strongesistefati
to academic success in medical school. Still today in the admissions procesgpev#bok
for a high MCAT score in addition to consistently high performance or gradualbasiog
academic average over the course of undergraduate study in order to estrsadgeisnt
academic performance (Spooner, 1990). While medical colleges use past academic
performance and MCAT scores in differing avenues throughout the selectionspmwesf
the main uses across all medical institutions is to indicate possible futtmer@nce of
applicants and separate students who might be considered marginal from shadearts
more likely to perform at a high level (Collins, 1995).

Previous Research

Since the adoption of the SAT and ACT standardized exam tools, thousands of
studies and articles reporting on their validity and predictive ability has feblished.
Likewise, studies and resulting controversy have been published regarding gyedras
and in this focus, the MCAT. One study emerged in the early 1970s and served ast catal
to the system that many medical schools still utilize today in their aidmssigrocess:
“ranking.” Ranking is seen in the 1971 project titMdltivariate Predictors In Selecting

Medical Students which weighting of applicant credentials, some being quantitative and
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some qualitative, is outlined and studied (Best, Diekema, Fisher & Smith, 1971). The
researchers claim that ranking offers a reasonable approach to detgimnralative

strength of each applicant based on his credentials (Best et al., 1971, p. 42) e Bétaris
large number of medical school applicants, the even larger number of applicaiidegar

and the lack of effective communication among members of the selection camthite
admission process was becoming increasingly unpredictable. “It appleatrsdre of these
problems would be solved if, from his credentials, a single number could be computed for
each applicant that would realistically predict his performance in @mlextibool” (Best et al.,
1971, p. 43). Multiple regression techniques were applied in the study and results indicated
various predictors to be operative but at a rather low level of discriminatest éBal.,

1971). “Grade point average (often adjusted for type of college for instituseleaitivity
purposes), MCAT scores, and excessive age were found to be among the more useful
predictors” (Best et al., 1971, p. 49). Even with low levels of prediction, this studytedlica
the common desire of medical education to somehow rank and “predict” the success of
applicants. And studies and the practice of ranking continue through today.

Addressing the predictive value for performance in medical school of undergraduate
grades, the MCAT, information on the selectivity of the undergraduate institution, a
selected transcript data, Mitchell (1990) reported that “validity dataretiie substantial
value of traditional academic predictors of performance in medical school” (p. 148). Th
multiple correlations ranged from .24 to .66 with a median value of .49. “These dataeindicat
that GPA, MCAT, and selectivity information predict well students’ performamt¢he basic
sciences” (Mitchell, 1990, p. 151). The study also clearly suggested however, that

preadmission academic criteria should not be used alone in selecting appl®#merting
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this research, a study published in 2005 by MCAT replicated the criterion focutcbe&Ns
1990 study and followed two cohorts of students from entrance to medical school through
residency (Julian, 2005). Results were similar and indicated that “grades®egtipredicted
by a combination of MCAT scores and GPAs, with MCAT scores providing a substanti
increment over GPAs” (Julian, 2005, p. 910). One might question the validity or possible
conflict of interest however presented with a company conducting research astiipgbli
high correlation results between their own exam scores and medical studesssucc

In contradiction, Neufeld (1972) reports that “neither the score on the Medical
College Admission test (MCAT) nor the undergraduate grade-point average (GiPéiates
significantly with a student’s performance during his first year in oadichool” (p. 75).
This study involved only one class (year) of medical students at the Kans&o(ztye of
Osteopathic Medicine whereas the multivariate study and others involved twoeor mor
classes. This may be an indication that with larger, perhaps national numbenger a la
sample size, results show positive correlation as opposed to smaller, univassitystudies
that show varied or no correlation. Many studies have been reported concernée with t
predictive validity of the MCAT. Results have been mixed but, in general, low ¢mnsla
have been found between MCAT scores and performance in medical school during the firs
two years and very low correlations with performance during trendeevo years. (Zeleznik,
Veloski, Conly & Hojat, 1980, p. 257) In addition, a study published in 1992 found that
“The immediate implications of these results are an affirmation oteéiridings that “raw”
premedical GPA is not a particularly successful predictor of academiessuicc
distinguishing among students accepted to medical school” (Sarnacki, 1992, p. 168).

But again, medical schools are searching for data that are represcatatiuseful for them,
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outside of a national picture.

An alternative view on admission criteria predicting academic successuliaed in
a study by Sarnacki in 1992. He states that:

Repeated experiences with these variables have demonstrated such consistent

predictability (or lack of it) of medical school performance that individdatiasions

committees have been able to create a hierarchy of predictors, weigltipaeing

them into regression equations in order of their relative utility in predictingedesi

academic outcomes. (p. 163)
Both MCAT scores and premedical grade-point averages are the prifoaus/of
admission committees. However, a great deal of variation in correlation mag not
indicative of a lack of predictive value but rather due to individual variation in under¢ggadua
GPA. “A strong possibility exists that the observed variation is not a resultuafl a
individual differences in academic abilities, but may be due to some extenhto suc
extraneous factors as educational discrepancies in the undergraduatigonstand the
differing grading philosophies” (Sarnacki, 1992, p. 167). Viewing this relevant
consideration, admission committees must take into account and therefore *weight
premedical GPAs accordingly. Examining whether entering medicalrgtuileone medical
school differed in premedical GPA based on their undergraduate school and the extent to
which difference were replicated in medical school performance, Sadiac&vered that
there were statistically significant differences however, they did notncento be apparent
in future coursework or overall academic success (Sarnacki, 1992).

Delineating student academic success can be challenging whenimgvigavature

and research on this subject. While correlations may be found between underdgeituate
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MCAT scores, and success within the first two years of medical school, apcdabgcal and
important viewpoint would be examining these correlations to uncover “the probabaity of
student having academic problems that delay or impede his progress through scédiaia
(Jones & Thomae-Forgues, 1984, p. 527). In a massive study conducted by the Associate of
American Medical Colleges (AAMC), students were grouped into five cag=gy “(a)
graduated on time, (b) delayed graduation for academic reasons, (cdgiageation for
nonacademic reasons, (d) withdrawal/dismissal for academic reasons, and (e)
withdrawal/dismissal for non-academic reasons” (Jones & Thomae-Fpli@82s p. 527).
Contradicting the study conducted by MCAT, the research associates found that
Even at the very lowest levels of MCAT performance, approximately half of the
small numbers of students who were accepted were successful in graduating from
medical school on time. This appears to reflect the effectiveness of admissions
committees in identifying other factors that predict student success troaddi
MCAT scores. The graduation rate also argues against an absolute and rigid use of
MCAT scores in admissions decisions but for its use as contributing information to a
complete applicant profile. (Jones & Thomae-Forgues, 1984, p. 531)
These results seem to significantly oppose a commentary published by The NamdEng
Journal of Medicine (1984), based on the same data obtained in the AAMC study which
states “The two most important predictors of medical school performandeayates
earned in college (the grade-point average) and MCAT scores” (Erdmann, 1984, p. 386).
When grades for medical-school year 1 are used as criterion, the compositd®f MC
scores and the composite of all college grades (overall grade-pointgvarag

essentially identical in predictive value for 25 classes at 12 schools. Medical
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correlations are r = 0.41 for each. The same pattern of results are obtained when

grades for medical-school year 2 are the criterion (for 22 classes @tddlsy.

Medical correlations are r = 0.37. Finally, for all criteria, the comimnaif MCAT

and grade-point-average composites are better predictors than either individually.

(Erdmann, 1984, p. 386)

The author fails however to outline the correlation significance for themreadd refers to
data and bibliography that is available from the AAMC Division of Educational
Measurement and Research. Even with presumably the same data, a consenshe cannot
made between the research or authors.

In one of the very few studies conducted and published at an osteopathic medical
school, the West Virginia School of Osteopathic Medicine examined the relagiaishi
performance on the Comprehensive Osteopathic Medical Licensing Examinati
(COMLEX) Level 1 to academic performance during the first two yeanseafical school,
undergraduate GPA, and MCAT score (2000). This study is of interest due tot tinatfatc
was conducted in an osteopathic medical school and is similar in methodology and intent of
studying admissions criteria as predictors of academic success irsthedi years of
medical school. Researchers found that out of the admission criteria studied:

None of these correlations was statistically significant at the 0.@bdéer

Bonferroni's adjustment for number of correlations was applied. The highest

correlations were with the biological sciences and with overall undergra@dB#te

which both correlated 0.26 with performance on COMLEX-USA Level 1. (Baker,

Cope, Fish, Gorby & Foster, 2000, p. 157)

While this study was focused on finding correlation between admissiongacaner board
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scores, it found high correlation between biological sciences, otherwise kndwenfiastt

two years of medical school, and undergraduate GPA. Since this was not the preaarfy a
interest, the authors did not state whether or not the correlation was sitistgnificant,

but provides useful data and rationale for a future university-based study.

Data and Analytical Methods

Several methods for conducting a study as proposed in the research question are
evident in the literature. However, overall there have emerged four categoaieademic
predictors that are predominantly examined: undergraduate grade pointea{&r#g,
admission test scores (MCAT), quality or selectivity of the undergrachstitition attended
by the applicant, and other selected transcript information (Mitchell, 1990)GFAadata
typically consists of overall GPA and Science GPA (biology, chemistry, aygicsh The
Medical College Admission Test (MCAT) consists of scores in Biology Kedg4,
Chemistry Knowledge, Physics Knowledge, Science Problems, Skills AalfReading,
and Skills Analysis — Quantitative. Undergraduate institution is typieadighted by local
and/or commercially published rankings of institutional quality while othastrgpt data
analyzed could include such things as the number of repeated courses, incomplete, or
withdrawn courses.

Additionally, studies primarily utilize four broad categories of perforreatata
when assessing the value of academic data in prediction systems (IMitf886). The most
common category is grades in the first two years of medical school, ibesbiasces,
considering the cumulative GPA rather than individual course grades orati&sgyr The
last two years of medical school, the clinical sciences, are also exbagam using

cumulative GPA rather than individual clerkships or rotations. Scores on licensirdy Boa

25



exams is also a primary category along with the incidence of acad#éhaialty resulting in
either a delay in graduation, withdrawal, or dismissal from the medical progra
Finally, there also tends to be four analytical methods that are predomun#izéd
in local- and national- level validity studies in medical admissions procesgelédN|
1990). The majority are correlational, whether it be simple “pairs” cowelar a more
detailed analysis. “Most use regression-based technology to present @ansarenious
picture of predictor-criterion relationships; some use simultaneous and othetepusses
multiple regression methods” (Mitchell, 1990, p. 150). Discriminate function anaysis
used to predict group membership while structural equation modeling is used to define broad
constructs (Mitchell, 1990).
Significance to Practice and Research
Medical educators and administrators are continually faced with the concern of
selecting the “right” students based on the application data used during pooclessse
individuals who are likely to become competent medical students, and then physicians.
To be sure, the admission process for most medical schools has been sufficiently
refined to select the good “basic science” student who will survive theutliffic
biological science curriculum o most medical schools. However, the academid r
of most premedical students is replete with tangible evidehtteeir scientific ability.
(Rhoads, Gallemore, Gianturco & Osterhout, 1974, p. 1119)
While medical schools across the country are experiencing an overaledachpplications
for first year slots, the pool of qualified students is still relatively [§geMC, 2001).
Continually faced with the situation of selecting a few from the many, adms

committees must be able to focus on reliable and definite data in order to mbkstthe
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decisions (Collins, 1995).

It would be considered valuable for medical education administrators, facuty, a
admissions professionals to know those variables that help predict or showoaskiat
between which students in medical school are likely to experience academgssarcce
failure. A matriculating class in medical school that loses students dheriigst or second
year not only represents a loss of revenue for the institution but also afee@tsat number
of graduating students into the physician workforce as well as institutioaatieéness and
accountability measures (Spooner, 1990). Since the greatest number of students leave
medical school during the first or second year, primarily due to acadeture fai
understanding the correlation, if any, between admissions criteria arehacadiccess
would be significant for the institution (AAMC, 2001). “Itis important to know whether
preadmission data predict adequately how well students will perform in the bdsikracal
science programs” (Mitchell, 1990, p. 149).

Additionally, a “change” factor needs to be recognized along with examinattoe of
admissions process. Research on change theory recognizes that change @amn occur
numerous levels simultaneously or in concert (Fullan, 1994; Hall, 2002). Changes in
curriculum and admission policies at any academic institution, including mediuabls, are
by nature slow, labored, and tedious.

Alterations in present medical education policies are mandated by changes in the

economics and organization of medical care, information overload in the preclinical

sciences, and attitudinal and demographic changes in applicants to medical school.

The precipitating changes are from forces external to the academizahusditer,

probably fortunately so, because it is very difficult to affect change iohtiéshed
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turf of a faculty. (Spooner, 1990, p. 183)

The research is also clear on the need for change to be just as much a local
phenomenon as it is a global one (Sarason, 1990). While national organizations such as the
American Association of Medical Colleges (AAMC) or the American Asgan of
Colleges of Osteopathic Medicine (AACOM) may not view the issue ofssilomis criteria
and student success being faced by medical schools today as critical, duatiwihe
medical schools made this type of research a priority, it can in turn affdtaheducation
and admissions processes as a whole system. The old adage is true about thegieest chan
being change that arises from the reality of those that need it, becisustetitat level that
change has its most profound impact (Sarason, 1990). “Change theory is corsmtetitea
effectiveness of change when it is based on the local reality of those neebddenghanged”
(McNeal & Christy, 2001, p. 8). Medical education is constantly dealing with etesg
strives to be responsive to the increases in medical knowledge, scientific andagiciahol
advances, their students, faculty, physicians, and society as a whole. Acadhtine
literature indicates that to make this or any paradigm shift in admission,pukciycal
schools must think about all the elements of admission and their interrelationsivigsdg,
Elam, & Wagoner, 2001, p. 1207). The “unknown” factors of change- or a lack of
understanding of its course- can lead organizations to take a “wait and see’astdnc
respond only to serious crises as they emerge (Ellsworth, 2000).

Research in this area is significant because there are relatmwelyci-level studies
that have been conducted that examine relationships between admissionsaadtstisdent
success (Mitchell, 1990). Each medical school pulls applicants from locald ed#n a

geographic region, with similar cultural backgrounds and similar educatignediexces.
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TheStandards for Educational and Psychological Testind theProfessional
Guidelines for Admissions Officestate that those concerned with admission should
demonstrate the relevance of selection procedures and selection aritbea t
subsequent performance of an institution’s entrants. Such research will likely
increase the validity of admission decision making and the selection of prgmisi
physician candidates. (Jones, 1984, p. 530).
Medical education research professionals are beginning to recognizeptiveaimee of
conducting validity studies at their own institutions. Mitchell (1987) statesdiitgrences
in applicant pools and curricular emphasis are likely to underlie predictieeetites among
schools” (p. 879). And Erdmann (1984), addressing the use of MCAT in medical school
admissions decisions wrote:
...it is important to remember that admission involves a single person at a single
school. Thus the ...relations (between MCAT scores and performance) need to be
confirmed at the local level, with local criteria. It is also true theitdeores sample
performance on a single occasion, when it is subject to all the unknown factors
inhibiting performance at that time. However, it is also the only directly cabiea
measure o performance for all applicants that uses a common scale of measure
is based on evaluation of the same content, and is evaluated according to the same
standards or norms. (p. 387)
Under these multiple directives, those concerned and who would have a vested
interest in such research would include the individual medical institution, the inedica
education profession, and the practicing medical environment. Current pranides t

reinforce current literature that states "...it appears that medimblschave utilized MCAT
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data in such a way that individuals who have higher scores are more likely to peadoe
admission than individuals with lower scores" (Zeleznik, Veloski, Conly & Hojat, 1980, p.
257). Trends in medical education research and literature are affirmingpttipex nature
of admissions decision-making and reflect a desire to examine ways of iempiegthe...
panel’s recommendation that committees ‘consider all of the qualities thattdreze each
candidate and make selection decisions on the basis of the full spectrum of theialdotenti
a career in medicine” (Mitchell, 1987, p. 878).
Summary

As illustrated throughout the literature, a common occurrence for admissions
committees is to look for a high MCAT score and for consistently high perfoemmanc
gradually increasing academic average over the course of undergrstddgten order to
estimate subsequent academic performance (Spooner, 1990). McGaghie (1990) concludes
that:

schools pay lip-service to the importance of students’ character, motivateatteer

personal qualities but continue to select students with high grades in s@ansesc

and high MCAT scores while admission officers and committees often confuse

selecting students with predicting their achievement in medical school. (p. 136)
Literature and research also clearly illustrates that there sdvapinion and continued
debate as to the correlation and predictive value of traditional admissi@enscritvhile
future qualitative research would certainly prove useful in examining contigpiatctors to
student academic success or failure and possibly provide some type of measfwem
subjective criteria, a local, institutional, quantitative study would providewprelry data on

the ways in which GPA and standardized testing scores (MCAT) are correlstedént
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academic success in medical school to begin with. Both are warranted tfy identhost
accurate and effective process for choosing the best possible studennépphcaprovide

the best outcomes.
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Chapter 3: Methodology

The model and practice of using statistical analysis to determine tifialplstuse of
certain admission criteria to predict academic performance in medizadlshas been
described in the previous chapter. This study used many of the same prediatievari
detailed in the literature review however on a local level at one acadeiitidtions rather
than broadly in a national study. Data from nine years of medical classexutatihrg at the
medical school were included in the research. This chapter details how thegestisient
data/databases were used and analyzed by using the Statistical Packag&obcial
Sciences (SPSS) and predictive discriminant analysis (PDA) to idangifyelationship or
predictive value.
Research Design

The overall design for the study was quantitative in nature. Discriminansenaly
(DA) research methods were chosen for use in this study since this mephioagisly used
in studying group differences on several variables simultaneously and in jpreditts
used in analyzing the outcome when the outcome is influenced by other variablesdhat ha
relationship to the criterion variable. DA was developed by Fisher (1936) fof\etass
objects into one of two clearly defined groups (p. 900). Using discriminant analygis (D
statistics theory as the analytical lens in this study, data will ected for the participants
once upon matriculation into medical school and, then collected again, after thaut gear
of coursework, allowing for implications between the two sets to be made.

Relatively few local-level studies have been conducted that examinernstébs
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between admissions criteria and student success (Mitchell, 1990). Each nadahoapsills
applicants from area locales within a geographic region, with similaral backgrounds
and similar educational experiences. Blue, Gilbert, Elam and Basco (2000)recded
school-specific validation studies to be conducted to provide more detailed intormabtut
the predictive ability of the MCAT. However, Mitchell (1990) determined that A% of
North American medical schools analyze the validity of the acadenmmgtaphic, and
other preadmissions data collected from their students. If the data and conclusions dr
from this study indicate that the prevalent use of overall GPA, Science GPA,GAd M
score are not the best indicators of student academic success, new theomaddiemwill
then need to be developed and researched to allow individual medical schools to more
accurately select their students. The best change is changedésaffiamn the reality of
those that need it the most because it is at that level that change has its rmastgropact
(Sarason, 1990). For all of these rationales, individual medical schools should metermi
which admission data are predictive of successful performance for tidenstand
community cohorts.
Sample

The sample was drawn from a population of approximately 2500 students who have
matriculated at this state-supported medical school, Oklahoma State UniGensier for
Health Sciences, College of Osteopathic Medicine, since its first class in 1Big2study
included data gathered from 789 students who matriculated at this medical sochod995
through 2003. The sample contained approximately 32 percent of the total number of
medical students who have matriculated at this institution. Since this stubigasemic

performance in the first two years of medical school as the criteriaabigrthe students
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included in the study were from the last nine matriculating classes for wadarmance
data through year two of the curriculum were available and had begun being docimente

It is important that the sample size in discriminant analysis fit withistttestical
assumptions. There must be at least two cases for each category of titedeped the
maximum number of independents is sample size minus 2 — as a rule of thumb, the smallest
sample size should be at least 20 for a few (4 or 5) predictors (Poulsen & French, 2008).
While this low sample size may work, it is not encouraged, and it is recommendedrinat the
be at least 4 or 5 times as many cases as independent variables (Poulsech&Z008).
Since three independent or predictor variables are investigated in thisasgatygple size of
789 is more than adequate and fits within the statistical assumptions of disctiemagysis.
Instrumentation/Materials

The data used in this study included preadmission data that were collected by the
college as part of the students’ medical school application. These dataowseel in the
Office of Student Affairs and Admission and corresponding file rooms, up to theofear
digitizing records for space issues. First-attempt pass/fail scoremtoinoPthe
Comprehensive Osteopathic Medical Licensing Examination (COMLEX) alsceused.
These scores were recorded and housed in the Office of Student Affairs and &vlinski
corresponding student files as well. And finally, academic difficulty &mur
failure/remediation/dismissal/repeat) was documented by examirfioiglafranscript
records for the students’ first two academic years to identify stigdrd experienced any
type of academic difficulty. Official transcript records were providechkyQffice of
Students Affairs and Admissions.

While a number of descriptive and non-cognitive factors were also collectad by
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college as part of the students’ medical school application including lettexference from
practicing physicians, volunteer work within the medical community, and persteraiew
scores, these factors were not considered in this study. Non-cognitive faetoypically
viewed and treated as subjective data, as a positive addition to past acadEmiapee
and standardized testing scores. According to both the American Associatioltege€ of
Osteopathic Medicine (2007) and the Association of American Medical Co([2g@%), all
of this admission information, primarily past academic performance and stemeditesting
scores, is relevant and traditional data which are used in the decision-makegsgpthe
admissions committee to typically indicate which students are more likslycteed or
“make-it” through the arduous medical school curriculum. “Admission committe&saor
areas in which concrete and precise predictions of persons who will be the noeissulc
students of medicine might be made” (Neufeld, 1972, p. 175). According to Hall and Bailey
(1992):
Assessments of applicants to medical schools that use criteria that canvbeshe
valid predictors of performance in medical school and/or subsequent success in a
medical career are consequential both to schools and to applicants. Applicants have a
compelling interest in an assessment process that provides fair and equitable
consideration; for a school, finding those candidates best suited to its prograah is vit
(p. 121)
For these reasons, the independent variables of interest and specificatidsiele
examination in this study were: MCAT score, overall undergradbBi®, and Science GPA.
Since it would prove beneficial to be able to identify potentially at-risk stagwior to their

admission and matriculation into medical school, it was important to utilize mpéces
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traditional criteria that would also be readily available from the studappdications. In
addition, these variables are quantifiable characteristics and do not Eeseal
interpretation. The non-cognitive (subjective) information compiled throughout the
application process from several different individuals do require such intgrpnesnd
would be difficult to acquire, quantify, and standardize as a routine part of theseh®is
application.

The Medical College Aptitude Test (MCAT) is a standardized, multipbéceh
examination. The test assesses generalized areas of problem solvoal,teiitking, and
writing skills as well as knowledge of science concepts and principlegpiste to the
study of medicine. Subject exams are divided in to four sections:

» Biological Sciences: 77 question in Biology & Organic Chemistry — 100 minutes
= Physical Sciences: 77 questions in Physics & Inorganic Chemistry —ithQtem
= Verbal Reasoning: 65 questions — 85 minutes
=  Writing: 2 essays — 60 minutes (What is MCAT?, 2008).
Four scores are reported for the MCAT exam. Scores range from 1 (lowest) tghEsihi
for Physical Sciences, Verbal Reasoning, and Biological Sciences. Timeg\8ample is
reported on a scale from J (lowest) to T (highest) (MCAT Basics, 2008). The three
numerical scores are then averaged for an average MCAT score used leglited sthool,
plus the alphabetical Writing score. Nationally, the average subject scoties MCAT's
are:
= Verbal Reasoning: 9.5
= Physical Sciences: 9.9

= Biological Sciences: 10.2 (Whatis MCAT?, 2008).
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All but one of the U.S. medical schools require applicants to submit MCAT scores while
applying for admission (AAMC, 2001).

Overall undergraduate GPA is traditionally calculated by dividing thedotaunt of
grade points earned during all undergraduate study by the total amount of creglit hour
attempted. Grade point average may range from 0.0 to a 4.0. Science GPA itechicula
the same way however includes only those courses taken, either by choice oppart of
medicine curriculum requirements, in the following subjects:

= Biology

= Physics

= General / Organic Chemistry
= Biochemistry

= Human Anatomy
= Microbiology

= Histology

= Embryology

= Immunology

= Physiology

= Genetics

One dependent (criterion) variable was studied: academic success. tbei@ature
of the study and having dichotomous variables, academic success/acadenactfel
criterion was used to sort students into two groups, revealing group variancenmicad
success was defined in two ways, the first being course failure withimn efttie first two

years of the medical school curricula. Course failure consisted of refoedifs course,
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dismissal from the medical program, or the student repeating eithefirstenr second year.

The evaluation standard for all College courses will be an alpha/numestainsyThe
numerical system ranges from 0 to 100%, with 70% as the lowest passing graidele A
of 65%-69% is defined as a marginal (“D”) grade and requires remediation. A grade o
less than 65% is defined as an unsatisfactory (“U”) grade and requires t@mnedia

All students will be required to perform remedial work in all courses in whigh the

earned “D” or “U” grades, and all “I" grades must be replaced. No student may
graduate from OSU-COM with a “D”, “U”, or “I” grade. The College resertre
right to require that a student remediate a course or repeat an acaeanaeegn
though a passing grade may have been earned. This decision may be made when it is
in the best interest of a student to repeat an educational experience because ther
evidence of insufficient overall progress in the academic program.
MSI and MSII students may attempt remediation in no more than three (3) courses
total and in no more than two (2) courses in an academic year. MSI and MSII
students who earn more than three “D” or “U” grades in total, or more than two “D
or “U” courses in an academic year, or are unsuccessful in remediadigoa“U”
grade will not be allowed to continue their original program of study. The Committee
will recommend to the Chief Academic Officer one of the following:

1. Repeat the year.

2. Dismissal from the College (OSU-CHS Academic Standards Handbook,

2008).

The second way in which academic success was defined was througtidimgita

pass/fail scores on Part | of the Comprehensive Osteopathic Medicalihgc&xsamination
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(COMLEX).

A student may not be promoted to the third year of study without passing the
COMLEX Level 1. Customarily, the results are not available until thedfrAugust,
therefore, second year students will be conditionally promoted to the thirdtytear
conclusion of the second year. Upon receipt of a COMLEX Level 1 passing grade,
the conditional promotion will be replaced by a nonconditional promotion. Should a
failing grade be received, the student will discontinue all clinical ortatand return

to the campus for intensive remediation in preparation for the October reexaminati
A second failure of COMLEX Level 1 will result in the student repeating thensec
semester of the second year of study and retaking COMLEX Level 1 in Juned A thi
failure of COMLEX Level 1 will result in the student being referred to thad&mic
Standards Committee for disposition and/or dismissal from the College (OSU-CHS

Academic Standards Handbook, 2008).

Research Questions

The first two years of the medical school curriculum, characterized drysat

classroom instruction, study, and examinations used as performance assesamsdiirst

be successfully completed before students can move on to their clinical portiaimioftr

and finish the program. While it can be argued that it is important for caringassionate,

and technically competent physicians to possess certain noncognitive estiast

(McGaghie, 2000), it is nevertheless true that the majority of medical satwtisue to rely

most heavily on cognitive factors as the basis of admissions decisions (Mit6B&). To

help admissions committees establish criteria that will more aetyirdéntify and select

students who will be successful in the medical curriculum, this study is desigmesiver a
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the following research questions:

1. What is the relationship between traditional medical school admissionsacriteri

(predictor variables) and student academic success (criterion vitiable
2. Do traditional admissions criteria accurately predict student acadimiess in
first- and second- year osteopathic medical students?

Factors (predictor variables) examined will include overall GPA, SciéR&e and MCAT
score. Academic success or failure (criterion variable) will be defiaddiling or repeating
a course, dismissal or repeat, and/or failure on Part | Board examinaitisingt{&mpt)
during the first two years of medical school.
Data Collection

Data were collected from the records of the 789 students who matricul&&t)at
Center for Health Sciences, College of Osteopathic Medicine from 1995 through 2003.
Admissions data from the students’ applications (including MCAT score, overall
undergraduate GPA, and Science GPA) were entered into an Excel sprebygsheddffice
of Student Affairs’ Graduate Admissions Officer. Next, for each studesitafitempt
(passlfail) scores on the Part | COMLEX exam were entered albhglecumentation of
any evidence of academic difficulty within their first two years (sedailure/remediation/
dismissal/repeat). The Director of Admissions and Registrar reviewespnbadsheets for
accuracy and performed periodic random checks for accuracy using @ta@ddmic
documents from the Office of the Registrar. Coding took place prior to the Excelsgataba
being imported into the SPSS program for analysis. MCAT score, overall undetgradu
GPA, and Science GPA were all coded and academic difficulty was cod@dfasrio

incidences and “1” for one or more incidences. Tables 3.1 and 3.2 represent the coding
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scheme:

Table 3.1 Coding System for Independent Variables

Variable 1 MCAT Score

Variable 2 Overall Undergraduate GPA
Variable 3 Science GPA

Table 3.2 Coding System for Dependent Variable: Academic Success

ACADEMIC SUCCESS

NO Academic Difficulty 0

1 or More Academic Difficulty 1

Eleven errors were noted, yielding an accuracy rate of 99.9 percent. Fiva slatdesets
were eliminated due to missing or incomplete information. The data in the Excel
spreadsheets was then imported into the SPSS software system for akglpsisdix B
shows an excerpt (one matriculating class) from the Excel student spedatish&as used.
Appendix C represents the student database after coding was complete in SPSS.
Confidentiality

All student information housed in the Office of Student Affairs and Admissions is
confidential. Confidentiality was maintained throughout this study by hiding the dat
columns that contain names, social security numbers, student ID numbers, or any other
personal information by which individual students could be identified. The proposal was
submitted to the Oklahoma State University Institutional Review Board (ItBpproval

and exemption from rules governing the use of human subjects. Since no human subjects
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were used and only archival data from admissions and students records was included in the
study, the IRB approved the proposal and granted it exempt status. The approvedrform f
the IRB is appended as Appendix A. Approval for the study and collection of dataswas al
granted by the OSU-CHS Vice President for Academic Affairs and Seniociass Dean.
The granted approval from OSU-CHS is appended as Appendix D.
Bias

According to Gall, Gall, and Borg (2005), bias is the term used to describe deviation
of the average value of the statistic from the value in the population (2005). dixisay
when the sample studied is not truly representative of the population from whicimible sa
was selected (Gall, Gall & Borg, 2005). Such bias is seen in studies that aelvesssalicits
volunteers to participate rather than randomly selecting them. A rsesirown opinions
and perspectives may prevent information from being objectively gathered andeieie iqur
exclude data that are not similar with their own theories or expectations.

Sample bias was not a factor in this study as all of the students in the 9 classes unde
investigation were included. (Students with missing or incomplete data xedueled from
the study). The data collection was not subjective since the data utilized veadicited by
the researcher but rather already existed as archival data andeoeddor this specific
purpose.
Data Analysis

To answer Research Question #1 - What is the relationship between traditional
medical school admissions criteria (predictor variables) and studelgraicasuccess
(criterion variable)? — Discriminant analysis was performed to datermiich independent

variables (MCAT score, overall undergraduate grade point average, and Sgaae@oint
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average) or group of variables discriminate between two or more groupsqentariable:
academic success, defined as failure of a course, repeating a coygag dismissal, or
first-attempt failure on Part | of the COMLEX Licensing Exam).

To answer Research Question #2 - Do traditional admissions criteria aljcurat
predict student academic success in first- and second- year osteoptiual students? —
the results from Research Question #1 were analyzed to determine whetbatection of
traditional admission criteria used to select medical students had actyoeffgtudent
academic success.

Discriminant analysis was conducted using the Statistical Packatipe fSocial
Sciences (SPSS) to determine whether groups differ with regard to theesatialer study
and then to determine whether or not those variables could reliably predict group
membership. Discriminant analysis was chosen since the purpose of the study is to
determine whether or not individual variables, or as a collection together, cstidninate
between two groups. A multivariate F test was performed on the model to detevi@ther
it was statistically significant as a whole and then continued to see which wdriables
have significantly different means across the groups. The variablesundmgether to
determine whether as a collection (traditional admissions criteriajatiables contributed
to the prediction of group membership, as well as individual contribution of each variable
and their value in the prediction of group membership.

Means and descriptive statistics were examined for significance arslBdest of
Equality of Covariance Matrices was investigated to evaluate confomrtitg tassumption
of homogeneity of group variances. Referencing StatSoft (2008), if the data do not differ

significantly from multivariate normal, the analysis can proceed. Thedésainificance
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for all analysis was set at 0.05. Canonical discriminant functions were algpeghal
including Eigenvalue, Wilks’ Lambda, as well as classification tesul
Validity

Gall et al. (2005) define validity as the degree to which the findings inacbse
study can be generalized to the population from which the sample was selectedstiltse
of this study may be generalized to future admissions policies and proceduissendeand
entering students at OSU Center for Health Sciences, College of Ostedpaticine.
However, since medical schools have unique applicant populations and communities that
they serve, as well as distinct missions, the results of this study may gendralizable to
other medical schools. It may instead serve as a catalyst for insistad conduct their own
unique studies.
Summary

Of the 794 students who matriculated at OSU Center for Health SciencegyeQll
Osteopathic Medicine between 1995 and 2003, 789 were included in this study. The
remainder were excluded due to missing or incomplete data. The data spreadsheet
containing student information was modified, removing all student names and other
identifiers, thereby eliminating the risk of individual student identifosaind preserving
confidentiality. Independent variables of MCAT score, overall undergraduate dBBA
Science GPA were coded into the database. Evidence indicating an acdiffeuity
(course failure/remediation, dismissal, or repeat) or failure to paskd®d@he COMLEX
licensing exam on the first attempt was also coded.

Discriminant analysis (DA) research methods were chosen for use ituthysssice

this method is primarily used in studying group differences on several variable
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simultaneously and in prediction; outcome influenced by other variables that have a
relationship to the criterion. The studies detailed in the Literature Rexsegvvarying
multiple regression and/or statistical prediction analysis to iderdifyionships and
correlation of the predictor variables examined. Data were tested to imhetdrtogether as
a group or individually, any of their parameters could accurately predict amdydstudents

who would experience academic difficulty within their first two years adioa school.
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Chapter 4: Findings

This chapter presents the results of the analysis of the student dataleaseiegn
Admissions Criteria as Predictors of Academic Success in First- and Second- Year
Osteopathic Medical Studerdad represents information regarding the parameter
characteristics as well as results of the discriminant analybis.réBearch was conducted at
Oklahoma State University Center for Health Sciences, College of Ostmoll&dicine
with data from nine (9) years of matriculating medical student clags®s1©95 through
2003. The research questions guiding this study were:

1. What is the relationship between traditional medical school admissionsacriteri
and student academic success (criterion variable)?

2. Do traditional admissions criteria accurately predict student acadeirgess in
first- and second- year osteopathic medical students? Factors examindddncl
overall GPA, Science GPA, and MCAT score.

The study defined academic difficulty as having met one or more ofltbifty criteria:
course failure in either the first or second year of medical school, repeatourse during
the first or second year of medical school, failure on the first attempt ofQMLEX Part 1
Licensing Examination, or academic dismissal. A database of 788 students dvlas use
generate descriptive statistics of the study group and to perform dismninainalysis to test
two research questions in the prediction of students who would experience academic
difficulty.

The first portion of the chapter presents and analyzes descriptive statestied
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from the database. The remainder of the chapter addresses the results ofithmalig
analysis.
Descriptive Statistics

After the data were entered into SPSS, descriptive statistics uvete éxamine the
characteristics of the data. The sample population included 794 students of which six
students were eliminated due to incomplete data making this sample size N$788.788
students included in the study, 121 or 15 percent of the total group met the definition of

academic difficulty. Table 4.1 and Figure 1 represent the distribution of thoents.

Table 4.1. Distribution of Students by Category of Academic Difficulty

DEFINITION STUDENTS PERCENT (%)
N=788

Failed single course 42 35%
Repeat academic year 16 13%
Fail Part | first attempt 14 12%
Fail multiple courses/Dismis 8 7%
Fail multiple courses/ Withdray 15 12%
Fail boards (x3) / Dismiss 1 1%
Fail boards (x3) / Withdraw 1 1%
Repeat year / Fail boards 2 2%
Fail course and boards 22 18%

Definition = criteria for academic difficulty
Percent = percent of students who encountered academic difficulty by category
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Figure 1 Simple distribution of academic difficulty

O Coursework (67%)
B Boards (13%)
OCoursework & Boards (20%)

Broken down, the largest category for students who experienced acadeitudtylifias
failure of a single course at 35 percent, followed by failure of a course andisBadl 8
percent, repeating an academic year at 13 percent, and failure of Bartls Bn the first
attempt at 12 percent. Of the 788 students in the study, 763 students (97 percent) continued
on into their third year of medical school while 25 students (3 percent) withdrearer w
dismissed from the institution.

MCAT scores, overall undergraduate GPA, and Science GPA are the most common
criteria used when attempting to predict medical school performance, aseeaddbrough
the prior Literature Review. The overall mean of the total 788 students’ MCA@ssaais
8.4357 while the overall mean of the undergraduate GPAs and Sciences GPAs were 3.4776
and 3.3921 respectively. The means are shown in Table 4.2 and illustrated in Figure 2.

Table 4.2. Total Mean MCAT Scores, Overall Undergraduate GPA and Science GPA

MCAT OVERALL GPA SCIENCE GPA

8.4357 3.4776 3.3921
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Figure 2 Total standardized admission criteria scores

10

OMCAT
B Overall GPA
O Science GPA

8.4357 3.4776 3.3921

The two groups of students (academic success / academic failure) didhdiffeup
statistics. The students who did experience some type of academic failure fadichoean
scores of MCAT 8.2250, overall undergraduate GPA 3.3634, and Science GPA 3.2345 while
the student who did not experience academic difficulty had overall mean scores @f MCA
8.4743, overall undergraduate GPA 3.4985, and Science GPA 3.4210. The group of students
not experiencing academic difficulty did display higher overall means. Fordne, both
groups of students, and all students totaled, demonstrated higher overall GPAlhstores
either of the other two criteria. Both Table 4.3 and Figure 3 display the means o the tw
academically different groups.

Table 4.3. Group Mean MCAT Scores, Overall Undergraduate GPA and Science GPA

MCAT OVERALL GPA SCIENCE GPA
GROUP 0-SUCCESS 8.4743 3.4985 3.4210
GROUP 1-FAILURE 8.2250 3.2345 3.3634
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Figure 3 Group standardized admission criteria scores

54 OMCAT
44 B Overall GPA
347 OScience GPA

Group 0: Group 1:
Success Failure

Table 4.4 summarizes the distribution of MCAT scores along with the number of
students in each category who experienced academic difficulty.

Table 4.4. MCAT Scores and Academic Difficulty

MCAT STUDENTS % OF TOTAL ACADEMIC % OF GROUP
N=788 DIFFICULTY
5.0-5.9 2 0.003 2 1.00
6.0-6.9 34 0.04 7 0.21
7.0-7.9 183 0.23 27 0.15
8.0-8.9 306 0.39 57 0.19
9.0-9.9 193 0.24 17 0.09
10.0 -10.9 55 0.07 10 0.18
11.0-11.9 11 0.01 1 0.09
12.0-13.0 4 0.01 0 0.00
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This table shows that the majority of the students in the study (306) had an avexage M
score of between 8.0 and 9.0 and 19 percent of those students experienced some type of
academic difficulty. Also of interest, students who scored lower than avei@gd Bcores,
between 6.0 and 7.0, experienced the highest level of academic difficulty at 21 percent
however, students who scored higher than average MCAT scores, between 10.0 and 11.0,
also encountered academic difficulty at 18 percent. The two students with theNt@A&Et
scores, between 5.0 and 6.0, both experienced academic difficulty while the four tog scori
students with scores between 12.0 and 13.0 had no academic difficulty.

Overall undergraduate GPAs divided into intervals outlining the number of students
in each category who experienced academic difficulty are shown in Table 4.5.

Table 4.5. Overall Undergraduate GPA and Academic Difficulty

OVERALL STUDENTS % OF TOTAL ACADEMIC % OF GROUP
GPA N=788 DIFFICULTY

25-2.79 8 0.01 3 0.38
2.8-3.09 81 0.10 21 0.26
3.1-3.39 228 0.29 41 0.18
3.4 -3.69 274 0.35 42 0.15
3.7-3.99 177 0.22 14 0.08
4.0 20 0.03 0 0.00

Over 85 percent of the students studied had overall undergraduate GPAs between 3.1 and
3.99. On average, about 14 percent of those students experienced academic difficulty while

students who had lower overall undergraduate GPAs, between 2.5 and 3.09, encountered a 27
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percent incidence of academic difficulty. The group of students with the higtezati ov
GPAs at 4.0 had no occurrences of academic difficulty.

Science GPAs divided into intervals with details of the number of students in each
category who experienced academic difficulty and corresponding perceatagghown in
Table 4.6.

Table 4.6. Science GPA and Academic Difficulty

SCIENCE GPA STUDENTS | % OF TOTAL ACADEMIC % OF GROUP
N=788 DIFFICUTLY

21-2.49 5 0.01 3 0.60
2.5-2.89 52 0.07 16 0.31
2.9-3.29 248 0.31 a7 0.19
3.3-3.69 308 0.39 42 0.14
3.7-3.99 145 0.18 12 0.08
4.0 31 0.04 1 0.03

The two largest student groups had a Science GPA between 2.9 and 3.69 and 16 percent of
the students in those groups experienced academic difficulty. However, theotys gith
the lowest Science GPAs, between 2.1 and 2.89, encountered the most academiyg difficul
all groups combined at 33 percent.
Finally, tests of equality of group means were produced and each criteimvie/a

was found to be statistically significant&.05. Significance levels are shown in Table 4.7.
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Table 4.7. Significance for Tests of Equality of Group Means

SIGNIFICANCE (.<.05)

MCAT .015
SCIENCE GPA .000
OVERALL GPA .000

Summary of Descriptive Statistics

Within the descriptive statistics produced in this study, overall undergraduate GPA
and Science GPA seemed to best indicate students who would most likely experience
academic difficulty within their first two years of medical school. Tveer the GPA, the
higher percentage of students encountered at least one factor of failure. MCAT scor
however did not seem to correlate as well. Students who achieved higher averaganscores
the MCAT were still experiencing academic difficulty. And as a contbadmissions
criteria group, there were students with lower GPAs and higher MCAT semisice versa,
that had occurrences of academic difficulty.
Discriminant Analysis

A two-group discriminant function analysis was conducted to address thechesear
guestions regarding admissions criteria predicting academic sucdagsreras outlined in
this study. One discriminant function is the maximum to be derived from a two-grsigp de
(g-1 = 1df). The first analysis was for Box’s M Test of Equality of Covariancérives,
which investigates conformity to the assumption of homogeneity of group variances. Shown
in Table 4.8, the result is not significant (Boks= 10.139,p = .123), which indicates that

the dependent variable covariance matrices are equal across the |ldvelsmidépendent
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variables. Table 4.8 illustrates these results. This observed homogeneitylity efiua

covariance matrices does not pose a violation, allowing the discriminant funcdilysia to

proceed and for Wilks’ Lambda to assess the multivariate effects.

Table 4.8. Box’s M Test Results

Box's M 10.139

F Approx. 1.674
Dfl 6
Df2 264954.493
Sig. 123

Tests null hypothesis of equal population covariance matrices.

The next measure of the function’s ability to discriminate among groups is the
canonical correlation, which measures the association between the indiuittttadri and
the set of variables predicted to define group membership. Squaring the canonical
correlation identifies the proportion of the variance in each discriminant funsjteireed
by the groups. This measurement is also the same as the multiple correlatioegitession
analysis. Four percent of the variance in function is explained by group membérkhi
Eigenvalue is a measure of the variance existing in the discriminatilaples. The analysis
indicates this measure in terms of a relative percentage; the importansagle function
compared to the total discrimination which exists among the variables. 4.4 pBfcent (
0.04) of the between group variability is accounted for by the discriminant functamala
amount. The practical significance of this analysis however, must be examited fur
through actual classification results using this small, but statigtsigtificant, relation to

predict academic success or failure. Table 4.9 illustrates these results.
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Table 4.9. Canonical Correlation and Eigenvalue

FUNCTION EIGENVALUE % OF CUMULATIVE % | CANONICAL
VARIANCE CORRELATION
1 .044(a) 100.0 100.0 .206
a First 1 canonical discriminant functions were used in the analysis.

Since the value for Box’s M was significant at 10.139,.123, indicating that the
dependent variable covariance matrices are equal across the levelmdépgendent
variables, this allows the discriminant function analysis to be assessedkisy Mfmbda and
Chi-square for multivariate effects. The results reveal a Chi-squareofé84€100 which is
in fact significant ¢%(3) = 34.100p<.05). Results are displayed in Table 4.10 below.

Table 4.10. Wilks’ Lambda

TEST OF WILKS’ CHI-SQUARE df SIG.

FUNCTIONS(S) LAMBDA

1 957 34.100 3 .000

The standardized discriminant function coefficients are a measure of thi&wiorir
of each criterion variable to the function. The absolute value of the coefficient@sditsa
importance in the interpretation of the function. The sign indicates its directianctone
positive or negative end of the continuum. The standardized linear discriminant function
coefficients for the three variables chosen in this study are shown in Table 4.11.ridble va
contributing the most to the function or prediction of students who will most likely not
experience academic difficulty during their first two year of rog@idschool is Science GPA

with the least contributing variable being overall undergraduate GPA. Fudtes as
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revealed in the structure matrix, Table 4.12, which reflects zero-orderatmmslof the
variables with the discriminant function itself, Science GPA is again the higguésble and
most likely to predict student success, however, MCAT score is the leashatomdy
variable.

Table 4.11. Standardized Canonical Discriminant Function Coefficients

FUNCTION
1
MCAT .384
SCIENCE GPA .853
OVERALL GPA 072
Table 4.12.  Structure Matrix
FUNCTION
1
SCIENCE GPA 923
OVERALL GPA 749
MCAT 412

Pooled within-groups correlations between discriminating variables and steedar
canonical discriminant functions.
Variables ordered by absolute size of correlation within function.

Since the between group variability accounted for by the discriminantdangts
small (4.4 percent), the practical significance of this study can now baredathrough

classification results in Table 4.13.
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Table 4.13.  Classification Results (b,c)

PREDICTED GROUP
MEMBERSHIP
ACADEMIC 0 1 TOTAL
DIFFICULTY | SUCCESS | FAILURE
ORIGINAL | COUNT 0 666 0 666
1 120 2 122
% 0 100.0 .0 100.0
1 98.4 1.6 100.0
CROSS- COUNT 0 665 1 666
VALIDATED
(a)
1 121 1 122
% 0 99.8 2 100.0
1 99.2 .8 100.0
a Cross validation is done only for those cases in the analysis. In cross validation, ea
case is classified by the functions derived from all cases other than that cas
b 84.8% of original grouped cases correctly classified.
C 84.5% of cross-validated grouped cases correctly classified.

As shown in Table 4.13, the correct classification was achieved in 84.8 percent ciethe ca
This reflects a fairly high practical value of analysis. It is gaheassumed that the baseline
for correct classification is set at 50 percent for random classificafiherefore, using this
function and these criterion variables to classify cases represents argéré peprovement
over chance. However, implications regarding restriction of criterioabiag should be

considered.
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Summary

121 of the 788 students included in this research met one or more of the definitions
for academic difficulty as defined by this study. In other words, 15 percent ofadhe tot
student group experienced academic difficulty within the first two yearsedfcal school.

The average MCAT score of students with academic difficulty was 8.23, while the
average score for the rest of the students was 8.47. Overall undergraduata&&so
close in range, with an average of 3.36 for students with difficulty and an avera&e &dbr
students who did not experience problems. And Science GPA averaged 3.24 and 3.42 for
students who experienced academic difficulty versus those who did not respectively.

Discriminant function analysis for the 2-group model showed that overall, afthoug
there seemed to be a couple of variables (Overall GPA and Science GPhotvat
statistical significance, the variables as a group did not appear tebeveffas a model in
predicting student academic success or failure. The variables examined d awgigeger
predictive relationship for Science GPA and overall undergraduate GPA rather@h M
score. Furthermore, while between group variability accounted for by tirerdisant
function was small, the practical significance of this study givesipeeission of
significance for establishing a model for admissions criteria to mlestibool, while not
generalizable to other medical programs, but for OSU Center for Headthic8sj College of

Osteopathic Medicine.
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Chapter 5: Study Summary, Recommendations for
Further Study, and Discussion

Using predictive discriminant analysis, this study examined admissitersacas
predictors of academic success in a group of first- and second- year medieatsat OSU
Center for Health Sciences, College of Osteopathic Medicine. This study sodggdover,
through discriminant analysis, if these criteria could individually or as@pdoe reliable
predictors. A summary of the study will be examined first followed byriggliand
conclusions. Next, limitations of the study and areas of possible furtherctesekbe
presented. And finally a discussion of the study will follow.

Study Summary

The purpose of this study was to examine the nature of the relationship between
traditional admission criteria utilized by medical schools, i.e. overallegpdint average,
Science grade-point average, and MCAT score, and student academic sudogsbeltirst
two years of medical school. Additionally, the practical significandbefesults was to be
determined. Medical educators and administrators are continually faiteth@iconcern of
selecting the “right” students based on the application data utilized duringntiiesan
process and to choose individuals who are likely to become competent medical stadents, a
then physicians. Continually faced with the situation of selecting a fewtfre many,
admissions committees must be able to focus on reliable and definite data ito ondée
the best decisions (Collins, 1995). It would be considered valuable for medical education

administrators, faculty, and admissions professionals to know those variablesghat hel
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predict or show a relationship between which students in medical school arédikely
experience academic success or failure. Since the greatest nuntbdenfssleave medical
school during the first or second year, primarily due to academic failurestenuing the
correlation, if any, between admissions criteria and academic suazelsshe significant
for the institution (Cariaga-Lo et al., 1997). “It is important to know whether presidmis
data predict adequately how well students will perform in the basic and ktioieace
programs” (Mitchell, 1990, p. 149).

In Chapter 2 of the Literature Review, numerous investigations were outlined that
have used MCAT scores, overall undergraduate GPA, and Science GPA asv#riable
correlate and/or predict medical school performance. The review also provede
background on multiple regression and discriminant analysis statistical tivaoek,
provides the theoretical lens for this study. These previous studies however, shag varyi
results on the predictive validity of medical school admissions criteria de@o@asuccess
in the first two years of the curriculum as well as differing pracsizalificance for
institutions. It must be remembered that each medical school is unique in iBEssvice
area, and applicant pool. Since medical schools recruit applicants from lochiasawit
geographic region with similar educational experiences, local-levetuirmtal studies
provide practical data for student academic success within a particulaairsatiool.
Medical schools should closely examine the characteristics of its own spaogendtion to
try to identify variables that it can use to identify potentially at-risk stisdeHowever,
caution should be exercised in applying the findings of this study to other institutions.

This study attempted to analyze the variables traditionally used ang/ r@axblssible

from application information contained in medical student files. Scores from the
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standardized MCAT, overall undergraduate GPAs and Sciences GPAs wertedake well
as academic performance indicators of course failure, repetition of amacayeear, Part |
Board failure, and withdrawal and dismissal records.

In predictive discriminant analysis, variables are used to classifyteljpéa groups.
Admissions criteria variables were examined for statistical sognif in predicting group
membership; students who experiences academic difficulty and those who did not.
Findings

After analysis of the data, there was evidence that 15 percent of the totat gnode
met the definition of academic difficulty. The largest category for stadeimb experienced
academic difficulty was failure of a single course at 36 percent, fetldwy failure of a
course and Boards, repeating an academic year, and failure of Parti$ Boahe first
attempt. The two groups of students (academic success / academic ¢l wiéer in
group statistics as alluded to in previous research. “Grade point averagea@tisted for
type of college for institutional selectivity purposes, MCAT scores, anth&ciBPA were
found to be among the more useful predictors” (Best et al., 1971, p. 49). Mitchell (1990)
reiterates this thought by stating “These data indicate that GPA, MGWTselectivity
information predict well students’ performance in the basic sciences” (p. I8ig students
who did experience some type of academic failure had overall mean scores of /240,
overall undergraduate GPA 3.3634, and Science GPA 3.2345 while the student who did not
experience academic difficulty had higher overall mean scores of MCAT 8.4748ll over
undergraduate GPA 3.4985, and Science GPA 3.4210. Furthermore, both groups of students

demonstrated higher overall GPA scores than either of the other two criteria
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MCAT

The majority of the students in the study had an average MCAT score of hé&Wee
and 9.0 and 19 percent of those students experienced some type of academic difficulty.
Students who scored lower than average MCAT scores, between 6.0 and 7.0, experienced the
highest level of academic difficulty at 21 percent however, students who scaned thign
average MCAT scores, between 10.0 and 11.0, also encountered academic difficilty a
percent. These results perpetuate previous research that shows mixed outcbenes of t
predictive value of the MCAT. “The immediate implications of these reatdtan
affirmation of earlier findings that “raw” premedical GPA is not aipalarly successful
predictor of academic success in distinguishing among students acceptedctl swdatiol”
(Sarnacki, 1992, p. 168).
Overall Undergraduate GPA

Over 85 percent of the students studied had overall undergraduate GPAs between 3.1
and 3.99. On average, about 14 percent of those students experienced academic difficulty
while students who had lower overall undergraduate GPAs between 2.5 and 3.09 encountered
a 27 percent incidence of academic difficulty. The group of students with the rogbest
GPAs at 4.0 had no occurrences of academic difficulty.
Science GPA

The two largest student groups had a Science GPA between 2.9 and 3.69 and 16
percent of the students in those groups experienced academic difficulty. Howewero t
groups with the lowest Science GPAs, between 2.1 and 2.89, encountered the most academic

difficulty of all groups combined at 33 percent.
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Overall undergraduate GPA and Science GPA seemed to best indicate students who
would most likely experience academic difficulty within their firgbtyears of medical
school. This contradicts previous research that indicated that “grades wereedested by
a combination of MCAT scores and GPAs, with MCAT scores providing a substantial
increment over GPASs” (Julian, 2005, p. 910). In this study, the lower the GPA, the higher
percentage of students encountered at least one factor of failure. MCA&Thsemver, did
not seem to correlate as well. Students who achieved higher average scores@©AThe M
were still experiencing academic difficulty. And as a combined admissiriteria group,
there were students with lower GPAs and higher MCAT scores, and vice ver$adha
occurrences of academic difficulty.
Discriminant Analysis
In the two-group discriminant function analysis that was conducted, only 4.4 percent
of the between group variability is accounted for in the function; a small amouain, Ags
result supports preceding studies that showed:
When grades for medical-school year 1 are used as criterion, the composié& df M
scores and the composite of all college grades (overall grade-poirgevaa
essentially identical in predictive value for 25 classes at 12 schools. Medical
correlations are r = 0.41 for each. The same pattern of results are obtained whe
grades for medical-school year 2 are the criterion (for 22 clas$@ssahools).
Medical correlations are r = 0.37. Finally, for all criteria, the contimnaf MCAT
and grade-point-average composites are better predictors than either individually
(Erdmann, 1984, p. 386)

The test of function was significant with evidence showing the variablelmatirig the most
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to the prediction of students who will most likely not experience academicuttiyfiduring

their first two year of medical school as Science GPA. The least contrilvatiiadple was
shown to be overall undergraduate GPA with MCAT score in between, but still rglativel
low. The correct classification was achieved in 84.8 percent of the cases, sflacts ra

fairly high practical value of analysis. It is generally assurhatithe baseline for correct
classification is set at 50 percent for random classification; thereéteeting medical
students using these criterion variables represents a 34.8 percent improvememarmser ¢
While this may sound better than chance from a practical standpoint, one must rethaibe
only 4.4 percent of the variable between these two groups of students was accolbyed for
the three variables of MCAT score, undergraduate GPA, and Science GPA. Altheug
correlation coefficient derived from this analysis would be considered negligiblederate
by most statistical standards, it is nevertheless consistent with theginafi other studies
using similar methods.

Limitations of the Study

This study was conducted with a convenience sample of participants at ongdgrartic
institution. While the design of the research this way was intentional andetthéanet
derived from previous research, this specific group of students could have influenced the
results.

Additionally, this study did not address individual student learning or curricular
differences in courses taught during the first two years throughout the spiae gtars.
Differing learning and teaching styles, as well as content, could haateaffstudent
classification as success or failure.

Finally, this research used post-selection analysis. Students at thisiamstvere
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not randomly admitted to medical school but were selected based on admissi@naerter
therefore, the range of the independent variables were restricted.
Recommendations for Further Study

The opportunities for further research within the admissions area of medical
education are abundant. This specific study could be expanded to include additional
variables such as age, gender, and undergraduate major. Furthermore, demagrapsic f
such as race/ethnicity and socio-economic status could be included.

The results of this study, while statistically significant, seem to sndes the limited
practical reliability of commonly used admissions criteria to prededi@mic performance.
Another area for further research could include non-cognitive paramete@agkiie (2000)
suggested a number of qualitative variables that should be included in the admissions
decision-making process, including altruism, integrity, work ethic, atticmtzal
competence, and leadership skills. Valid instruments that measure non-cogtribuéea
of students applying for medical school could be used in a similar study, for exscajgd
through the personal interview, and scores could be included for analysis along with
guantitative data.

And, although medical school admissions committees may be understandably
reluctant to modify admission policies to allow academically weaker studeatiend their
institution, pilot programs could be designed for this purpose on an institutional level. This
would not only allow expanded opportunities for possibly disadvantaged students with other
positive hon-cognitive criteria but would also allow an increase in the rangeaiflearfor

statistical analysis.
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Conclusions

The ability to accurately predict which students are at higher risk feilyp®s
academic difficulty during the first two years of medical school igh priority for both
schools and students. Although a number of studies have claimed that overall undergraduate
GPA, Science GPA, and MCAT score are significant predictors of mediuablsc
performance, this study at Oklahoma State University Center for Headthc8si College of
Osteopathic Medicine, corroborates that there is little predictive valuacirgad
significance between those admission criteria and academic panfoem

Approximately 15 percent of the students included in this study met the definition of
academic difficulty. overall undergraduate GPA and Science GPA seemedd iindieate
students who would most likely experience academic difficulty within theirtivo years of
medical school. The lower the GPA, the higher percentage of students encountergd at le
one factor of failure. MCAT score however did not seem to correlate as well.nStude
achieved higher average scores on the MCAT were still experiencingrvacatitficulty.
And as a combined admissions criteria group, there were students with loweaGPAs
higher MCAT scores, and vice versa, that had occurrences of academic gifficult
Discriminant function analysis for the 2-group model showed that overall, althtoeigh t
seemed to be a couple of variables (Overall GPA and Science GPA) that statis&dadt
significance, the variables as a group did not appear to be effective as ampoddicting
student academic success or failure. Only 4.4 percent of the between grobifityaxias
accounted for by the discriminant function.

The practical significance of this study gives the impression of signite for

establishing a model for admissions criteria to medical school, while noagizabkle to
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other medical programs, but certainly for OSU-CHS, COM; however, a largé (@so@nt
of the group variation is left to be explained by other factors. Since the fadsts m
commonly used to admit students into medical school and predict academic performance
were shown to have only minimal to moderate value in both statistical and practical
significance, other factors such as non-cognitive factors should be investigjabettheir
value and usefulness in predicting academic success. Establishing meabartken
during the interview process, which currently is not often practiced, could provemektre
advantageous. It seems logical to assume that non-cognitive criteria soctivasion,
emotional stability, and maturity could prove beneficial in identifying sttedpotentially at
risk for academic difficulty who are embarking on an intense and stressfuiezxqeesuch as
medical school.

The successful practice of medicine requires a collection of basic skmenwetedge,
technical skills, and the ability to effectively communicate and interabtaotiters. Patients
not only want these cognitive characteristics in their physician, but aldwefortb be
compassionate, humane, and considerate. It seems reasonable that thendisaatsiged
to accurately assess medical school applicants not only for their poteriiigltaldearn and
perform well on objective tests but to develop methods of identifying students whizwill
successful in all aspects of the science of medicine, including non-cogsjieets
Medical schools should continue to do institutional research and seek more accurate
measures of predicting medical student performance, not just in the cognitisendarnthe
affective domain as well. Such efforts will require medical administré&aesfocus

attention away from strictly quantitative factors that are more commoety/togay to
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include factors that address equally important qualitative ones which combinee ticeca

ideal physician.
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Excel Spreadsheet Sample Data

APPENDIX B

SCIENCE OVERALL PART |
MCAT GPA GPA COMLEX DIFFICULTY COMMENTS
10.00 3.31 3.39 | Pass No
8.67 3.92 3.90 | Pass No
9.00 3.33 3.51 | Pass No
8.00 3.49 3.52 | Pass No
8.67 3.38 3.56 | Pass No
7.67 3.54 3.67 | Pass No
7.67 3.00 3.24 | Pass No
6.67 3.05 3.31 | Pass No
9.33 2.89 3.02 | N/A Yes W/D not in good standing
7.00 4.00 4.00 | Pass No
7.33 3.79 3.86 | Pass No
Graduated 2001 - made Ds in
7.33 3.55 3.60 | Pass Yes first two years
8.67 3.74 3.77 | N/A Yes WI/D not in good standing
7.67 3.69 3.37 | Pass No
8.00 3.85 3.76 | Pass No
7.67 3.41 3.60 | Pass No
10.00 3.51 3.10 | Pass No
8.33 3.92 3.89 | Pass No
Repeated 1st year -
8.00 3.18 3.24 | Falil Yes graduated in 2000
9.00 3.12 3.31 | Pass Yes Course remediation
7.00 3.31 3.50 | Pass No
8.67 3.18 2.99 | Pass No
9.67 2.95 3.16 | Pass No
10.33 3.18 3.09 | Pass No
10.00 2.94 3.07 | Pass No
6.67 3.44 3.69 | Pass No
8.33 4.00 4.00 | Pass No
AACOMAS not in file - original
misplaced
Repeated 1st year -
Pass Yes graduated in 2000
8.33 3.18 3.29 | Pass No
9.67 3.35 3.18 | Pass No
8.00 3.26 3.14 | Pass No
8.33 3.17 3.29 | Pass No
7.70 2.88 2.87 | Pass No
8.67 3.31 3.41 | Pass No
10.33 2.93 3.20 | Pass No
8.00 3.51 3.52 | Pass No
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SCIENCE OVERALL PART |
MCAT GPA GPA COMLEX DIFFICULTY COMMENTS

7.67 3.46 3.33 | Pass No
7.00 3.95 3.98 | Pass No
7.67 3.66 3.64 | Pass No
8.67 3.57 3.38 | Pass Yes Course remediation
9.00 2.92 3.18 | Pass No
8.00 3.41 3.48 | Pass No
9.33 2.95 3.22 | Pass No
8.00 3.06 3.02 | Pass No
7.00 3.47 3.47 | Pass No
8.67 3.37 3.39 | Pass No
7.67 2.90 3.22 | Pass No
7.67 3.76 3.27 | Pass No
8.00 3.50 3.49 | Pass No

10.33 3.02 2.67 | Pass Yes Course remediation
8.33 3.23 3.11 | Pass No
9.67 3.94 3.98 | Pass No
8.33 3.16 3.29 | Pass No
8.17 3.21 3.46 | Pass No
8.67 3.28 3.40 | Pass No
7.67 2.97 3.20 | Pass No
9.00 3.06 3.24 | Pass No
7.33 2.18 2.58 | Pass Yes Course remediation
8.00 3.81 3.88 | Pass No
7.00 3.16 3.60 | Fail Yes Course remediation
8.00 3.77 3.50 | Pass No
8.33 3.29 3.32 | Pass No
8.67 2.90 3.01 | Pass No
6.33 2.51 2.85 | Pass No
8.00 3.23 3.49 | Pass No
7.67 3.86 3.89 | Pass No
7.67 3.75 3.21 | Pass No
9.67 3.30 3.48 | Pass No
9.00 3.30 3.59 | Pass No

10.00 2.94 3.04 | N/A Yes Course remediation
9.00 2.96 3.18 | Pass No
5.00 2.78 2.97 | Pass Yes Course remediation
8.33 2.70 3.02 | Falil Yes Course remediation
7.33 2.90 3.23 | Pass No
8.00 3.03 3.84 | Pass No

10.00 3.55 3.59 | Pass No
8.00 3.67 3.55 | Pass No
8.00 2.89 3.11 | Pass No
6.33 3.45 3.15 | Pass No
8.33 3.35 3.52 | Pass No
7.67 3.42 3.69 | Pass No
8.00 3.46 3.49 | Pass No
8.67 3.11 3.28 | Pass No

77




SCIENCE OVERALL PART |
MCAT GPA GPA COMLEX DIFFICULTY COMMENTS
8.33 3.20 3.25 | N/A Yes WI/D not in good standing
9.67 3.44 3.48 | Pass No
8.00 3.52 3.58 | Pass No
8.33 3.74 3.46 | Pass No
6.33 2.76 2.83 | Pass No
8.67 3.11 3.48 | Pass No
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APPENDIX C

SPSS Sample Data

Vi1 MCAT
Science
V2 GPA
Overall
V3 GPA
V4 Difficulty
Vi V2 V3 GROUP
1 10.00 3.31 3.39 0
2 8.67 3.92 3.90 0
3 9.00 3.33 3.51 0
4 8.00 3.49 3.52 0
5 8.67 3.38 3.56 0
6 7.67 3.54 3.67 0
7 7.67 3.00 3.24 0
8 6.67 3.05 3.31 0
9 9.33 2.89 3.02 1
10 7.00 4.00 4.00 0
11 7.33 3.79 3.86 0
12 7.33 3.55 3.60 1
13 8.67 3.74 3.77 1
14 7.67 3.69 3.37 0
15 8.00 3.85 3.76 0
16 7.67 3.41 3.60 0
17 10.00 3.51 3.10 0
18 8.33 3.92 3.89 0
19 8.00 3.18 3.24 1
20 9.00 3.12 3.31 1
21 7.00 3.31 3.50 0
22 8.67 3.18 2.99 0
23 9.67 2.95 3.16 0
24 10.33 3.18 3.09 0
25 10.00 2.94 3.07 0
26 6.67 3.44 3.69 0
27 8.33 4.00 4.00 0
28 8.33 3.18 3.29 0
29 9.67 3.35 3.18 0
30 8.00 3.26 3.14 0
31 8.33 3.17 3.29 0
32 7.70 2.88 2.87 0
33 8.67 3.31 3.41 0
34 10.33 2.93 3.20 0
35 8.00 3.51 3.52 0
36 7.67 3.46 3.33 0
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Vi V2 v 3 | GROUP
37 7.00 3.95 3.98 0
38 7.67 3.66 3.64 0
39 8.67 3.57 3.38 0
40 9.00 2.92 3.18 1
41 8.00 3.41 3.48 0
42 9.33 2.95 3.22 0
43 8.00 3.06 3.02 0
44 7.00 3.47 3.47 0
45 8.67 3.37 3.39 0
46 7.67 2.90 3.22 0
47 7.67 3.76 3.27 0
48 8.00 3.50 3.49 0
49| 10.33 3.02 2.67 0
50 8.33 3.23 3.11 0
51 9.67 3.94 3.98 1
52 8.33 3.16 3.29 0
53 8.17 3.21 3.46 0
54 8.67 3.28 3.40 0
55 7.67 2.97 3.20 0
56 9.00 3.06 3.24 0
57 7.33 2.18 2.58 0
58 8.00 3.81 3.88 0
59 7.00 3.16 3.60 1
60 8.00 3.77 3.50 0
61 8.33 3.29 3.32 1
62 8.67 2.90 3.01 0
63 6.33 2.51 2.85 0
64 8.00 3.23 3.49 0
65 7.67 3.86 3.89 0
66 7.67 3.75 3.21 0
67 9.67 3.30 3.48 0
68 9.00 3.30 3.59 0
69 | 10.00 2.94 3.04 0
70 9.00 2.96 3.18 0
71 5.00 2.78 2.97 1
72 8.33 2.70 3.02 0
73 7.33 2.90 3.23 1
74 8.00 3.03 3.84 1
75| 10.00 3.55 3.59 0
76 8.00 3.67 3.55 0
77 8.00 2.89 3.11 0
78 6.33 3.45 3.15 0
79 8.33 3.35 3.52 0
80 7.67 3.42 3.69 0
81 8.00 3.46 3.49 0
82 8.67 3.11 3.28 0
83 8.33 3.20 3.25 0
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Vi V2 v 3 | GROUP
84 9.67 3.44 3.48 0
85 8.00 3.52 3.58 1
86 8.33 3.74 3.46 0
87 6.33 2.76 2.83 0
88 8.67 3.11 3.48 0

81




Office of Academic Affairs

——
oxLanoma

vERSITY

CENTER 1111 West 17th Straet
C FOR HEALTH Appendix D Tulsa, Oklahoma 74107-1898
SCIENCES 918-561-1181

918-561-1278 (fax)

OSU-CHS Approval

RESEARCH PROPOSAL

Admissions Criteria as Predictors of Academic Success
in 1% and 2™ Year Osteopathic Medical Students at
Oklahoma State University Center for Health Sciences,
College of Osteopathic Medicine

Emily A. Brown

Bachelor of Science
University of Texas Medical Branch
1997

Master of Science
Oklahoma State University
2000

In partial futfillment of the requirements for the degree of
Doctor of Education
Oklahoma State University

introduction

Overall undergraduate grade-point average (GPA), Science GPA, and MCAT scores
(Medical College Admission Test) are nationally used as the leading criteria for medical school
recruitment and admission, and therefore treated as the primary predictors of academic success in
medical schools. The Association of American Medical Colleges (AAMC) reports that 10% of
medical students fail one or more courses in their first year. Medical students that meet or
exceed admissions criteria are still experiencing academic difficulties within their first-and
second-year of studies and/or fail to pass Part I of Board examinations on the first attempt.
Research literature also indicates that these traditional criteria are becoming increasingly less
accurate in predicting future academic performance and medical student success, although still
utilized as primary factors for admission to medical school; an accurate relationship may not be
represented. The purpose of this study is to test the variables of overall GPA, Science GPA, and
MCAT score as to whether or not these criteria accurately predict which students will experience
academic difficulty in either their 1 or 2" year of coursework or Part 1 of their licensing
examination, for future planning and utilization by OSU-CHS, and to serve as an example for
other osteopathic sechotls nationwide to develop independent, statistical self-examinations.
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Method

The study sample will consist of 10 years of admission data, approximately 880 OSU-
CHS osteopathic medical students, matriculating from the years 1995 through 2004.
Preadmission data will be collected from students’ medical school application documents
including overall undergraduate GPA, Science GPA, and MCAT score. Unofficial transcript
records will be examined for the students’ first 2 academic years to identify students who
experienced academic difficulty (course failure). Additionally, initial Pass/Fail results on the
Part | Board examination (first attempt) will also be examined. Dummy coding will be the
method utilized for this study for appropriate student anonymity as well as ease of statistical
calculation of the data. For each student, “0” will represent that the student did NOT experience
either type of failure (academic or Board failure) and “1” will represent that the student DID
experience at least one type of failure. Multiple regression analysis will then be performed using
SPSS (Statistical Package for the Social Sciences) to determine correlation and predictive
qualities among the variables. Results will be recorded and discussed in my doctoral
dissertation, to be completed in the Spring of 2008.

Data Collection

IRB (Institutional Review Board) approval will be gained from Oklahoma State
University (Stillwater) during data collection in the Spring/Summer of 2007. Documentation of
approval will be provided to OSU-CHS prior to receiving compiled data. Data from the
matriculating class of 2004 has already been obtained and recorded from an informal, pilot study.
Therefore, data from matriculating classes of 1995 through 2003 are needed (9 years). Data
required can be recorded from student admission files including student name, entering MCAT
score, entering overall GPA, and entering Science GPA. COMLEX Part I Board results can also
be obtained from student files; although multiple attempts and copies of scores may be present,
the initial “Pass/Fail” exam results are needed for this study. The student names and data can
then be transferred to the Registrar’s office to examine from unofficial transcript records whether
or not the student experienced any academic difficulty (course failure) during their 1* or 2™ year
of study. After data is compiled, student names can be removed for anonymity and can be
grouped by number and class.

Data collection will be financed by myself at an appropriate amount and completed by a
student worker, employee, or special employee, as deemed appropriate by the Vice President for
Academic Affairs and Senior Associate Dean, in coordination with the Dean of Students. The
date for completion of data collection would be July3T, 2007. If a confidentially agreement
could be agreed upon, I would be more than happy to assist in data collection at a reduced rate.

ED

Thank you...

Gary L. Slick, D.O. Emily A. BT

Vice President for Academic Affairs and / ‘
Senior Associate Dean 83 l/' (74- 3
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