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 This study explored the influence of pre-admission measures on podiatric medical 

school performance.  The purpose of the study was to predict which students are most 

likely to succeed in podiatric medical school when admitted, and potentially decrease the 

cost of attrition experienced by the student and institution.  A review of the literature on 

medical school admissions was completed and used to develop this research. 

 Podiatric medical students from a Midwestern institution who enrolled between 

the years 2000 and 2015 were included as the sample for the study (n = 804).   

Pre-admission measures that were available for the subjects included Medical College 

Admission Test scores, Undergraduate Grade Point Average, Science Grade Point 

Average, ethnicity, age, gender and institutional selectivity of undergraduate institution 

attended.  These measures served as independent variables.  The first year podiatric 

medical school GPA was used as the dependent variable.  A multivariate linear regression 

was used to assess the relationship between performance during the first year of podiatric 

medical school and the independent variables.   

 The study also described the use of a composite index for selectivity that was 

constructed by averaging the Barron’s Admissions Selector Rating and Peterson’s Four-



Year College rating.  To the author’s knowledge, a composite index for selectivity has 

never been described in medical school admission research.   

 The regression analysis revealed that for the sample of podiatric medical students 

in this study that UGPA, MCAT biological science, SGPA, composite index for 

selectivity, gender and age together had a significant effect on the dependent variable (F 

= 30.54, P < .001).  These independent variables accounted for 29.7% of the variance in 

first year GPA. 

 The study demonstrated that some pre-admission variables such as UGPA, SGPA, 

MCAT biological science, age, gender and composite index for selectivity were 

statistically significant in predicting first year podiatric medical school performance and 

should be considered when screening podiatric medical school applicants in an effort to 

decrease attrition and future research should include a uniform dependent variable such 

as national board scores.    
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Chapter 1 

Introduction 

Background 

It is difficult to predict which podiatric medical school1 applicants will be 

successful in medical school. Most medical schools rely on pre-admission measures or 

variables contained within the applicant’s file such as the undergraduate cumulative 

grade point average (UGPA)2, undergraduate cumulative science grade point average 

(SGPA)3, Medical College Admission Test (MCAT) score4, as well as institutional 

selectivity5. Each of these factors aids in the selection of students by decreasing the size 

of applicant pools, determining which students are granted an interview. Although 

extensive research on this subject has been done in allopathic and osteopathic medicine, 

few studies have been conducted in podiatric medicine. It is also presumptuous to 

conclude that the predictive value of pre-admission measures would be the same for 

podiatric medical school applicants since there are not as many qualified applicants. 

1 Podiatric Medical School: Medical school that grants a Doctor of Podiatric Medicine degree (DPM). A 
Doctor of Podiatric Medicine specializes in the diagnosis and treatment of disorders in the foot and ankle. 
 
2 Undergraduate Cumulative Grade Point Average (UGPA): The average cumulative grade earned by a 
student that is figured by dividing the grade points earned by the number of graded credits attempted. 
 
3 Undergraduate Cumulative Science Grade Point Average (SGPA): The average cumulative grade earned 
by a student in science courses that is figured by dividing the grade points earned by the number of credits 
attempted. 

4 Medical College Admission Test (MCAT): Standardized admission examination designed to assess 
knowledge of basic concepts in biology, chemistry, and physics. The examination also includes an essay 
component.  

5 Institutional Selectivity: Classification of undergraduate institutions based on admission selectivity. 
Classification criteria typically include freshman entrance examination scores, high school class rank 
percentile, and application-to-acceptance ratio. A highly selective institution typically has a freshman 
profile of high entrance examination scores and accepts a small percentage of applicants. 
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Podiatric medical school applicants have lower UGPA’s and MCAT scores when 

compared to allopathic and osteopathic medical applicants (see Table 1).  

 

Table 1 

Allopathic, Osteopathic and Podiatric Medical Student Pre-admission Measures for 2013 

 Allopathic Medicine Osteopathic Medicine Podiatric Medicine 

 Applicants Matriculants Applicants Matriculants Applicants Matriculants 

MCAT       

     VR 9.1 10.0 8.4 8.7 6.6 6.8 

     PS 9.5 10.6 8.4 8.7 6.8 7.0 

     BS 9.8 10.8 9.0 9.4 7.1 7.4 

GPA       

     Science 3.44 3.63 3.27 3.38 3.00 3.20 

     NS 3.66 3.76 3.54 3.60 3.50 3.50 

     Overall 3.54 3.69 3.42 3.50 3.20 3.30 

 
Note. VR = verbal reasoning; PS = physical science; BS = biological science; NS = non-science. 
(Source: American Association of Colleges of Osteopathic Medicine, 2013; American Association of 
Colleges of Podiatric Medicine, 2013; Association of American Medical Colleges, 2013) 
 

It is noteworthy that in podiatric medicine the matriculant GPA and MCAT scores 

are essentially identical to the applicant scores. This indicates that the academic quality of 

the applicant pool is not that much different from those admitted to the first-year in 

podiatric medical school and reflects the fact that the applicant pool in podiatric medicine 

is only slightly larger than the number of first-year seats available. 
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The applicant pool in podiatric medicine has been increasing in recent years, but 

still lags significantly below allopathic and osteopathic medicine (see Figures 1, 2, 

and 3). 

 

 
There were more matriculants than applicants in 1999 and 2001 because the New York College of Podiatric 
Medicine and Surgery was not part of the podiatric central application service until 2005 (Source: 
American Association of Colleges of Podiatric Medicine, 2005, 2013) 
 
Figure 1. Podiatric medical school applicants and matriculants.  
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 (Source: Association of American Medical Colleges, 2005, 2103) 

Figure 2. Allopathic medical school applicants and matriculants. 

 
 (Source: American Association of Colleges of Osteopathic Medicine, 2005, 2013) 

Figure 3. Osteopathic medical school applicants and matriculants. 
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Over the last ten years the average applicant-to-matriculant ratios in allopathic, 

osteopathic and podiatric medicine have been 2.29, 2.53 and 1.45, respectively 

(American Association of Colleges of Podiatric Medicine, 2013; American Association 

of Colleges of Osteopathic Medicine, 2013; Association of American Medical Colleges, 

2013). 

Since applicant pools in allopathic and osteopathic medicine are larger, these 

institutions utilize pre-admission measures to screen out unqualified applicants and 

interview a smaller number of applicants for admission to medical school. The podiatric 

medicine applicant pool is slightly larger than the number of seats available for 

matriculants and schools do not have the luxury of screening out unqualified applicants 

prior to interviews. In previous years, the podiatric medical profession admitted almost 

every applicant from the national pool and this lack of admission selectivity could 

increase the risk of attrition. The students that matriculate at the study institution have 

traditionally been stronger candidates based on pre-admission measures (see Table 2). As 

other institutions strive to improve their programs, knowing which variables are the most 

reliable in predicting which students are most likely to succeed when admitted can 

minimize the financial impact incurred by the student and institution due to attrition. 

The cost of attrition is difficult to determine and there have been no studies 

published that assess the impact of student attrition on the medical students or the 

institutions.  Dunleavy, Kroopnick, Dowd, Searcy, and Zhao (2013) stated that a medical 

student’s progress through medical school has individual, institutional and societal 

implications.  They also demonstrated that pre-admission variables such as the MCAT 

predicted unimpeded student progress toward graduation.  Internal data from the study  
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Table 2 

Podiatric Medical Student Pre-admission Measures for 2013 

 All DPM Institutions Study Institution 

 Applicants Matriculants Applicants Matriculants 

MCAT     

 VR 6.6 6.8 7.4 8.1 

 PS 6.8 7.0 7.4 7.4 

 BS 7.1 7.4 7.8 8.2 

GPA     

 Science 3.00 3.20 3.04 3.30 

 Overall 3.20 3.30 3.21 3.45 

 
Note. VR = verbal reasoning; PS = physical science; BS = biological science; NS = non-science. 
(Source: American Association of Colleges of Podiatric Medicine, 2013; K. Gross, College of Podiatric 
Medicine and Surgery at Des Moines University, personal communication, May 1, 2013) 
 

institution provides some indication of the impact of attrition on the institution. The 

tuition cost incurred by podiatric medical students at the study institution averaged 

$24,610 from fiscal year 2004 to 2013. The lost revenue from student attrition has totaled 

$4,551,076 over the last ten fiscal years when you calculate the cost of tuition over four 

years (see Table 3).  Dunleavy et al. (2013) also discuss the opportunity cost incurred by 

the institution.  This is demonstrated by the lost opportunity to fill slots with other 

students instead of those that were dismissed for academic reasons.   

The financial impact of attrition incurred by the student is not just the expense for 

tuition. The cost of attendance also includes books, health insurance, transportation, loan 

fees and living expenses such as rent, food, and utilities. The average cost of attendance  
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Table 3 

Student Tuition Cost and Lost Revenue Summary 

 2004 2005 2006 2007 2008 

Total Revenue from 
tuition 

2,471,439 2,831,090 3,095,291 3,710,512 4,482,984 

Tuition per student/year 20,625 21,125 21,760 23,300 23,885 

Lost revenue from 
student 
withdrawals/dismissal 

380,542 594,556 451,684 312,476 483,415 

 
 

 2009 2010 2011 2012 2013 Total 

Total Revenue from 
tuition 

5,028,975 5,437,784 5,665,422 5,377,055 5,381,963 43,482,515 

Tuition per student/year 24,960 25,960 27,320 28,160 29,006  

Lost revenue from 
student 
withdrawals/dismissal 

 

309,068 

 

380,003 484,971 616,155 538,206 4,551,076 

 
Note. Dollar values listed are for specific years and are not adjusted for inflation. 
(Source: M. Pieffer, Accounting Department at Des Moines University, personal communication, June 11, 
2014) 

 

at the study institution in 2013 was $55,174.  Institutional data demonstrates that the 

average debt load for podiatric medical students after four years of education has risen to 

$174,934 or $43,733.50 per year in 2013 (see Table 4).  Dunleavy et al. (2013) support 

these debt figures by stating that the median cost of attendance in 2012 at U.S. medical 

schools was $53,685 for public institutions and $72,344 at private institutions.  The 

average debt load at allopathic institutions was also $170,000 for the same time period.     
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Table 4 

Student Indebtedness  

Class Year Number of 
Graduates 

Number of 
Students with 

Loans 

Percent of 
Students with 

Loans 

Average Loan Debt 
of Borrowers 

Number of 
Students with 

No Loans 

1998 54 50 92.5 $128,139 4 

1999 46 45 97.8 $137,144 1 

2000 43 43 100.0 $138,420 0 

2001 42 42 100.0 $144,031 0 

2002 45 43 95.5 $135,450 2 

2003 29 28 96.5 $136,660 1 

2004 23 20 86.9 $135,417 3 

2005 38 37 97.3 $147,292 1 

2006 31 29 93.5 $147,732 2 

2007 27 27 100.0 $139,807 0 

2008 41 39 95.1 $161,461 2 

2009 47 46 97.9 $162,125 1 

2010 53 49 92.4 $169,034 4 

2011 61 56 91.8 $159,316 4 

2012 55 51 92.7 $171,901 4 

2013 44 42 95.5 $174,934 4 

 
Note. Dollar values listed are for specific years and are not adjusted for inflation. 
(Source: Internal data from Office of Financial Aid at Des Moines University, personal communication, 
May 20, 2014) 
 

Students who withdraw or fail out of podiatric medical school most likely do so 

during the first year and since tuition is paid on a semester basis, the approximate 

financial impact of attrition for a students is $14,503 if they withdraw during the first 



9 

semester and $29,006 if they withdraw during the second semester. These figures only 

capture podiatric medical school tuition and do not include other cost of attendance items 

such as books, health insurance, transportation, loan fees and living expenses. The figures 

also do not capture lost wages that could have been earned by the unsuccessful student if 

they had not matriculated.  

The loan default rate for the study institution reported by the Department of 

Education has averaged 0.13% over the last three years. The Department of Education 

reports the institutional default rate and this is not broken down to reflect the specific 

college default rate.  The default rate is calculated by dividing the number of borrowers 

who defaulted over a two year period by the total number of borrowers during the same 

two year time period. The default rate can be misleading because of the manner in which 

it is calculated. Each borrower is given a 6-month grace period and the time period used 

for the calculation is actually 18 months with the addition of the grace period. A student 

technically only has to make their loan payments for 18 months before they are excluded 

from the institutions loan default report (U.S. Department of Education, 2005a, p. 3). The 

stakes for the institution and the student are quite high and identifying the students that 

are most likely to succeed in podiatric medical school is critical. 

The use of pre-admission measures is a common practice in the medical school 

admissions process.  Koenig, Parrish, Terregino, Williams, Dunleavy and Volsch (2013) 

suggest that a significant part of admission screening occurs prior to the medical school 

interview.  In fact the average applicant to allopathic medical school submitted  

14 applications and only received two interviews (Association of American Medical 

Colleges, 2012).  A mixed-methods study by Mitchell (1987) reported that admissions 
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officers rated pre-admission measures as highly important in processing applications. The 

pre-admission criteria indicate past performance, serve as a measure of an applicant’s 

academic ability and are thought to be a predictor of future performance.  Monroe, 

Quinn, Samuelson, Dunleavy and Dowd (2013) surveyed 120 admission officers at 

allopathic medical institutions and found that 68% of the schools utilize the MCAT and 

77% use UGPA to predict performance in the basic sciences.  However, there is debate 

amongst admissions officials regarding the ability of pre-admission variables to predict 

medical school performance. 

 Some authors have chosen to correlate pre-admission variables to pre-clinical 

performance as defined by first year medical school GPA and licensing examinations. 

Mitchell (1987) stated that the MCAT scores and UGPA can substantially predict student 

performance in the basic science or pre-clinical years of medical school. Shen and 

Comrey (1997) have also demonstrated that pre-admission variables are able to predict 

success on licensing examinations.  Dunleavy et al. (2013) stated that certain  

pre-admission variables such as UGPA and MCAT predicted unimpeded progress toward 

graduation.   

 Others have used clinical performance to define success and presented contrary 

evidence regarding the validity of pre-admission variables. In their quantitative study, 

Silver and Hodgson (1997) stated that mean clinical performance as measured by 

clerkship grades was not related to any pre-admission variables.  

 Authors on both sides of the debate agree that institutional selectivity or measure 

of undergraduate academic rigor is an important factor when evaluating certain 

pre-admission variables such as UGPA (Clapp & Reid, 1976; Silver & Hodgson, 1997). 
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In a quantitative study, Jones and Adams (1983) stated that MCAT scores are able to 

confirm a student’s level of academic achievement, regardless of undergraduate 

institution. 

 Additional characteristics such as age, race and gender are also contained in 

applicant files and utilized in admissions research, but not to deny admission due to 

legality. Ramsbottom-Lucier, Johnson, and Elam (1995) reported in a quantitative study 

that younger matriculants had significantly higher UGPA and SGPA than their older 

peers, but no performance difference was found on the MCAT.   Reiter, Lockyer, Ziola, 

Courneya, and Eva (2013) found that UGPA and MCAT were negatively correlated with 

age.  Several authors have asserted that men perform better on the MCAT than women 

(Ramsbottome-Lucier et al., 1995; Weinberg & Rooney, 1973). Research has 

demonstrated that minority student performance on the MCAT is lower than majority 

students (Association of American Medical Colleges, 2007; Shea & Fullilove, 1985). 

 Non-psychometric factors such as applicant interview and letters of 

recommendation are used to determine a student’s acceptance, but the psychometric 

measures provide admissions officers the opportunity to make direct comparisons 

amongst podiatric medical school applicants. The non-psychometric criteria previously 

studied demonstrate that the validity is low when compared to psychometric measures 

(Benbassat & Baumal, 2007; Shaw, Martz, Lancaster, & Sade, 1995). Eva and Reiter 

(2004) suggested that applicants which rate high on non-psychometric measures also tend 

to rate high on psychometric measures as well. This chapter describes the rationale for 

using pre-admission measures in the medical school selection process and reviews the 
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relevant literature related to pre-admission measures and student characteristics such as 

age, race and gender. 

Statement of the Problem 

 Due to the cost of attrition for the student and the institution, podiatric medical 

school administrators need to predict which students are most likely to succeed in 

podiatric medical school when admitted.  Although similar research has been conducted 

in allopathic medicine, there has not been a multi-year study conducted in podiatric 

medicine, and applying previous research from a different profession such as allopathic 

medicine can be problematic.  Podiatric medicine applicant pools are slightly larger than 

the seats available and in some instances were almost equal.  The size of the podiatric 

medical school applicant pool does not allow podiatric medical institutions to be as 

selective as allopathic medical institutions.  The podiatric medical school applicant pools 

also have lower pre-admission measures and applying results from stronger allopathic 

applicants to podiatric medical school applicants may result in rejecting too many 

applicants that could otherwise be successful and prevent administrators from filling 

incoming classes.  Podiatric medical school administrators often have to fill all of their 

available first-year seats for budgetary reasons and identifying potential applicants from 

the podiatric medical school applicant pool that will persist in podiatric medical school is 

extremely important.   

Research Question 

 How can admissions officers better predict which applicants will be successful 

during their first-year of podiatric medical school by examining pre-admission measures, 



13 

thus reducing the cost of attrition incurred by the student and minimizing lost revenue for 

the college? 

Hypotheses 

This study used a multivariate linear regression with ten independent variables to 

predict first year GPA in a podiatric medical school.   The independent or predictor 

variables were selected based on their importance in predicting student success in 

medical schools in prior investigations.  The following are the research hypotheses: 

H1: Controlling for all other predictor variables in the model, the combined 

Baron’s and Peterson’s institutional selectivity index is a significant 

predictor of first year GPA in a podiatric medical school. 

H2: Controlling for all other predictor variables in the model, MCAT section 

scores are a significant predictor of first year GPA in a podiatric medical 

school. 

H3: Controlling for all other predictor variables in the model, UGPA is a 

significant predictor of first year GPA in a podiatric medical school. 

H4: Controlling for all other predictor variables in the model, SGPA is a 

significant predictor of first year GPA in a podiatric medical school. 

H5: Controlling for all other predictor variables in the model, ethnicity is a 

significant predictor of first year GPA in a podiatric medical school. 

H6: Controlling for all other predictor variables in the model, age is a significant 

predictor of first year GPA in a podiatric medical school. 

H7: Controlling for all other predictor variables in the model, gender is a 

significant predictor of first year GPA in a podiatric medical school. 
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H8:  By optimally weighting selected pre-admission variables podiatric medical 

schools can maximize their ability to predict which applicants will succeed 

in podiatric medical school. 

For each research hypothesis the null hypothesis statement will be derived for the 

purpose of statistical testing.  

Methodology 

 The study utilized the following independent variables that represented MCAT, 

UGPA, SGPA, gender, age, ethnicity, and institutional selectivity that included the 

Barron’s Admissions Selector Rating and Peterson’s Four-Year Colleges guide.  The 

dependent variable represented the first year podiatric medical school GPA.  The study 

consisted of performing a univariate analysis of the independent variables and first year 

podiatric medical school GPA which was represented in the study as a percentage value 

to assess if the variables were normally distributed, as is required for use in a multiple 

regression modeling.   The only independent variables that were not included in the 

univariate analysis were gender and ethnicity because they were binary variables. A 

bivariate correlation technique was used to model the relationships between first year 

podiatric medical school GPA and the independent variables. The study then utilized a 

multivariate linear regression technique to model the relationships between first year 

podiatric medical school GPA and the independent variables. This technique was ideal 

for the purposes of this research because it allowed the investigator to assess the 

relationship between one research variable that can be logically designated as a 

dependent variable and other variables that can be designated as independent variables. 
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Definition of Terms 

Terms used in this study are operationally defined in the following manner: 

Undergraduate Cumulative Grade Point Average (UGPA)—The average 

cumulative grade earned by a student that is figured by dividing the grade points earned 

by the number of graded credits attempted.  

Undergraduate Cumulative Science Grade Point Average (SGPA)—The average 

cumulative grade earned by a student in science courses that is figured by dividing the 

grade points earned by the number of graded credits attempted.  

Medical College Admission Test (MCAT)—Standardized admission  examination 

designed to assess knowledge of basic concepts in biology, chemistry, and physics. The 

examination also includes an essay component. 

Institutional Selectivity—Classification of undergraduate institutions based on 

admission selectivity. Classifications often include freshman median entrance 

examination score, class rank and number of applicants accepted to the institution. A 

highly selective institution typically has a freshman profile of high entrance examination 

scores and accepts a small percentage of applicants. 

Allopathic Medical School—Medical school that grants a Medical Doctor degree. 

Osteopathic Medical School—Medical school that grants a Doctor of Osteopathy 

degree.  

Scholastic Aptitude Test (SAT)—A standardized multiple-choice college entrance 

examination consisting of math and verbal components. 
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American College Testing (ACT)—A standardized multiple-choice college 

entrance examination that consists of English, mathematics, reading and science 

components. There is also an optional writing test. 

Podiatric Medical School—Medical school that grants a Doctor of Podiatric 

Medicine degree (DPM). 

Chiropodist – Doctor that specializes in the treatment of disorders of the foot.  

Typically involves treatment of condition relating to corns, calluses and nail disorders.   

Podiatrist – Doctor that specializes in the medical and surgical treatment of all 

disorders of the foot and ankle.   

Delimitations and Limitations 

 This study was delimited to data collected from one podiatric medical school in 

the Midwest and although the findings may be used by other podiatric medical schools, 

the results are not generalizable to other podiatric medical schools or medical 

professions.  A potential limitation of the study was the phenomenon of restriction of 

range for some variables such as MCAT scores, UGPA, and SGPA. When the full ranges 

of variables are not permitted to enter the analysis because applicants with lower grade 

point averages and MCAT scores are not admitted to Podiatric Medical School, the 

correlations may have been artificially lowered.  Another limitation of the study was the 

institutional selectivity index and the point at which institutions were categorized.  These 

data were coded using the most recent institutional selectivity indices and since this data 

set spans 15 years the institutional selectivity rating of institutions may have changed 

over time.  
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Chapter 2 

Literature Review 

Podiatric medical schools have fewer applicants to the profession than allopathic 

and osteopathic medicine and this creates a situation where it is critical to identify the 

matriculants that are most likely to succeed because the cost of attrition can greatly 

impact the student and the institution.  

On the surface, it is easy to conclude that a body of research from similar 

professions would produce similar results. However, this may not be the case since the 

student populations are quite different in size and ability. It is also important to 

understand the history of the profession in order to set the stage for the basis of this 

research. Podiatric medicine is a younger profession when compared to allopathic and 

osteopathic medicine and it is important to provide a brief historical review of the 

profession. Levy (2006, p. 1) also illuminates this distinction by stating that compared to 

the long history of the profession of medicine, podiatric medicine is in a formal sense a 

relatively new discipline.  

History of Podiatric Medicine and Podiatric Medical Education 

 Podiatric medicine, as it is known today, was previously called chiropody in the 

18th century and podiatry in the early 20th century. In 1785, D. Low was the first person 

to use the term chiropodist (Lerner, 1974; Levy, 2006, p. 2). Early chiropodists had no 

medical training and were in essence analogous to barbers. Chiropody in the 18th century 

was primarily a European profession. In 1830, chiropodist came to the United States and 

started to open practices, largely located in storefronts (Levy, 2006, p. 2).  
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 The first school in the profession was established in New York; called the 

New York College of Chiropody (Gibley, 1987). By the end of the 1920’s, three 

additional chiropody colleges had opened in Illinois, Ohio and California respectively. 

The first two colleges were opened by allopathic physicians (Levy, 2006, p. 3). In 1918, 

Felix Von Defele coined the term podiatry and this resulted in all of the colleges 

changing their names to Colleges of Podiatry or Podiatric Medicine (Lerner, 1974). In 

2009, nine colleges of podiatric medicine existed in the United States. 

 Prior to 1918, a student could enroll in a College of Chiropody without a high 

school diploma and the chiropody curriculum at that time was one year in length. In 

1923, a high school diploma and two years of full-time study in a podiatry school was 

required to practice podiatry. In 1949, all podiatric colleges went to a four year 

curriculum, but still only required one year of college for admission. It wasn’t until 1978 

that all podiatric colleges required a minimum of three years of college and the same 

prerequisite courses as allopathic and osteopathic medicine prior to admission (Levy, 

2006, p. 5). Although podiatric medical schools now have the same requirements as 

allopathic and osteopathic schools, the profession was already quite established before 

this change occurred. The discrepancy in admission requirements partially explains the 

lack of integration into traditional allopathic and osteopathic medical education and 

practice. The beginning of the podiatric medical education profession as it is known 

today essentially began with the change in admission requirements in 1978. 

The disparity in admission requirements also explains the lack of acceptance of 

podiatric medicine in traditional medical circles. Another aspect relating to the lack of 

acceptance is the type of degree that was conferred by podiatric medical schools. In 1916, 
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colleges were granting Doctor of Surgical Chiropody (D.S.C.) degrees to students that 

had not even graduated high school (Gibley, 1974; Levy, 2006, p. 3). The current Doctor 

of Podiatric Medicine (D.P.M.) was not granted by all schools until 1971 (Gibley, 1974). 

This is still seven years prior to mandating the same admission requirements as allopathic 

and osteopathic medicine. This lack of acceptance was illustrated by Stanabak of the 

National Association of Chiropodists in 1914 when he warned chiropodists not to use the 

title Doctor on professional cards, since to do so would antagonize physicians (Levy, 

2006, p. 3).  

Early in the 20th century, the medical profession recognized that a problem 

existed with the education and training of physicians and prompted the educational 

system to be studied (Gibley, 1987). Flexner (1910) ultimately provided recommendation 

that led to major changes in medical education. The current basic science/clinical science 

curriculum model used by allopathic and osteopathic medical schools today can be traced 

back to the Flexner Report. Gibley (1987) stated that the podiatric profession also 

recognized its deficiencies within podiatric medical education and commissioned the 

Selden Report, the podiatry equivalent of the Flexner Report, in 1961. The Selden Report 

was designed to stimulate improvements in podiatric medical education through 

numerous recommendations.  

The most significant recommendation from Selden was to establish and 

implement more rigorous admission standards which eventually occurred 17 years after 

the report in 1978. One facet of this recommendation that did happen quickly was the 

creation of the College of Podiatry Admission Test (CPAT) that was ultimately replaced 

by the Medical College Admission Test (MCAT) in 1978 (Gibley, 1987). 
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In 1973, the American Podiatry Association recommended that any new podiatric 

medical school be established in academic health centers. Gibley (1987) stated that the 

rationale for university affiliation of podiatric medical schools has had numerous 

supporters from outside the profession and within the profession. Pellegrino (1973) stated 

the following: 

Podiatry can realize its full potential only if it becomes a full and active member 
of the health care team, and this can happen only if podiatrists are educated in the 
academic health centers, enjoying the privileges and the pains of a dynamic 
relationship with the other health professions, all of whom have an ethical 
responsibility to redefine their roles in the light of public needs. (p. 12) 
 

This sentiment is also echoed by Levy (1977): 

The appropriate place for podiatric medical education at all levels is the academic 
health science center. In addition to improving the quality of education in the 
profession, such an environment will better prepare podiatrists to accept their role 
in an increasingly more complex and interdisciplinary health care system. 
Resources for educational, clinical, and research activities previously unavailable 
to podiatric medical colleges are potentially available in academic health science 
centers. Of great importance is the opportunity for students and faculty from 
podiatric medicine and other professions to interact and clarify their roles as well 
as begin the communication process necessary to resolve interdisciplinary 
conflicts. (p. 20) 
 
As a strong advocate of podiatric medical schools affiliating with academic health 

science centers, Levy opened a podiatric medical school within the State University of 

New York at Stony Brook in 1974, but the school closed a year later due to a severe 

fiscal crisis in the state of New York (Gibley, 1987). Levy then opened a new podiatric 

medical school that was affiliated with an osteopathic medical school in Des Moines, 

Iowa in 1982. Since the American Podiatry Association recommendation in 1973, only 

four of the nine podiatric medical schools are associated with academic health science 

centers. Des Moines University is the only podiatric medical school that is fully 
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integrated with an allopathic/osteopathic medical school requiring its students to take the 

same classes and examinations as osteopathic medical students.  

In 2007, the American Podiatric Medical Association (APMA) developed the 

Vision 2015 plan which calls for Doctors of Podiatric Medicine to be universally 

recognized as physicians within our education, training and experience by the year 2015 

(Taubman, 2009). The only portion of the plan regarding education calls for podiatric 

medicine to develop comparable competencies to allopathic and osteopathic medicine. 

The plan is inherently flawed because it views matriculation as the starting point of the 

podiatric medical education process. The plan does not recognize the fact that the 

podiatric medical profession has applicant pools slightly larger than the available seats 

for matriculants or that the academic quality of the applicant pool as measured by GPA 

and MCAT scores is much weaker than its allopathic and osteopathic counterparts.  

Undergraduate Cumulative and Science Grade Point Average 

 The UGPA and SGPA are used extensively by medical schools as a measure of a 

student’s previous academic performance and possible predictor of future performance 

(Smith & Geletta, 2010). In addition to selecting students who are likely to succeed in 

medical school, these variables are also used to reduce applicant pools to a more 

manageable size (Jackson & Dawson-Saunders, 1987). The UGPA and SGPA seem to 

have the ability to predict performance during the pre-clinical phase of medical school, 

but have less value in predicting performance on medical licensing examinations and 

clinical practice (Smith & Geletta, 2010).  

 Investigators such as Daubney, Wagner and Rogers (1981), Hall and Bailey 

(1992), and Nowacek, Pullen, Short, and Blumner (1987) have found that UGPA were 
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relatively strong predictors of academic success in medical school. Hall and Stocks 

(1995) pointed out that the SGPA correlates significantly with pre-clinical performance. 

Friedman and Bakewell (1980) suggested that the SGPA is the most important predictor 

variable. Several studies have demonstrated that when a student’s UGPA is low, he or she 

may experience academic difficulty (Jackson & Dawson-Saunders, 1987). Hendren 

(1988) found that the likelihood of academic difficulty increased when a student’s UGPA 

was lower than 3.0. Huff and Fang (1999) demonstrated in a quantitative study that 

students were more likely to encounter academic difficulty with a SGPA below 3.25.  

 Although numerous studies suggested that the UGPA and SGPA have the ability 

to predict medical school performance, McGaghie (1990) adamantly disagreed with this 

notion. In his literature review, he stated that the presumed link between aptitude for 

medical education as measured by the MCAT and UGPA is weak. He supported his 

contention by reporting that the study correlations of other researchers drop when 

students move from the lecture hall to the clinic. He continued by reporting that others 

have also been unable to demonstrate that measures of aptitude relate to professional 

conduct. McGaghie’s assumptions are correct; however previous studies have set out to 

identify which students would be successful in medical school, not which students would 

be competent physicians. Most authors agree that the UGPA is a better indicator of 

pre-clinical (lecture hall) performance than clinical performance (Hall & Bailey, 1992; 

Markert, 1985; Silver & Hodgson, 1997). Huff and Fang (1999) also pointed out that the 

majority of student dismissals and withdrawals occur during the first year of medical 

school.  
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 The use of UGPA alone as a variable to predict medical school performance is 

considered by some to be inaccurate because of the differences in academic rigor 

between undergraduate institutions and the possibility that the UGPA reflects disparate 

grading procedures (Silver & Hodgson, 1997). Clapp and Reid (1976) found that an 

adjusted UGPA that takes into account an undergraduate school’s institutional selectivity 

was more useful than the raw UGPA. Sarnacki (1982) also advised that predicting future 

medical school performance is tenuous when the UGPA is not adjusted for institutional 

selectivity through a quantitative study.  

 Didier, Kreiter, Buri and Solow (2006) state that grading standards vary widely 

across undergraduate institutions and if the UGPA is considered without reference to the 

institution attended then it will disadvantage applicants from institutions with rigorous 

grading standards. Salvatori (2001) suggests that if grades are not comparable across 

institutions or programs then their reliability is threatened.  

 An additional factor that is relevant to UGPA and academic rigor is grade 

inflation. Felton and Koper (2005) suggest that grade inflation has diminished the utility 

of the UGPA and recommended a simple adjustment that compensates for grade 

inflation. They posit that a nominal or actual GPA be reported on transcripts, but a real 

GPA that is calculated using the GPA of all the students in the class should also be 

included. This would allow admissions committees to directly compare a student to his or 

her peers in the same class. 

 Other institutions have also tried similar methods of GPA adjustment to account 

for grade inflation. Darmouth reports a student’s grade in an individual class, the median 

grade for all student’s in the same class and the total enrollment for the class on 
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transcripts (Felton & Koper, 2005). Indiana University utilizes the class GPA, which is 

the average of the GPA’s of all the students in the class. They also calculate an index 

which is the number of students in the course receiving the same grade or higher grade 

divided by the total number of grades given in the course in addition to the student’s 

grade for comparison (McConahay & Cote, 1998). Duke University attempted to 

formalize a GPA index that took into account the performance of other students in a 

particular class, but this concept was rejected by the faculty (Johnson, 1997). If the GPA 

potentially contains institutional bias, then using an unadjusted GPA for ranking medical 

school applicants may be an unfair practice (Didier et al., 2006). 

 The presence of grade inflation is thought to be an issue between institutions, but 

also can exist within institutions. In a study by Beck (1999) at the University of 

Wisconsin, the GPA in the department of curriculum and instruction was 3.90 and in 

mathematics was 2.64. The disparate grading between departments could influence the 

undergraduate major chosen by students because of the impact it may have on medical 

school admission. Johnson (1997) states that grades represent the currency of education 

and grade inflation or a lack of precision in the grading process can have a profoundly 

negative influence on higher education and medical school admission. 

 Some authors have suggested that relying on the UGPA may be unfair because it 

may include student grades from a semester or year in which he or she underperformed 

and it is not a true measure of their academic ability. Trail, Reiter, Bridge, Stefanowska, 

Schmuck, and Norman (2008) posit that institutions should weight recent experience 

more heavily on the basis of academic abilities and discount the worst year or choose 

only the best year or best two years as a better measure of capability. They continue by 
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stating that it is fairer to under-weight weak academic years under the assumption that 

academic under performance is due to presumptive stress filled events.  

Trail et al. (2008) studied different grade weighting schemas and their correlation 

with academic success in medical school. They examined traditional UGPA with equal 

weighting throughout the entire four years of undergraduate study, progressive weighting 

with the emphasis on more recent academic experience, and with emphasis on the best 

two years of undergraduate study. They found extremely high correlations of 0.973 to 

0.990 and concluded that regardless of the algorithm employed, students would be rank-

ordered similarly. In essence, good students remain so across academic years, as do poor 

students. To date there have been no studies that specifically evaluate a positive or 

negative grade trend in allopathic or osteopathic medicine.  

 Jones and Thomae-Forgues (1984) cautioned that the UGPA is not standardized, 

but is based on repeated assessments of a student’s performance over a period of time. 

They affirmed that a shortcoming of using the MCAT as a variable is that it is based on a 

single performance in an artificial setting and suggested that the UGPA and MCAT 

should complement one another. In fact, numerous quantitative studies showed that the 

predictive value of admission variables increased when the UGPA and the MCAT are 

utilized together (Koenig, Sireci & Wiley, 1998; Shen & Comrey, 1997; Wiley & 

Koenig, 1996). 

 Markert (1985) found that the pre-admission variables of UGPA and MCAT were 

not that successful in predicting clinical performance in medical school. Silver and 

Hodgson (1997) also confirmed this finding by stating that the predictive value of the 

UGPA and MCAT appears to decrease as students progress to the clinical years. The 
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UGPA was also found to be a weak predictor of performance on the first part of the 

allopathic licensing examination (Julian, 2005; Nowacek et al., 1987).  

Even though some researchers posit that the UGPA has some issues related to 

reliability due to the academic rigor of institutions and possible grade inflation, others 

believe that these issues solidify the need for admissions committees to rely on a 

standardized examination such as the MCAT. The MCAT examination is taken by every 

prospective medical student and serves as a benchmark that can be used to evaluate 

applicants irrespective of UGPA and undergraduate institution attended. 

Medical College Admission Test 

 The MCAT is a multiple choice standardized examination intended to assess the 

ability to acquire knowledge in medical school as well as higher-order processes such as 

clinical reasoning and the application of knowledge into clinical practice or aptitude for 

medicine (Collin, Violato, & Hecker, 2008). The examination was revised in 1991 to 

include four sections designed to assess knowledge of basic concepts in biological 

sciences, physical sciences, verbal reasoning, and writing sample (Gilbert, Basco, Blue, 

& O’Sullivan, 2002; Mitchell, Haynes, & Koenig, 1994). The biological science, physical 

science, and verbal reasoning sections are scored on a numerical scale from 0 to 15 and 

reported as individual section score, but some medical schools utilize the total score of 

the three subsections. 

 The writing sample consists of two 30-minute essay questions designed to assess 

analytical thinking and writing skills (Collin et al., 2008; Gilbert et al., 2002). Each essay 

is evaluated by two readers and graded on a six point scale. The final score is determined 

by summing the score of each rater for a total possible of 4 to 24 points. The 21 point 
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numeric scale is then converted to an 11 point alphabetic scale having a low score of J 

and a high score of T (Gilbert et al., 2002; Hojat et al., 2000). Gilbert et al. (2002) studied 

the inter-rater reliability of the writing sample and found that it ranged between .68 and 

.78. 

The MCAT scores may also have the ability to confirm a student’s level of 

undergraduate achievement by providing an opportunity to be assessed with standard 

content on a standard scale irrespective of undergraduate institution origin, which is not 

possible due to the variability in grading at different institutions (Jones & Adams, 1983). 

In a quantitative study, Nowacek et al. (1987) stated that the MCAT provides a standard 

measure of performance on which all applicants can be compared regardless of their 

specific backgrounds and education. 

 The relationship between the MCAT and its ability to predict those most likely to 

succeed in medical school is well documented in the literature (Smith & Geletta, 2010). 

Huff and Fang (1999) found that students with lower MCAT scores are more likely to 

encounter academic difficulty in medical school. Their study revealed that 26% of 

students with a mean MCAT score below seven did not have academic difficulty. 

Multiple studies have examined the predictive validity of the MCAT combined with the 

UGPA to determine to what extent these variables aid in predicting performance.  

 Wiley and Koenig (1996) found that MCAT scores had higher correlations with 

medical school grades than UGPA, and the combination of variables revealed even more 

significant correlations. The correlation was .67 for the MCAT and .58 for UGPA, but 

when the two predictors were combined the correlation improved to .76. Other authors 

have presented similar findings and state that although the MCAT alone is a good 



28 

predictor of medical school performance, its predictive value increases when combined 

with UGPA (Donnon, Paolucci & Violato, 2007; Koenig et al., 1998; Shen & Comrey, 

1997; Vancouver, Reinhart, Solomon & Haf, 1990; Veloski, Callahan, Xu, Hojat, & 

Nash, 2000). Conversely, several quantitative studies have demonstrated that the MCAT 

was more valuable as a predictor of performance on licensing examinations than UGPA 

(Jones & Thomae-Forgues, 1984; Shen & Comrey, 1997; Veloski et al., 2000).  

 Donnon et al. (2007) conducted a meta-analysis of published studies from 1991 to 

2005 to determine the predictive validity of the MCAT. They found that the overall 

predictive validity of the MCAT on performance in medical school was small to medium. 

Although they concluded that the MCAT was a useful assessment tool having evidence 

of predictive validity, they cautioned that it should not be the only criterion used for 

medical school selection. Markert (1985) contended that the predictability of the MCAT 

is artificially lowered due to the fact that the full range of scores of all MCAT test takers 

is not being considered in the data. The medical school screening process eliminates 

applicants with low UGPAs and MCAT scores and this restriction of range lessens the 

predictability of these pre-admission variables.  

 Much of the discussion regarding the MCAT and its ability to predict medical 

school performance centers around the biological and physical science subsections. 

Gilbert et al. (2002) examined the value of the MCAT writing sample and found that the 

addition of the writing sample to a model that included the science subsection scores and 

the UGPA did not improve the prediction of medical school performance.  

 Some authors have shown that performance differences do exist among MCAT 

examinees grouped by race and sex (Flowers, 1996). Koenig et al. (1998) stated that 
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performance differences alone are not indicators of bias as long as they reflect actual 

differences in skill levels. They continued by stating that bias is present when 

performance differences exist and are accompanied by differences in predictive accuracy. 

However, if the same population of student groups is consistently performing lower on 

the examination then the question of bias still needs to be considered despite the 

predictive accuracy of the instrument. Several studies have examined race and gender 

bias for the MCAT and found the test to have predictive validity. Koenig et al. (1998) 

studied six specific groups of candidates based on race (African American, Asians, 

Caucasians, and Hispanics/Latinos) and sex and found no evidence of bias for either 

women or the minority groups. Johnson, Lloyd, Jones, and Anderson (1986) examined 

the validity of MCAT scores for predicting performance at Howard University College of 

Medicine, a historically black medical school and reported validity coefficients similar to 

other studies performed at predominantly white medical schools. Koenig et al. (1998) 

also pointed out that efforts are made to avoid item bias when developing the MCAT. 

Items are written by contributors from diverse backgrounds and items undergo review for 

racial, regional and sex bias prior to appearing on the test. Items are also examined for 

statistical evidence of bias during a pilot test and the actual test. 

 Since the MCAT is reported to provide a standard measure of a student’s basic 

science aptitude and it is used to judge applicants from different institutions that may 

differ in academic rigor. Regardless of the institution a student graduates from, they must 

take the same entrance examination and are judged accordingly. Anaya (2001) reported 

that the influence of between institution characteristics was greater than that of with in 

institution characteristics with regard to MCAT performance. This suggests that the 
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institution attended does matter when students are considering applying to medical school 

and the concept of institutional selectivity must be examined. 

Institutional Selectivity 

 The use of institutional selectivity or academic caliber of an applicant’s 

undergraduate institution as a variable in the admissions process allows for constant 

interpretation of grades across colleges and universities (Mitchell, 1987). Currently, four 

formal measures of selectivity or categorization have been studied and utilized for the 

medical school admission process. These measures include the Astin index, Peterson’s 

Four Year Colleges Guide, Barron’s Profiles of American Colleges Admissions Selector 

Rating of undergraduate schools, and the Carnegie Foundation for the Advancement of 

Teaching Classification (Blue, Gilbert, Elam & Basco, 2000; Kleshinski, Khuder, 

Shapiro & Gold, 2009). Some medical schools utilize an internal formula to adjust the 

weighted science grade point average. This weighted average is calculated by taking the 

product of the science grade point average and institutional selectivity and then dividing 

by 1,000. This process may result in applicants receiving up to 0.55 additional points 

included in their science grade point average if they attended a highly selective institution 

(Basco, Gilbert, & Blue, 2002).  

 Julian (2005) stated that a selectivity index reflects the characteristic of an 

institution, so all individuals who graduated from a particular institution receive the same 

value for their selectivity index. Medical schools use undergraduate selectivity to 

compensate for psychometric inadequacies of college grade-point averages, such as grade 

inflation. They believe that the UGPA is more meaningful when the stringent admission 

standards or selectivity is considered.  
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 The Astin index is the average combined Scholastic Aptitude Test (SAT) score 

for all entering freshman at a particular institution and serves as an alternative for 

academic quality of that institution. The index classifies institutions into four groups: low 

selectivity: institutions with average SAT score of 892 or less; medium selectivity: 

institutions with average SAT score of 893 to 1036; high selectivity: institution with 

average SAT score of 1037 to 1181; very high selectivity: institutions with average SAT 

score of 1182 or more (Jones & Adams, 1983). 

 The Barron’s Profiles of American Colleges Admissions Selector Rating 

examines an undergraduate school’s competitiveness based on admission standards and 

separates schools into six categories. The rating is based on the median entrance 

examination scores on the SAT or American College Testing (ACT), high school GPA, 

class rank required for admission, and the proportion of applicants offered acceptance. 

The categories are most competitive, highly competitive, very competitive, competitive, 

less competitive, and noncompetitive (Barron’s Profiles of American Colleges, 2012). 

 The Peterson’s Four-Year Colleges Guide is similar to the Barron’s index and has 

also been used in medical school admissions research (Kleshinski et al., 2009). The guide 

includes levels or classifications of entrance difficulty as reported by each school based 

on the percentage of applicants accepted, percentage of freshman in the top 10% of their 

high school class and average SAT or ACT scores. The classifications are most difficult, 

very difficult, moderately difficult, minimally difficult, and noncompetitive (Peterson’s 

Four-Year Colleges, 2013). 

The Carnegie Classification includes most degree-granting colleges and 

universities in the United States that are accredited by agencies recognized by the U.S. 
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Department of Education. The classification utilizes 18 categories based on the type of 

degree-granting programs at the institutions and the amount of annual federal support 

received at each institution. This classification is not specifically a measure of 

institutional selectivity, but a categorization of the degree spectrum offered, ranging from 

doctoral degrees through associate of arts degrees (Blue et al., 2000).  

Although the Carnegie Classification is not a measure of institutional selectivity, 

it has been utilized in admissions research as a variable to highlight the differences 

between institutions. Anaya (2001) posits that colleges and universities are distinguished 

by a variety of characteristics such as type of governance (public and private), mission 

and selectivity. The mission of the institution generally prescribes the highest degree 

offered and whether or not research is conducted. Anaya continues by stating that public 

and private universities typically have the greatest resources, greater variety of academic 

programs, more doctoral faculty members, and produce greater amounts of research. 

Toutkoushian and Smart (2001) studied how institutional characteristics affect student 

gains using a collapsed Carnegie Classification. They found that the Carnegie 

Classification of an institution tended to have an important influence on student gains in 

learning and knowledge with the highest gains occurring in research and doctoral 

institutions. 

 Researchers have reported mixed results on whether institutional selectivity is 

useful for predicting medical school performance. Evans, Jones, Wortman, and Jackson 

(1975) reported that institutional selectivity was the single best predictor of success for 

minority students. Roman, Sorenson, Davis, and Erickson (1979) reported similar 

findings in a quantitative study stating that competitiveness of the undergraduate college 
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was one of the strongest predictors of academic performance, also among minority 

students. In a quantitative study by Jones and Adams (1983), they stated that there are 

systematic differences in the MCAT performance of applicants with identical UGPA’s, 

but from colleges that differ in selectivity these differences tended to be fairly constant at 

each point in the GPA scale. Hall and Bailey’s (1992) quantitative research supported the 

role of selectivity on pre-admission variables by stating that the mean GPA for students 

from colleges of high selectivity is significantly lower than those for the students in the 

intermediate and low-selectivity groups. However, the mean MCAT scores were similar. 

Huff and Fang (1999) reported that students from institutions with a lower selectivity 

rating were at an increased risk for academic difficulty. Mitchell (1990) stated that adding 

selectivity information to other pre-admission variables such as the MCAT and UGPA 

increased the predictive value for determining medical school performance. Kleshinski et 

al. (2009) found that students from the most selective undergraduate institutions score 

higher on licensing examinations than those students from minimally selective 

institutions.  

 Smith and Geletta (2010) utilized the Baron’s Selector Rating and found that 

institutional selectivity was statistically significant in predicting first year podiatric 

medical school grade point average and this metric should be considered when screening 

podiatric medical school applicants.   

 Contrary evidence regarding selectivity has also been presented in the literature. 

Wiley and Koenig (1996) did not find an increase in the predictive value when selectivity 

was added to the UGPA and MCAT. Blue et al. (2000) reported that selectivity did not 

add to the ability to predict performance if the MCAT scores and UGPA were available 
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through a quantitative study. This claim further supported the validity of the MCAT as a 

predictor for medical school performance. Kleshinski et al. (2009) suggest that their 

results may be attributed to using a different selectivity index. They continue by stating 

that the Peterson’s Four-Year Colleges Guide is potentially more sensitive than other 

selectivity indices. Although their use of the Peterson’s Four-Year Colleges Guide 

resulted in institutional selectivity being a predictor of success on licensing examinations, 

it was the weakest predictor overall when compared to student characteristics such as 

race, age and gender. These student characteristics have also been studied and thought to 

provide predictive value with regard to medical school success. 

Gender 

 The medical profession has traditionally been fairly homogenous with regard to 

gender. Since the 1970s, the composition of medical graduates changed from almost all 

men to an equal distribution between the sexes (Bright, Duefield, & Stone, 1998; 

Weinberg & Rooney, 1973). In 2013, women made up 45.7% of the total applicant pool 

and 47.2% of the matriculants (Association of American Medical Colleges, 2013). 

Despite the growing number of women entering medical school, some authors suggested 

that their retention and graduation rates were generally lower than those of males 

(Johnson & Sedlacek, 1975). However, recent published accounts reveal that the medical 

school attrition rate is 8% and 9% for women and men respectively (Association of 

American Medical Colleges, 2007). Although the attrition rate is lower for women, 

differences still exist between men and women in pre-admission measures.  

 Several authors have demonstrated the gender differences on the MCAT. 

Ramsbottom-Lucier et al. (1995) demonstrated that men had higher total MCAT scores 
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than women. In a survey of a national database, Weinberg and Rooney (1973) reported 

similar results stating that women scored lower than their male counterparts on the 

MCAT, regardless of undergraduate major. Case, Becker, and Swanson (1993) also 

stated that men perform better on the MCAT, but only on the science and quantitative 

portions of the exam through a quantitative study. This idea is supported by Weinberg 

and Rooney (1973), who stated that although women had a lower total MCAT score, they 

often scored higher on the verbal reasoning section of the MCAT. However, women 

currently score lower on every section of the MCAT. The greatest difference between 

women and their counterparts exists in the science portions of the MCAT (Association of 

American Medical Colleges, 2013).  

 Differences exist between men and women in other pre-admission measures such 

as UGPA and SGPA. Case et al. (1993) suggested that men and women had similar 

SGPA’s, but women had higher non-science GPA’s. However, this finding does not 

explain why women perform lower on the science portions of the MCAT. 

Ramsbottom-Lucier et al. (1995) stated that women had lower UGPA’s than men and this 

difference was significant. This finding is contrary to the results presented by Case et al. 

(1993). The differences between genders continue to exist in medical school as well. 

 The academic performance of men and women in medical school revealed that 

although women’s performance in the early didactic years was slightly lower than that of 

men, overall academic performance was equal by the senior year (Weinberg & Rooney, 

1973). They continued by stating that women scored an average of 1.93 points lower than 

men in basic science courses offered in the first two years of medical school. This 
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difference in basic science scores is also reported by other authors (Case et al., 1993; 

Ramsbottom-Lucier et al., 1995).  

 Performance differences on licensing examinations also existed between men and 

women, especially on the basic science portion of the examinations. Multiple studies 

revealed that men performed better than women on part one of the licensing boards (Case 

et al., 1993; Ramsbottom-Lucier et al., 1995; Weinberg & Rooney, 1973). The gap 

between men and women was broader at earlier points in medical school, but narrowed 

later in medical education. The same studies demonstrated that women performed just as 

well on part two, or the clinical portion of the licensing board. In fact, women 

outperformed men in certain areas of this examination. One proposed explanation for this 

occurrence is that women tended to perform better in areas related to specialties that 

attract large numbers of women such as pediatrics, psychiatry and obstetrics and 

gynecology (Case et al., 1993). Another proposed explanation by the same authors was 

that women had a weaker background in science at the time of matriculation, but caught 

up as a result of medical school training.  

 Although most of the medical education research approaches gender as an 

isolated variable, Haist, Wilson, Elam, Blue, and Fosson (2000) examined the influence 

of a gender by age interaction. A correlation analysis revealed that a significant gender by 

age interaction was present. Woman performed better than men in clinically based 

examinations; however younger women were more likely to have academic difficulty. 

Failure to consider the gender by age interaction may explain the results of some studies 

that demonstrate that woman have more academic difficulty. 
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Age 

 Medical schools have long discriminated against older applicants. The cited 

reasons for excluding older students have been that they have shorter futures as 

productive physicians, have lesser academic credentials and lower motivation (Feil, 

Kristian, & Mitchell, 1998). Older students have traditionally been identified and 

considered a group at risk of academic jeopardy by medical schools (Kay & Blythe, 

1984; Ramsbottom-Lucier et al., 1995). In a literature review, Sherman (1978) posited 

that some medical schools have even restricted the upper age limit for applicants. Some 

programs previously had written policies against accepting older students, although that 

practice is currently illegal (Kay & Blythe, 1984; Ramsbottom-Lucier et al., 1995).  

 While older applicants have had difficulty being admitted to medical school, they 

comprise an increasing proportion of the medical student population (Kick, Adams, & 

O’Brien-Gonzales, 2000). Despite this trend, students age 30 and over had a lower 

acceptance rate than those under age 25 (Feil et al., 1998). Although there is an increase 

in older students being admitted to medical school, little research exists regarding this 

group of medical students. Most of the research focusing on older students has been 

limited to a theoretical debate or only examined older women as entrants to medical 

school. The problem with the research on this topic is lack of consistent agreement on the 

definition of older students. Feil et al. (1998) examined the academic performance of 

students younger and older than 25 years old. Ramsbottom-Lucier et al. (1995) analyzed 

the academic performance of students and considered those over 28 as older students. 

Some authors have defined this group as over 30 years of age (Kick et al., 2000). The 
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various definitions used in older student research makes it difficult to determine the 

impact of age on academic performance.  

 There have been a limited number of studies that have examined the role of age 

on student’s preadmission qualifications and medical school performance. Ramsbottom-

Lucier et al. (1995) reported in a quantitative study that younger matriculants had 

significantly higher UGPA and SGPA than their older peers. They also found that the 

performance on the MCAT was nearly identical. They suggested that any academic 

disadvantage for admission as measured by the UGPA and SGPA for older matriculants 

may be offset by their performances on the MCAT. Feil et al. (1998) also reported similar 

findings in their mixed-methods study of older medical students at McGill University. 

They found that older applicants had lower UGPA’s and MCAT scores than their 

younger colleagues. 

 Although the research on older medical students is limited, there appears to be age 

differences in preadmission qualifications. These differences seem to affect early medical 

school performance, but their influence diminished in the clinical education phase. 

Research indicated that older students have lower basic science scores in the first two 

years of medical school. It also indicated that the clinical scores during the last two years 

of medical school and the licensing examination scores did not differ between younger 

and older students (Feil et al., 1998; Ramsbottom-Lucier et al., 1995). There are many 

factors that may explain the reason for lower basic science performance in older students. 

 As part of their study, Feil et al. (1998) administered a stress profile to students in 

order to quantify their stresses and experiences. Older students tested lower for driven 

behavior and believing that achievement makes one better. The profile also revealed that 
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younger students focused on test material to achieve good grades and older students were 

more concerned with “real learning.” They suggested that older students’ lower 

preclinical scores could be explained by less preparation during the first year given their 

lower prematriculation scores and their less driven behavior. Another proposed reason 

was that younger students were more interested in extremely selective specialties with 

longer post-graduate training while older students favored primary care specialties with 

much shorter residency training (Xu, Veloski, & Barzansky, 1997).  

 The role of increased personal responsibility has also been cited as a possible 

reason for lower basic science performance in older students. Kick et al. (2000) 

qualitatively studied older students and they stated that their personal responsibilities 

made it difficult to study. They continued by stating that older students tended to be 

married and have children more often than their younger peers. In a qualitative study, 

Kay and Blythe (1984) found that long-standing and perhaps mature relationships as well 

as parenthood played an integral part in the lives of many older students. They also 

described that numerous marriages had ended during medical school as the stress of 

medical school frequently compounded marital problems. This is supported by Xu et al. 

(1997), who found that older graduates were more influenced by children and familial 

responsibilities through a qualitative study.  

 Although older applicants traditionally had lower pre-matriculation qualifications, 

research demonstrated that once admitted they proved just as capable as their younger 

peers by the end of their clinical education. However, there have not been any studies that 

evaluate the attrition rate of older students in medical school and students that do not 
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succeed in the basic science curriculum will never get the opportunity to narrow the gap 

with respect to clinical education.  

Collin et al. (2008) presented one of the largest studies on medical school 

performance and preadmission variables. In their latent variable model, they found that 

students over 30 had a lower GPA, but not MCAT subtest scores. Even though previous 

research demonstrates that older students do not perform as well in the basic science 

curriculum (Feil et al., 1998), Collin et al. (2008) states that these age differences do in 

fact dilute over time as older students enter the clinical curriculum. Even though the 

difference attributed to age dissipates, students still have to be successful during the basic 

science curriculum in order to even experience the clinical curriculum based on the 

Flexner Model of medical education.  

Another factor as previously discussed is the significant interactions that can 

occur between variables defined as student characteristics. Mills, Heyworth, Rosenwax, 

Carr, and Rosenberg (2009) suggest that the influence of age and sex on performance has 

revealed varied results as it has with other student characteristics such as ethnicity and 

socioeconomic status that have also been used to predict academic performance.  

Ethnicity 

 Minorities continue to be underrepresented in medical schools in the United 

States. However, their underrepresentation begins prior to medical school and exists 

when applying and gaining acceptance to such programs. In 1980, 11.7% of the 

population was classified as Black, but Blacks accounted for only 6% of the total entering 

medical school class, 3% of practicing physicians and less than 2% of medical school 

faculty (Shea & Fullilove, 1985). In fact, most of the Black students and Black faculty 
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members were concentrated in three predominantly Black medical schools (Petersdorf, 

1992). Black students are applying and being admitted to medical schools more 

frequently and currently comprise 6% of total applicants and matriculants (Association of 

American Medical Colleges, 2013). Petersdorf (1992) also posited that Latinos and 

Native Americans constituted less than 1% of total medical school enrollment. This 

minority group has seen the greatest amount of growth in medical school applicants and 

matriculants. In 2013, Latinos account for 6% of applicants and matriculants to medical 

school (Association of American Medical Colleges, 2013).  

 A great deal has been accomplished in minority medical school enrollment since 

the 1950s. During the 1950s, the Journal of Medical Education eliminated applicants 

from Howard and Meharry Universities from data tables so they did not distort the 

figures presented. In the 1970s, the same journal still did not mention underrepresented 

minorities in their yearly study of applicants (Sedlacek & Prieto, 1990). Much of the 

progress in minority medical school admission was due to affirmative action. 

 Shea and Fullilove (1985) stated in a literature review that medical schools 

established affirmative action programs in the 1960s. This policy had a dramatic impact 

as minority students entering medical schools increased rapidly. From 1964 to 1974, the 

number of minority students increased from three percent to over 7%, but since that time 

minority student enrollment has leveled off (Shea & Fullilove, 1985).  

 Strayhorn and Frierson (1989) suggested that the plateau in minority enrollment 

could be attributed to a retrenchment from affirmative action efforts by medical schools 

due to legal issues. Shea and Fullilove (1985) stated that the decline in minority 

admissions began as a result of several cases that challenged the constitutional validity of 
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special programs for minorities. They continued by stating that the commitment of 

medical schools to affirmative action has slackened. This suggestion was confirmed by 

studies that identified a decline in minority acceptance rates. 

 Dr. Jordan Cohen, the President of the Association of American Medical Colleges 

suggested that there was a tendency at medical schools to underemphasize personal 

characteristics in the admission process. He continued by recommending using the 

MCAT and UGPA only as threshold measures to eliminate high risk applicants and not 

rely on them solely for admission decisions (Cohen, 2002). Dr. Cohen’s statements are 

supported by others in the literature. 

 White, Dey, and Fantone (2007) state that the use of the MCAT and GPA ignores 

two changes influencing medical school admissions: student diversity and affirmative 

action. Albanese, Farrell, and Dottl (2005) posit that Dr. Cohen’s suggestion seems 

consistent with the recent Supreme Court ruling on the University of Michigan case. In 

Grutter v. Bollinger, the Court refined its position on affirmative action programs by 

stating that they are constitutional if they consider race as one factor in an individualized 

evaluation and only to achieve the goal of class diversity (Reiter & Maccoon, 2007). 

 White et al. (2007) continue by stating that traditional admission measures ignore 

important initiatives that have changed undergraduate medical education. A continuing 

commitment to affirmative action has resulted in a desire to take active steps to reverse 

historical legacies of discrimination that left distinct populations of students 

underprepared for higher education. This commitment has encouraged the professional 

schools to consider possible inequities in their selection process.  
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In a literature review, Petersdorf (1992) stated that the acceptance rate for 

minorities compared to all other applicants has been declining even though the difference 

in MCAT scores between minority and majority applicants has been steadily narrowing. 

Shea and Fullilove (1985) examined the decline in minority admissions by analyzing the 

MCAT scores of minority and majority students. They reported that acceptance rates 

declined an average of 3% for Black applicants and 1% for majority students with MCAT 

scores of 5 to 7 per section. The largest area of divergence was seen with higher MCAT 

scores. The acceptance rate fell almost 2% for Black applicants and rose 3% for majority 

applicants with MCAT scores of 8 or higher per section. This report suggested that 

medical school admittance was much more difficult for minority students with similar 

pre-admission scores. However, there is research that counters the claims related to 

minority acceptance rates.  Davis, Dorsey, Franks, Sackett, Searcy, and Zhao (2013) 

demonstrated that underrepresented minority students have higher acceptance rates than 

the rate that would be expected based on MCAT scores alone.   

 This plateau in enrollment is even more disturbing than it appears because of the 

growth in the nation’s minority population. A great deal of minority physicians will be 

needed to serve this population effectively. This necessity has resulted in the 

development and implementation of numerous minority-related programs by medical 

schools in order to increase minority enrollment. Petersdorf (1992) found that 80% of 

medical schools surveyed stated they had such a program. Despite the level of concern 

exhibited by medical schools about minority enrollment, little research has been 

conducted on minorities and medical school performance.  
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 Johnson et al. (1986) found that MCAT scores and UGPA’s predicted medical 

school performance as well for Howard, a predominately Black medical school, as for 

students at predominantly White schools. Evans et al. (1975) reported similar findings 

and stated that MCAT scores and UGPA were significant predictors of medical school 

performance. Strayhorn (1999) stated that the mean MCAT score was the strongest 

predictor of academic performance for both Black and White students. He also suggested 

that the SGPA predicted academic performance only for White students. In a literature 

review, Sedlacek and Prieto (1990) reported that MCAT scores and UGPA’s appeared to 

have some validity in predicting success of minority medical students. 

 Numerous authors have suggested that the MCAT and UGPA have some validity, 

but others asserted that their ability to predict success is small. Roman et al. (1979) 

reported that MCAT scores and UGPA accounted for only one-third of the variance in 

first year medical school performance for minority students. Montecinos and Pohlmann 

(1987) supported this finding and stated that only 14% of the variance in admission 

decisions for minority students was accounted for by UGPA and MCAT scores. Still 

others have discounted their use altogether. McGlinn and Jackson (1989) found that 

MCAT scores and UGPA did not predict minority student retention and their use in 

predicting minority student success was limited.  

 Although the validity of these measures has been questioned, research does show 

that minority students did not perform as well as majority students on the MCAT. Shea 

and Fullilove (1985) reported that the MCAT scores of Blacks were 1.5 standard 

deviations below those of non-minority students. In 2013, the disparity between minority 

and majority MCAT scores is still present. On average, Black students scored two points 
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lower than white students on every section of the MCAT. Hispanic and Latino students 

also scored lower than white students, but performed better than black students 

(Association of American Medical Colleges, 2013). One possible explanation for the 

disparity in performance based on ethnicity may be found in the socioeconomic status of 

students and the resources available to students as they attend school. 

Socioeconomic Status 

 It is relevant to discuss the socioeconomic status of students and its effect on 

academic performance, access, attainment and the connection with race, gender and age. 

Another factor in socioeconomic status is the parental possession of a college degree. The 

parental possession of a college degree leads to higher family incomes and affords their 

children more access to higher education by offering them financial resources (Riehl, 

1994). First-generation students are more likely to be female, minorities and come from 

low-income families (Hu & Kuh, 2003; McConnell, 2000; McNeal, 1999). Fifty-nine 

percent of first-generation students come from minority backgrounds with a mean income 

of $45,000 (Pell Institute, 2006). In essence, being a first-generation student may be a 

proxy for low socioeconomic status.  

Financial capital as measured by the family’s wealth or income can provide the 

physical resources for a child that aid performance and aspirations (Coleman, 1988). Qian 

and Blair (1999) state that parents with high income tend to pass on their resource 

advantages to their children in a variety of ways. Students of low income families are 

often disadvantaged in their access to resources such as books, clothing, and stable 

housing that increased family income can provide (Hofferth, Boisjoly, & Duncan, 1998). 
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Access to financial capital influences many areas related to higher education such as 

engagement, enrollment, attainment, and parental involvement.  

 A number of studies suggest that parents of higher socioeconomic status are more 

involved in their children’s education than parents of lower socioeconomic status. The 

greater involvement cultivates more positive attitudes toward school, improves study 

habits and enhances academic achievement (Astone & McLanahan, 1991; Lareau, 1987; 

Stevenson & Baker, 1987). Lareau (1987) suggests that working class parents place less 

emphasis on the importance of schooling and this relates to less involvement.  

 Sui-Chu and Willms (1996) reject the notion that parents with low socioeconomic 

status are less involved in their children’s schooling. Clark (1983) also found that poor 

children whose parents were more involved in their children’s schoolwork and 

emphasized good study habits were more successful. Although Clark does not assert that 

parents with low socioeconomic status are less involved, he implies it by illuminating the 

importance of parental involvement and its ability to overcome lack of financial capital.  

 Another area related to family income is parental saving for higher education. The 

ability to provide the resources for children to attend college is a major obstacle even if 

the admission requirements for higher education are met. Previous research indicates that 

there are a number of background characteristics related to parental saving for higher 

education including family income, family size, and parental education.  

 Hossler and Vesper (1993) posit that parental saving for postsecondary education 

is a function of the financial ability to save, parental motivation to save, postsecondary 

aspiration for their children and the ability of their children to benefit from postsecondary 

education. Tierney (2002) states that in upper class families, children never question if 



47 

they are going to college; they only wonder where they will go. In low-income families, 

such discussion may never even occur.  

 Family size seems to contribute to parental saving for higher education. Family 

size is negatively associated with the likelihood of attending a postsecondary institution 

because it reduces the amount of family resources that can be allocated to educational 

savings (Hossler & Vesper, 1993). Stage and Hossler (1989) found that the number of 

children in college was negatively related to parent’s savings for college.  

 Lack of parental saving for higher education also places first-generation students 

at a disadvantage when they enroll at a postsecondary institution. Pike and Kuh (2005) 

suggest that first-generation students tend to come from families with lower incomes and 

have to work more hours during college to make up for lack of familial financial support. 

First-generation students are more likely to work off-campus and work more hours or 

even work full-time during college (McConnell, 2000; Terenzini, Springer, Yaeger, 

Pascarella, & Nora, 1996).  McConnell (2000) continues by stating that first-generation 

students have more personal income than other students, but less family income.  

 Billson and Terry (1982) demonstrated that 23% of first-generation students work 

over 35 hours per week compared to only 14% of second-generation students (at least one 

of children’s parents had a college degree). They also examined students that had 

withdrawn from college and found that twice as many first-generation students reported 

working full-time. Because of the financial need to work more than their counterparts, 

first-generation students are also more likely to enroll in lower cost programs like 

community colleges and programs closer to home in order to utilize available family 

resources such as housing (McConnell, 2000). Anaya (2001) demonstrated that the 
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number of hours that a student worked for pay in a week was negatively associated with 

performance on the MCAT. She continued by stating that working in college could serve 

as a proxy for the socioeconomic status or background of a student.  

 Family income has also been linked to educational performance, enrollment in 

postsecondary education, and attrition. Riehl (1994) states there is a strong correlation 

between income and test scores in that those with the highest SAT scores are from 

families with the highest incomes. A report from The National Center for Education 

Statistics on first-generation students in postsecondary education demonstrated higher 

SAT scores are also related to high family income (U.S. Department of Education, 

2005b). Tierney (2002) asserts that monetary resources can be used to purchase services 

such as college preparation courses and SAT courses that may position students from 

upper-class families to perform better. These factors could impact whether a student from 

a low income family could get accepted to a selective school and afford to matriculate.  

 Research indicates that students from lower income families or low 

socioeconomic status enroll in postsecondary education less frequently than their high 

socioeconomic counterparts (Horvat, Weininger, & Lareau, 2003; Ishitani, 2006; Rowan-

Kenyon, 2007; Tierney, 2002). Low socioeconomic students are also less likely to attend 

college immediately after high school graduation and 40% of them actually enroll after 

age 24 (Rowan-Kenyon, 2007).  

 Although the majority of first-generation students tend to be minority, race does 

not seem to impact enrollment when socioeconomic status is considered. According to 

Horvat et al. (2003), middle-class families, Black or White, have far more in common 

with each other than they do with working-class and poor families of either race. Black 
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and White middle-class students enroll in postsecondary education at a similar and higher 

rate than students from working-class and poor families. Rowan-Kenyon (2007) also 

found that low socioeconomic students delayed college enrollment, but Black students 

delayed enrollment more than White students.  

 When first-generation students from families with a low socioeconomic status do 

enroll in postsecondary education, research suggests that they have a higher rate of 

attrition compared to their counterparts (Ishitani, 2006; McNeal, 1999). Ishitani (2003) 

found that students whose families had an annual income of less than $25,000 had a 49% 

higher risk of attrition. Financial resources of the family are strongly associated with 

children’s schooling and parental access to money is significantly associated with the 

years of schooling completed by children from high-income families (Hofferth et al., 

1998). Hofman and Van Den Berg (2004) found that students with access to parental 

financial resources were more likely to pursue a second area of study. Parents who have a 

higher level of income are able to provide their children with a higher level of financial 

assistance. A contributing factor in first-generation student attrition may be due the need 

to work more hours to overcome less financial assistance from families.  

Although the research suggests that student characteristics such as socioeconomic 

status, age, race and gender may place medical school applicants at a disadvantage with 

regard to cognitive criteria and admission, these students may have an opportunity to 

demonstrate their non-cognitive abilities during the application process.  

Non-Cognitive Criteria 

 The literature on medical school admission research has mainly focused on 

cognitive variables and very little has been published on non-cognitive criteria which 
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include interviews and letters of recommendation. However, the validity of the 

non-cognitive criteria has been questioned. Benbassat and Baumal (2007) stated that the 

validity of the interview is low or uncertain and only explains 2 to 14% of the variability 

in medical school outcome measures.  

Reznick et al. (1993) reported that GPA and MCAT scores are predictive of 

performance, whereas non-cognitive tools including the traditional personal interview are 

not. Turnbull, Danoff, and Norman (1996) studied oral certification examinations and 

found that interviews had good inter-rater reliability, but the correlation between the 

scores assigned to a candidate in one interview and those assigned to the same candidate 

in a second interview with different raters. Although Turnbull et al. did not study medical 

school admissions, similar results have been found in medical schools.  

Kreiter, Yin, Solow, and Brennan (2004) presented analogous results to Turnbull 

et al. (1996). They studied the interview scores of 92 applicants that were interviewed 

twice by different faculty members and given 4 standardized questions. The results 

demonstrated low to moderate reliability despite the use of a standarized interview which 

tends to yield higher inter-rater reliability than less structured interviews.  

The low reliability may be due in part to the fact that interviewers have access to 

the medical school applicant’s cognitive measures. Shaw et al. (1995) found that prior 

knowledge of an applicant’s aptitude and GPA scores affected the interviewer’s ratings of 

the applicant’s non-cognitive traits. In essence, interviewers tended to rate good students 

higher on their interviews. 

Some caution that relying on cognitive criteria may result in overlooking more 

valuable non-cognitive characteristics (Eva & Reiter, 2004). Salvatori (2001) stated that 
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personal interviews have been the tool of choice for the assessment of non-cognitive 

qualities that are deemed independent of academic achievement. However, it appears that 

non-cognitive qualities and cognitive ability may not be mutually exclusive. Eva and 

Reiter (2004) stated that supporters of medical school interviews argue that selecting 

applicants solely on the basis of GPA will exclude those who have strong interpersonal 

qualities. Their research suggested that when applicants were selected exclusively using 

GPA, these candidates also had high non-cognitive scores which demonstrate that they 

may not necessarily be separate entities.  

Letters of recommendation or reference are also utilized by medical schools as a 

form of non-cognitive criteria that is thought to aid in student selection. However, 

Salvatori (2001) states that there is little evidence to support their use because they are 

difficult to standardize and are often biased. This conclusion seems logical because one 

would not expect non-standardized letters of reference to be more reliable when 

compared to standardized interviews which have been shown to have low reliability.  

Edwards, Johnson, and Molidor (1990) posit that although the validity of personal 

interviews in predicting the performance of medical students is poor, most North 

American medical schools continue to interview. Despite these findings, it is unlikely that 

medical schools will abandon the practice of considering non-cognitive factors for 

selection or at least going through the motions of conducting interviews because the 

admission decision has already been made utilizing cognitive criteria. 

Summary 

 Admission to medical schools in the United States is extremely selective and that 

is often not the case in podiatric medical education (Smith & Geletta, 2010). The average 
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ratio of applicants to matriculants in allopathic medicine was 2.29 over the last ten years 

(Association of American Medical Colleges, 2013). This is contrary to podiatric medicine 

where the ratio of applicants to matriculants was 1.45 over the last ten years (American 

Association of Colleges of Podiatric Medicine, 2013). Jolly (1992) stated that as the ratio 

of applicants to available places increases, schools naturally become more selective. 

However, selective admission may not be relevant to podiatric medicine because of an 

applicant pool that is only slightly larger than the number of matriculants.  

 Smith and Geletta (2010) stated that if the size of the applicant pool prohibits 

selective admission, then the emphasis for admissions officers is to try and predict which 

applicants before you are most likely to be successful in podiatric medical school. The 

information for all applicants available to admissions personnel is pre-admission 

variables, but their predictive value has yet to be fully explored in podiatric medical 

literature.  

 Previous research has shown that pre-admission measures do have the ability to 

predict performance in the pre-clinical portion of allopathic medical school. It also shows 

that these measures are not as useful in determining clinical performance. It should be 

noted that previous research on pre-admission variables has utilized numerous study 

techniques such as quantitative, qualitative and mixed methods, but were only conducted 

at the investigators institution. A profession wide analysis in allopathic medicine has 

never been conducted to ensure generalizability of the findings. A question that has yet to 

be determined is whether the same pre-admission variables and applicant characteristics 

have the ability to predict performance in the pre-clinical portion of podiatric medical 

school.  
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Chapter 3 

Methods 

 The role of pre-admission measures as it relates to performance in podiatric 

medical school has only been described in the literature through a pilot study that 

specifically examined the role of institutional selectivity on performance.  The rationale 

for this study was to determine which institutional selection model yields the best 

prediction of first year podiatric medical school GPA, and to assess whether there was a 

statistically significant relationship between pre-admission variables and podiatric 

medical school performance in the basic sciences.  The goal is to reduce student attrition 

and the costs associated with attrition. The investigator performed a structured record 

review and multiple-year analysis of pre-admission measures for this quantitative study. 

The Population of the Study 

 Students enrolled in a midwestern College of Podiatric Medicine and Surgery 

constituted the study population. Admission and performance measures are gathered and 

analyzed biennially by the college for internal accreditation purposes. The admission 

measures for each student consisted of his or her Medical College Admission Test 

(MCAT) scores, undergraduate cumulative GPA (UGPA), undergraduate science GPA 

(SGPA), age, gender, and ethnicity. While some of the variables needed for this study 

were available in the data set, other variables such as the measures of institutional 

selectivity needed to be abstracted. The administrative records were available for cohorts 

of students from the graduating class of 2000 through 2015 (804 students). Institutional 

Review Board approval was obtained from the study institution and the University of 

Nebraska-Lincoln.   
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Dependent Variable 

 In accordance with previous literature, first year performance, measured by first 

year podiatric medical school GPA/percentile performance scores (Wiley & Koenig, 

1996) were used as the outcome variable. Previous investigators also utilized a binary 

variable representing whether or not a student changed her/his intended graduation 

schedule during the first year of study as a measure of success/failure (Julian, 2005).  For 

this study a change in intended graduation schedule was not used as a dependent variable 

because a higher first year GPA/percentile performance score equates to more academic 

success in the podiatric medical program. According to Huff and Fang (1999), the first 

year of medical school is the crucial period when academic problems were most likely to 

occur. 

Independent Variables 

The independent variables used in this study included MCAT scores, UGPA, 

SGPA, gender, age and ethnicity.  The MCAT scores have been identified as fairly 

important pre-admission indicators of success in medical school (Wiley & Koenig, 1996).  

The following MCAT scores were used as variables: Verbal Reasoning, Physical 

Sciences, Biological Sciences, and Writing Samples.  The UGPA and SGPA have been 

shown to be important predictors of success in medical schools (Hall & Bailey, 1992; 

Hall & Stocks, 1995) and were also used as independent variables in the current study.  

Most studies that examine success in medical schools have indicated that student 

demographics such as age, gender and ethnicity are important predictors of success 

(Koenig et al., 1998).  The selectivity of the applicant’s undergraduate school, as ranked 

in Baron’s Admissions Selector Ratings and the Peterson’s Four-Year Colleges guide, 
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was also used as an independent variable.  In order to represent institutional selectivity, 

the rankings of educational institutions based on the Baron’s Admissions Selector 

Ratings and the Peterson’s Four-Year Colleges guide were utilized. The Baron’s rating 

categorizes educational institutions into six ranks – from 1 (most competitive) to 6 (non-

competitive) in the following manner: 1 = Most Competitive, 2 = Highly Competitive, 3 

= Very Competitive, 4 = Competitive, 5 = Less Competitive, and 6 = Noncompetitive.  

The Baron’s Admissions Selector Ratings has been used successfully in previous 

research as a predictor of first year student success (Smith & Geletta, 2010).   

 The Peterson’s Four-Year Colleges guide categorizes educational institutions into 

five ranks – from 1 (most difficult) to 5 (non-competitive) in the following manner: 

1 = Most Difficult, 2 = Very Difficult, 3 = Moderately Difficult, 4 = Minimally Difficult, 

and 5 = Noncompetitive.  The Peterson’s selectivity index has been used successfully in 

previous research and was noted to be a predictor of success on board examinations 

(Kleshiniski et al., 2009).  

Analysis 

 A bivariate correlation technique was used to model the relationships between 

first year podiatric medical school GPA and the independent variables.  This technique 

was ideal for the purposes of this research because it allowed the investigator to assess 

the relationship between one research variable that can be logically designated as a 

dependent variable and other variables that can be designated as independent variables.  

The subjects with missing pre-admission measures were excluded from the pairwise 

correlations.  The bivariate correlation was also used to screen variables for the 

regression model.  A multivariate linear regression technique was used to model the 
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relationships between first year podiatric medical school GPA and the variables 

representing undergraduate school selectivity, MCAT, UGPA, SGPA, ethnicity, gender, 

age. The subjects with missing pre-admission measures were excluded from the 

multivariate linear regression.  The multivariate linear regression technique was ideal for 

the purposes of this research because it allowed the investigator to assess the relationship 

between one research variable that can be logically designated as a dependent variable 

and other variables that can be designated as independent variables.  

 In this research the investigator explored the influence of pre-admission measures 

on podiatric medical school performance, specifically the first year podiatric medical 

school GPA. Multiple regression technique allowed the investigator to examine this 

relationship between the variables and that was the basis for choosing this analysis 

technique for the current study. The investigator used the SPSS statistical software 

(SPSS, Inc., Chicago, IL 2013) to perform the regression analysis on the data. 

 The regression model expressed the relationship between the research variables as 

a linear function with first year podiatric medical school GPA as the dependent variable 

and the applicant data set as independent variables. Modeling was performed by 

specifying first year podiatric medical school GPA as a linear function of the predictor 

variables in the following manner: 

 kk XBXBXBXBAY ...332211

^
++++=  

Where:  

• 
^
Y = the predicted value of the dependent variable (first year podiatric medical 

school GPA),  
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• A = the “baseline” value of the predicted variable which is obtained when the 

value of the independent variable is set to 0 (i.e., the Y intercept),  

• 1B to kB  represented the regression coefficient estimates (the slopes) for each 

of the independent variables calculated while holding constant the values of 

the other variables in the equation.  

• 1X through kX  represented the independent variables.  

 The model fitness and strength was assessed using analysis of variance 

(ANOVA). Further, the relative strength of the associations between the dependent 

variable and the independent variables were assessed using the regression coefficients. A 

test statistic based on the student’s t distribution was used for each coefficient to assess 

the null hypothesis that they were not statistically significantly different from 0. 

 Prior to performing the regression analysis each of the variables were assessed for 

meeting the assumption required for use in a multiple regression modeling. The use of 

multiple regression analysis requires that the variables used should be normally 

distributed. This assumption was checked by tabulating and/or plotting the distributions 

into a histogram or a stem-and-leaf graph.  

 Further, the pattern of the relationships should reflect linearity and 

homoscedasticity. The residuals should be independent from the error scores. All of these 

characteristics were assessed by using scatter-plots. Finally, the interpretation of the slope 

parameters was only adequate in the absence of multicoliniarity and singularity 

(unacceptably high correlations between the predictor variables). Tolerance tests are used 

to identify such characteristics among variables.  
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Confidentiality 

 The electronic data were kept on a password protected drive within the study 

institution and the principal investigator was the only person who had access to the data. 

The actual student files were kept in a locked cabinet in the Registrar’s office at the study 

institution. The results/findings of this study were reported in aggregate and no individual 

student was able to be identified if the results were publicly disseminated.  
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Chapter 4 

Results 

 The subjects for this study included 804 matriculants from the graduating classes 

of 2000 through 2015 admitted to the study institution as subjects.  The institutional 

selectivity, gender and ethnic origin of the subjects are summarized in Table 5.  The 

Barron’s Admissions Selector Rating contained six categories.  There were 12 (1.5%) 

matriculants that attended the most competitive educational institutions, 98 (12.2%) 

matriculants that attended highly competitive institutions, 296 (36.8%) matriculants that 

attended very competitive institutions, 266 (33.1%) matriculants that attended 

competitive institutions, 50 (6.2%) matriculants that attended less competitive 

institutions, and 80 (10.0%) matriculants that attended noncompetitive institutions.  There 

were two matriculants that attended institutions that were not listed in the Barron’s 

Admissions Selector Rating.   Thirty-four students who were dismissed or withdrew in 

poor academic standing attended institutions in the more selective institution category 

compared with 58 students who attended institutions in the less selective institution 

category.  There were 12 students that withdrew in good academic standing from the 

study institution.   

 The Peterson’s Four-Year College Selectivity Index contained five categories.  

There were 8 (1.0%) matriculants that attended the most difficult institutions, 73 (9.1%) 

matriculants that attended very difficult institutions, 597 (74.3%) matriculants that 

attended moderately difficult institutions, 44 (5.5%) matriculants that attended minimally 

difficult institutions, and 80 (10.0%) matriculants that attended noncompetitive 

institutions.  There were two applicants that attended institutions that were not listed in  
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Table 5 

Descriptive Statistics for Institutional Selectivity, Gender and Ethnic Origin  

Institutional Selectivity Frequency % 

Barron’s   

1 = Most competitive 12 1.5 

2 = Highly competitive 98 12.2 

3 = Very competitive 296 36.8 

4 = Competitive 266 33.1 

5 = Less competitive 50 6.2 

6 = Noncompetitive 80 10.0 

Peterson’s    

1 = Most difficult 8 1.0 

2 = Very difficult 73 9.1 

3 = Moderately difficult 597 74.3 

4 = Minimally difficult 44 5.5 

5 = Noncompetitive 80 10.0 

Gender   

1 = Male 570 70.9 

2 = Female 234 29.1 

Ethnic Origin   

1 = Non-white 91 11.3 

2 = White 713 88.7 
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the Peterson’s Four-Year College Selectivity Index.  Ten students who were dismissed or 

withdrew in poor academic standing attended institutions in the most difficult and very 

difficult institution category compared with 67 students in the moderately difficult 

institution category and 15 students in the minimally difficult and noncompetitive 

institution categories.   

 The subjects were also characterized by being composed of 570 male and 234 

female students.  The percentage breakdown according to gender was 70.9% male and 

29.1% female.  The ethnic origin of accepted applicants that classified themselves as 

white was 713 (88.7%) and accepted applicants that classified themselves as non-white 

was 91 (11.3%).  The mean age for the matriculants was 24.55 years (SD = 3.35). 

The descriptive statistics for the UGPA, SGPA and MCAT variables for all 

matriculants are summarized in Table 6.  The mean UGPA was 3.26 (SD = 0.35) and the 

mean SGPA was 3.12 (SD = 0.42).  The mean MCAT physical science score was 6.84 

(SD = 1.60), the mean MCAT biological science score was 7.37 (SD = 1.92), the mean 

MCAT verbal reasoning score was 7.35 (SD = 2.01) and the mean MCAT writing sample 

was 5.35 (SD = 2.00).  There were 95 matriculants that were admitted that did not take 

the MCAT.  The decision to admit students that did not take the MCAT was made by the 

dean of the college. 

The descriptive statistics for the UGPA, SGPA and MCAT variables for the 

matriculants who were dismissed or withdrew are summarized in Table 7.  The mean 

UGPA was 3.08 (SD = 0.34) and the mean SGPA was 2.90 (SD = 0.53).  The mean 

MCAT physical science score was 5.31 (SD = 1.51), the mean MCAT biological  
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Table 6 

Descriptive Statistics for UGPA, SGPA and MCAT of All Matriculants 

 UGPA SGPA 

MCAT 
Physical 
Science 

MCAT 
Biological 

Science 

MCAT 
Verbal 

Reasoning 

MCAT 
Writing 
Sample 

N 804 804 709 709 709 709 

M 3.26 3.12 6.84 7.37 7.35 5.35 

SD 0.35 0.42 1.60 1.92 2.01 2.00 

Range 2.28 – 4.0 2.0 – 4.0 2-12 2-12 2-13 1-11 

 

Table 7 

Descriptive Statistics for UGPA, SGPA and MCAT for Unsuccessful Students 

 UGPA SGPA 

MCAT 
Physical 
Science 

MCAT 
Biological 

Science 

MCAT 
Verbal 

Reasoning 

MCAT 
Writing 
Sample 

N 104 104 91 91 91 91 

M 3.08 2.90 5.31 5.66 5.89 5.59 

SD 0.34 0.53 1.51 2.11 2.34  2.24 

Range 2.33 – 3.89 2.0 – 3.90 2-9 2-11 2-11 1-10 

 

science score was 5.66 (SD = 2.11), the mean MCAT verbal reasoning score was 5.89 

(SD = 2.34) and the mean MCAT writing sample was 5.59 (SD = 2.24). 

The descriptive statistics for the UGPA, SGPA and MCAT variables for the 

students that were successful and completed the first-year are summarized in Table 8.  

The mean UGPA was 3.29 (SD = 0.34) and the mean SGPA was 3.16 (SD = 0.41).  The 

mean MCAT physical science score was 7.06 (SD = 1.60), the mean MCAT biological  

 



63 

Table 8 

Descriptive Statistics for UGPA, SGPA and MCAT for Successful Students 

 UGPA SGPA 

MCAT 
Physical 
Science 

MCAT 
Biological 

Science 

MCAT 
Verbal 

Reasoning 

MCAT 
Writing 
Sample 

N 700 700 618 618 618 618 

M 3.29 3.16 7.06 7.62 7.56 5.31 

SD 0.34 0.41 1.60 1.85 1.95 1.97  

Range 2.28 – 4.0 2.0 – 4.0  3-12 2-12 2-13 1-11 

 

science score was 7.62 (SD = 1.85), the mean MCAT verbal reasoning score was 7.56 

(SD = 1.95) and the mean MCAT writing sample was 5.31 (SD = 1.97).  The successful 

students had higher UGPA, SGPA, MCAT physical science score, MCAT biological 

science score, and MCAT verbal reasoning score.  The only pre-admission measure that 

was higher for unsuccessful students was MCAT writing sample score.   

Bivariate Analysis 

 The correlation coefficients from the bivariate analysis for the variables are 

summarized in Table 9.  The correlation between the Barron’s Admissions Selector 

Rating and the Peterson’s Four-Year College Selectivity Index was r(800) = 0.742,  

p < .01, two tails.  Because of the strength and significance of this relationship, it was 

decided that the agreement between these two measures of selectivity be investigated 

using Cronbach’s Alpha reliability test.  Cronbach’s Alpha coefficient is a measure of 

internal consistency between two or more variables.  A high level of alpha reliability 

entails that the variables involved measure the same underlying concept somewhat 

differently, and as such, it was appropriate to construct a single composite index of the  
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Table 9 

Pearson Correlation Coefficients for Variables 

 P B S 
MCAT 

WS 
MCAT 

BS 
MCAT 

PS 
MCAT 

VR SGPA UGPA Age 
Year 1 
GPA 

P 1           

B 0.742** 1          

S 0.902** 0.959** 1         

MCAT 
WS 

-0.137** -0.104** -0.125** 1        

MCAT 
BS 

-0.066 -0.081* -0.080* 0.592** 1       

MCAT 
PS 

-0.102** -0.110** -0.114** 0.610** 0.856** 1      

MCAT 
VR 

-0.124** -0.110** -0.124** 0.618** 0.789** 0.772** 1     

SGPA 0.111** 0.108** 0.116** 0.104** 0.218** 0.176** 0.121** 1    

UGPA 0.072* 0.069* 0.075* 0.090* 0.171** 0.124** 0.110** 0.856** 1   

Age 0.135** 0.144** 0.150** -0.163** -0.118** -0.092** -0.128** -0.086* -0.192** 1  

Year 1 
GPA 

-0.038 -0.061 -0.056 0.117** 0.225** 0.162** 0.160** 0.472** 0.493** -0.165** 1 

 
Note. B = Barron’s Admission Selector Rating; P = Peterson’s Four-Year College Selectivity Index; S = Composite Index for selectivity 
*p < .05. **p < .01 
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variables.  The reliability test for the two selectivity measures resulted in α = .81, which 

was above the standard cut-off for a high level of reliability.  Because of this high 

reliability index it was determined that the two selectivity variables be combined to form 

a composite index of selectivity.  The combination was achieved by averaging.    

A correlation for the pre-admission measures revealed that institutional selectivity 

and the sections of the MCAT were significantly related in a negative direction.  The 

interaction between the composite index for selectivity and MCAT writing sample was 

r(707) = -0.125, p < .01, two tails.  The correlation between the composite index for 

selectivity and MCAT physical science was r(707) = -0.114, p < .01, two tails.  The 

interaction between the composite selectivity index for selectivity and MCAT verbal 

reasoning was r(707) = -0.124, p < .01, two tails.  The correlation between the composite 

index for selectivity and MCAT biological science was r(707) = -0.080, p < .05, two tails.  

The interaction between the composite index for selectivity and SGPA was  

r(800) = 0.116, p < .01, and correlation with UGPA was r(800) = 0.075, p < .05, two 

tails.   The correlation between the composite index for selectivity and age was  

r(800) = 0.150, p < .01, two tails.  There was no interaction between the composite index 

for selectivity and first year medical school GPA.   

The MCAT writing sample was correlated with the SGPA and was  

r(707) = 0.104, p < .01, two tails.  The interaction between the writing sample and UGPA 

was r(707) = 0.090, p < .05, two tails.  There was also a significant negative interaction 

between the writing sample and age, r(707) = -0.163, p < .01, two tails.  The correlation 

between the MCAT writing sample and first year medical school GPA was  

r(698) = 0.117, p < .01.   
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There was an interaction between the MCAT biological science and SGPA,  

r(707) = 0.218, p < .01.  The biological science section was correlated with the UGPA 

and was r(707) = 0.171, p < .01, two tails.  A negative significant interaction existed 

between the biological science section and age, r(707) = -0.118, p < .01.  The correlation 

between the MCAT biological science and first year medical school GPA was  

r(698) = 0.225, p < .01. 

The MCAT physical science was correlated with the SGPA and was  

r(707) = 0.176, p < .01, two tails.  The interaction between the physical science and 

UGPA was r(707) = 0.124, p < .01, two tails.  There was also a significant negative 

interaction between the physical science and age, r(802) = -0.092, p < .01, two tails.  The 

correlation between the MCAT physical science and first year medical school GPA was 

r(698) = 0.162, p < .01.   

There was an interaction between the MCAT verbal reasoning and SGPA,  

r(707) = 0.121, p < .01.  The verbal reasoning section was correlated with the UGPA and 

was r(707) = 0.110, p < .01, two tails.  A negative significant interaction existed between 

the verbal reasoning section and age, r(707) = -0.128, p < .01.  The correlation between 

the MCAT verbal reasoning and first year medical school GPA was r(698) = 0.160,  

p < .01. 

The SGPA was correlated with UGPA and was r(802) = 0.856, p < .01.  There 

was a significant negative interaction between SGPA and age, r(802) = -0.086, p < .05, 

two tails.  The SGPA was correlated with first year medical school GPA, r(698) = 0.472, 

p < .01.   The UGPA was negatively correlated with age and was r(802) = -0.192, p < .01.  

An significant interaction existed between UGPA and first year medical school GPA and 
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was r(698) = 0.493, p < .01.  Matriculant age was negatively correlated with first year 

medical school GPA and was r(698) =  -0.165, p < .01, two tails.   

Multivariate Analysis 

The estimates from the multivariate linear regression model that was used to 

examine the relationship between independent variables and first-year performance is 

depicted in Table 10.  The adjusted multiple R-squared value was 0.297.  Thus 29.7% of 

the variances in the dependent variable (first year medical school performance) can be 

said to be accounted for by or attributed to the combined variances of all the independent 

variables used in the model.  The analysis of variance revealed that the overall model was 

significant, F(10, 689) = 30.54, p < .001, η = 0.307.   

 Table 10 also shows the regression coefficients and the associated p-values for the 

test of the null hypothesis that each of the slope parameters is not statistically 

significantly different from 0.  The predictor variables in the regression model that had a 

statistically significant p-value were composite selectivity index, MCAT biological 

sciences, SGPA, UGPA, age and gender.  The multivariate analysis demonstrated that 

MCAT physical sciences, MCAT writing sample, MCAT verbal reasoning and ethnicity 

were not statistically significant.   

 The directions of the slope parameters (i.e., all the slope parameters with 

statistically significant p-values) were all in the hypothesized direction.  Institutional 

selectivity, which had its value coded “1” for high level selectivity and “6” for lower 

level of selectivity in the composite index, had a negative slope signifying that, 

controlling for all the predictor variables in the model, a lower value (high level of  
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Table 10 

Regression Coefficients Predicting First-Year Podiatric Medical School GPA 

Model Beta (Standardized Slope) 

UGPA .329** 

MCAT Biological Science .212** 

SGPA .185** 

Selectivity -.117** 

Gender -.109** 

Age -.079* 

MCAT Physical Science -.097 

Ethnicity .054 

MCAT Writing Sample -.043 

MCAT Verbal Reasoning .027 

 
R2 = 0.307 (Adjusted to 0.297) p < .001. 
F(10, 689) = 30.54, p < .001, η = 0.307. 
* p < .05 
** p < .01 

 

selectivity) is associated with higher first-year podiatric medical school GPA.  Higher 

values of UGPA, SGPA, and MCAT biological science scores were associated with 

higher first-year podiatric medical school GPA when the effects of all of the other 

predictors in the model were held constant.  The age and gender variables that were used 

in the model also showed that on the average, younger students and male students had a 

higher first-year podiatric medical school GPA as compared to older students and female 

students when the effects of all of the other predictors in the model were held constant. 

 The standardized slope parameters also measure the strength of the association 

between each predictor variable and the dependent variable while controlling for all of 
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the other predictor variables in the model.  Accordingly, the strongest predictor of  

first-year podiatric medical school GPA was UGPA, MCAT biological score, SGPA, 

selectivity, gender, and age.  Since the slopes of the other predictor variables were not 

statistically significantly different from 0 (p > 0.10), they were ignored. 

 The null hypothesis statements are depicted in Table 11 with the hypothesis test 

outcomes for each independent variable.   

Table 11 

Null Hypotheses Summary 

Independent Variable Reject Null Hypothesis 

The combined Baron’s and Peterson’s institutional selectivity index is not a 
significant predictor of first year GPA in a podiatric medical school 

Yes 

The MCAT section scores are not significant predictors of first year GPA in 
a podiatric medical school  

Biological Science 

Physical Science 

Verbal Reasoning 

Writing Sample 

Yes 

No 

No 

No 

The UGPA is not a significant predictor of first year GPA in a podiatric 
medical school Yes 

SGPA is not a significant predictor of first year GPA in a podiatric medical 
school Yes 

Ethnicity is not a significant predictor of first year GPA in a podiatric 
medical school No 

Age is not a significant predictor of first year GPA in a podiatric medical 
school Yes 

Gender is not a significant predictor of first year GPA in a podiatric medical 
school Yes 

Podiatric medical schools are not able to maximize their ability to predict 
which applicants will succeed in podiatric medical school using optimally 
weighted pre-admission variables  

Yes 
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Chapter 5 

Discussion 

Few studies have examined the relationship between pre-admission variables and 

performance in podiatric medical school (Sesodia, Molnar, & Shaw, 2012; Yoho, 

Antonopoulos & Vardaxis, 2012).  The published studies did not examine numerous 

variables or were limited in sample size.  Although the relationship between  

pre-admission variables and performance have been studied extensively in allopathic 

medicine and on a limited basis in osteopathic medicine, this was the largest study based 

on the sample size and variables examined relating to podiatric medicine.  This study was 

also the first study to utilize a composite index for institutional selectivity as a variable in 

medical school admission research.   

The study utilized independent variables that included UGPA, SGPA, MCAT, 

gender, age, ethnicity, and undergraduate school selectivity based on the  Barron’s 

Admissions Selector Rating and Peterson’s Four-Year College Selectivity Index which 

were converted to a composite index for selectivity.  The study utilized first year 

podiatric medical school GPA as the dependent variable.  Seven hypotheses relating to 

institutional and student characteristics were examined to determine if they were a 

significant predictor of first year podiatric medical school GPA,  and an eighth hypothesis 

related to the combined predictiveness of the independent variables was evaluated. 

Institutional Selectivity 

 The first hypothesis tested in this study dealt with the association between 

different selectivity models and their ability to significantly predict first year podiatric 

medical school GPA. The Barron’s Admission Selector Rating and Peterson’s Four-Year 
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College Selectivity Index were used as variables for institutional selectivity in this study 

and represent the two models previously used in medical school admission research (Blue 

et al., 2000; Kleshinski et al., 2009).   

 The bivariate analysis demonstrated a weak negative correlation between the 

Barron’s Admission Selector Rating and first year podiatric medical school GPA.  The 

interaction was not statistically significant and the direction of the slope was expected 

because more selective institutions were coded with lower number values in the analysis.    

 The bivariate analysis revealed a weak negative correlation between the 

Peterson’s Four-Year College Selectivity Index and first year podiatric medical school 

GPA.  The interaction was not statistically significant and exhibited less relationship to 

first year podiatric medical school GPA than the Barron’s Admission Selector Rating. 

The analysis did reveal that the two models used as a measure of selectivity in this study 

had a strong correlation with one another, most likely because they measure similar 

institutional characteristics.  Based on this relationship and the fact that these models 

appear to be measuring similar attributes, the decision was made to calculate a 

Cronbach’s Alpha as a measure of reliability of the two selectivity models (Mishra, 

2014).  Based on the results of the Cronbach’s Alpha, the two models were combined to 

form a composite index of selectivity.  The use of a composite index for selectivity has 

not been described in prior studies related to medical school admission variable research.  

The composite index of selectivity was then re-analyzed in the bivariate analysis and was 

found to again have a weak negative correlation with first year podiatric medical school 

GPA that was not statistically significant. 
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 In the multivariate linear regression model, when other variables were included, 

the composite index of selectivity was statistically significant.  These results reinforce 

earlier findings reported in allopathic medicine.   

 This study demonstrated that institutional selectivity did not correlate well with 

first year podiatric medical school GPA; however institutional selectivity was statistically 

significant when it was examined in conjunction with other student characteristic 

variables.  Mitchell (1990) did find that adding selectivity to other pre-admission 

variables could improve the predictive value for determining medical school 

performance.  This is similar to findings by Huff and Fang (1999), although they used a 

different measure to define student success.  They found that students that attended 

institutions with a lower selectivity rating were at an increased risk for academic 

difficulty.  Smith and Geletta (2010) similarly found that institutional selectivity was able 

to predict success in podiatric medical school utilizing the Barron’s Selector Rating.  

Their study reported a smaller sample size and only evaluated one selectivity index.  The 

findings suggest that utilizing a composite index of selectivity increased the predictive 

value of the linear regression model in podiatric medical students. 

 Blue et al. (2000) reported that selectivity, specifically the Barron’s Selector 

Rating did not add to the ability to predict performance in allopathic medicine if the 

MCAT and UGPA were available.  This finding was similar to the results of this study 

because although the composite index for selectivity was statistically significant in the 

regression model, the predictive value was lower than the MCAT Biological Science 

section and the UGPA.  Although there was no interaction between the composite index 

of selectivity and first year podiatric medical school GPA in the bivariate analysis, there 
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was a statistically significant interaction between selectivity and all sections of the 

MCAT and UGPA.  This interaction has also been previously reported in allopathic 

medicine (Hall & Bailey, 1992; Jones & Adams, 1983).   

Medical College Admission Test 

 The second hypothesis tested in this study dealt with the association between 

MCAT section scores and their ability to significantly predict first year podiatric medical 

school GPA.  All four MCAT sections were examined in the bivariate analysis and found 

to have a statistically significant correlation with first year podiatric medical school GPA.  

The strongest interaction was between the MCAT biological science section and first year 

podiatric medical school GPA.  The weakest interaction was between the MCAT writing 

sample section and first year podiatric medical school GPA.   

 Most of the previous research focused on the MCAT biological science section 

which has been shown to predict success in allopathic medical school, although the 

predictive validity was small (Donnon et al., 2007).  Gilbert et al. (2002) examined the 

MCAT writing sample and found that it did not improve the prediction of medical school 

performance at allopathic institutions.  Previously published accounts related to the 

MCAT and its ability to predict medical school performance were supported by the 

current study.   

 The multivariate linear regression model demonstrated that the MCAT biological 

science score was statistically significant and had the second highest predictive value in 

the model.  The MCAT physical science, MCAT verbal reasoning and MCAT writing 

sample scores were not statistically significant in the regression model.  The use of 

MCAT scores in a predictive model has demonstrated the ability to predict medical 
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school grades and when combined with other variables such as UGPA, the predictive 

value increases (Wiley & Koenig, 1996).  In the current study, all of the MCAT scores 

demonstrated a significant interaction with UGPA and bolster previously published 

claims that the MCAT, specifically the biological science section has the ability to predict 

first year podiatric medical school GPA in podiatric medicine.    

Undergraduate Grade Point Average 

  The third hypothesis tested in this study examined the association between UGPA 

and the ability to significantly predict first year podiatric medical school GPA.  The 

results demonstrated that there was a significant correlation between UGPA and first year 

podiatric medical school GPA and the interaction was the highest in the bivariate 

analysis.  The UGPA was also statistically significant in the regression model and also 

had the highest predictive value.  This finding was consistent with numerous other 

published studies in allopathic medicine that demonstrated that UGPA was a strong 

predictor of academic success in medical school (Daubney et al., 1981; Hall & Bailey, 

1992; Nowacek et al., 1987).  Yoho et al. (2012) also demonstrated that UGPA was 

significantly correlated with academic performance in podiatric medical school.  Their 

study included a smaller sample size and only included students that were successful.   

 Some authors caution that using UGPA in a predictive model could be 

problematic due to disparate grading practices and difference in academic rigor at 

undergraduate institutions (Sarnacki, 1982; Silver & Hodgson, 1997).  There was a 

significant interaction between UGPA and the composite selectivity index in this study 

which demonstrated that when matriculants attended less selective schools they did have 

higher UGPA’s.  Jones and Adams (1983) suggested that UGPA may not be a standard 
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measure of student performance because of institutional variation and Nowacek et al. 

(1987) recommended using the MCAT because it can provide a standard measure of 

performance irrespective of institution background.  The regression model demonstrated 

that the predictive value of the UGPA was higher than the sections of the MCAT, despite 

the correlation between UGPA and the composite selectivity index.   

Science Grade Point Average 

The fourth hypothesis tested in this study examined the association between 

SGPA and the ability to significantly predict first year podiatric medical school GPA.  

The study revealed that there was a significant interaction between SGPA and first year 

podiatric medical school GPA.  The SGPA was the third strongest predictive value in the 

regression model and was statistically significant.  These findings were expected based 

on previous literature and the results related to UGPA from the current study.   

Numerous authors have identified that SGPA has a statistically significant 

correlation with pre-clinical allopathic medical school performance and some have even 

suggested that SGPA is the most important predictor variable (Friedman & Bakewell, 

1980; Hall & Stocks, 1995).  Although the results from the current study demonstrated 

that SGPA was a significant variable in predicting first year podiatric medical school 

GPA, it was not the strongest predictor.  The strongest predictor of first year podiatric 

medical school GPA was UGPA, but there was a significant relationship between SGPA 

and UGPA.  The interaction between these two variables was the second highest 

correlation next to institutional selectivity.  The obvious answer for this finding was that 

the UGPA takes into account all of the graded coursework at an undergraduate institution 
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and the SGPA is part of that calculation and the expectation was that there would be 

agreement amongst these two variables.   

A similar trend unfolded between SGPA and the composite selectivity index 

which revealed that matriculants that attended less selective institutions also had higher 

SGPA’s.  The interaction was more significant between these two variables than the 

interaction between UGPA and composite selectivity index.  This result was difficult to 

explain because of the high level of agreement between SGPA and UGPA.   

Ethnicity 

The fifth hypothesis tested in this study dealt with the association between 

ethnicity and the ability to significantly predict first year podiatric medical school GPA.  

Ethnicity was not evaluated for interaction with other variables using a bivariate analysis 

because it was a binary variable.  The results from the regression model demonstrated 

that ethnicity was not a significant variable in predicting first year podiatric medical 

school GPA.   

In a previous study of podiatric medical students, Smith and Geletta (2010) found 

that ethnicity was a significant predictor of first year podiatric medical school GPA.  The 

difference in findings can be attributed to the fact that the current study had a larger 

percentage of white students than the previous study, 88.7% and 68.4% respectively.  The 

results confirm published accounts that non-white students are underrepresented in not 

just allopathic medical schools, but podiatric medical schools (Association of American 

Medical Colleges, 2007; Shea & Fullilove, 1985).   

Although ethnicity and institutional selectivity was not examined in the bivariate 

analysis, previous literature has shown that minority students are more likely to attend 
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nonselective four-year institutions (Alon & Tienda, 2007).  Previous research has also 

demonstrated that minority students are often financially disadvantaged and students 

from low socioeconomic backgrounds are more likely to also attend less selective 

institutions (Davies & Guppy, 1997; Hu & Kuh, 2003; McConnell, 2000; McNeal, 1999).  

Even though gender, ethnicity and socioeconomic status were not evaluated to determine 

if there was an interaction between these variables, others have suggested that the 

variables are linked with one another.   

Age 

The sixth hypothesis tested in this study examined the association between age 

and the ability to significantly predict first year podiatric medical school GPA.  There 

was a strong correlation between age and first year podiatric medical school GPA.  The 

correlation was negative and demonstrated that younger matriculants have higher first 

year podiatric medical school GPA’s.  Previous research in allopathic and podiatric 

medicine also supported this finding regarding matriculant age. 

Numerous studies have demonstrated that younger matriculants had higher 

UGPA, SGPA, and MCAT scores than their peers and had higher scores their first two 

years of allopathic medical school (Feil et al., 1998; Ramsbottom-Lucier et al., 1995).  

Kick et al. (2000) suggested that one explanation for this finding could be that older 

students had more personal responsibilities such as marriage and children which made it 

difficult to study.  Sesodia et al. (2012) demonstrated that increasing student age reduced 

four-year graduation rate by 18%.   

 There was also a significant correlation between age and the composite 

selectivity index which suggested that younger students attended more selective 
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institutions.  This finding was supported by previous research.  Davies and Guppy (1997) 

found that younger students were more likely to attend institutions with a higher 

selectivity rating.  The interaction between the variables related to age, composite 

selectivity index, UGPA and SGPA paint a picture that older podiatric medical students 

may attend less selective institutions because of personal responsibilities and this may 

affect their UGPA and SGPA and impact admission into podiatric medical school.  The 

results from the regression model demonstrated that age was a significant variable in 

predicting first year podiatric medical school GPA.   

Gender 

The last hypothesis tested in this study dealt with the association between gender 

and the ability to significantly predict first year podiatric medical school GPA.  Gender 

was also not evaluated for interaction with other variables using a bivariate analysis 

because it was a binary variable.  The results from the regression model revealed that 

gender was a significant predictor of first year podiatric medical school GPA although 

the level of significance was the second lowest of all other significant variables.   

Since gender was not used as a variable in the bivariate analysis, it was difficult to 

correlate the results to previous studies that have examined the interaction between 

gender and other variables and found that woman had lower UGPA and MCAT scores 

(Ramsbottom-Lucier et al., 1995; Weinberg & Rooney, 1973).   

The fact that gender contributed to predictiveness in the regression model with 

first year podiatric medical GPA was consistent with other literature.  Weinberg and 

Rooney (1973) and Case et al. (1993) suggested that woman had lower basic science 

scores in allopathic medical school the first two years, but the difference was negligible.  
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This helps to explain that although gender was able to predict first year podiatric medical 

school GPA, gender was the weakest significant variable in the regression model.   

Conclusions 

Because the sample for this study was selected from a single academic institution, 

any conclusions drawn from the study may not be applicable to the general population or 

other podiatric medical schools.  However, the following conclusions about the sample in 

this study can be drawn.   

 The Barron’s Selector Rating and Peterson’s Four-Year Colleges guide revealed a 

very weak correlation with first year podiatric medical school GPA that was not 

significant.  Due to the level of agreement amongst these variables a composite index of 

selectivity was created and utilized for analysis.  To the author’s knowledge, this was the 

first time a composite index for selectivity has been described in the literature as a single 

variable.  The composite index for selectivity was not significantly correlated with first 

year podiatric medical school GPA.  However, when other student characteristic 

variables were included in the regression model, the composite index for selectivity was 

significant and had predictive value in determining first year podiatric medical school 

GPA.  The study also identified a significant correlation between the composite 

selectivity index and all sections of the MCAT, UGPA, SGPA and age.   

 All sections of the MCAT were significantly correlated with first year podiatric 

medical school GPA.  The highest correlation was demonstrated between the MCAT 

biological science section and first year podiatric medical school GPA.  The lowest 

correlation was between the MCAT writing sample and first year podiatric medical 
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school GPA.  In the regression model only the MCAT biological section was statistically 

significant.   

 There was a strong significant correlation between the UGPA and first year 

podiatric medical school GPA.  The correlation was the highest in the bivariate analysis.  

The UGPA also demonstrated the highest predictive value in the regression model.  The 

SGPA was also significantly correlated with first year podiatric medical school GPA and 

also demonstrated significant predictive value in its ability to predict first year podiatric 

medical school GPA.   

 The study demonstrated that age was significantly correlated with first year 

podiatric medical school GPA and all of the other student characteristic variables.  The 

regression model also demonstrated that age was able to predict first year podiatric 

medical school GPA.  Although ethnicity and gender were not included in the bivariate 

analysis, the regression model revealed that gender was significant in helping predict first 

year podiatric medical school GPA and ethnicity was not a significant contributor.  

 The results indicated that all sections of the MCAT, UGPA, SGPA and age are 

correlated with first year podiatric medical school GPA.  Students with higher first year 

podiatric medical school GPA had higher MCAT scores, higher UGPA, higher SGPA 

and were younger.  The results also suggested that UGPA, MCAT biological science, 

SGPA, composite index of selectivity, gender and age had predictive value regarding first 

year podiatric medical school GPA.  The independent variables displayed a variance of 

almost 29.7% in the regression model, leaving 70.3% to be explained by other variables 

that were not included in this model.   
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Significance of this Research 

  Although research utilizing pre-admission measures and their ability to predict 

performance has been conducted in allopathic medicine, drawing similar conclusions 

regarding podiatric medicine based on those studies is presumptuous without researching 

applicants to podiatric medical schools.  The allopathic applicant pool is larger and has 

higher pre-admission measures than the podiatric applicant pool, thus a large multi-year 

study specifically related to podiatric medicine can be applied to the study institution and 

the podiatric medical profession.   

Study Institution 

The results of this study suggested that some pre-admission measures should be 

used in the screening of applicants to podiatric medical school because of their ability to 

predict performance in podiatric medical school as defined by the first year podiatric 

medical school GPA.  The pre-admission measures that should be given the most weight 

are the UGPA, MCAT biological sciences score, SGPA, composite index of selectivity, 

gender and age.  Although some applicants were admitted without MCAT scores, the 

study institution no longer interviews applicants unless the student has taken the MCAT 

examination.  The use of age and gender as a means of excluding podiatric medical 

school applicants for admission could have legal ramifications related to discrimination.   

Although this study revealed similar results to previously conducted studies in 

allopathic medicine, this was the first study to confirm that the same pre-admission 

measures have the ability to predict success in podiatric medical school despite smaller 

and weaker applicant pools as measured by UGPA, SGPA and MCAT scores.  Previous 

allopathic studies that used institutional selectivity as a predictor variable also used one 
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specific measure for institutional selectivity and the use of a composite index for 

selectivity has not been previously described.  This is applicable to all medical school 

researchers seeking to conduct admissions research.      

Based on the findings of this study the institution should consider the following 

recommendations for future research.  The study institution should explore the predictive 

validity of other independent variables on podiatric medical school performance such as 

an applicant’s balance between extra-curricular activities and academics.  This 

information could be elicited during the interview and quantified.  Another variable that 

should be considered is socioeconomic status.  Previous authors have demonstrated that 

student socioeconomic status has been correlated with institutional selectivity and 

undergraduate persistence; however this has not been explored in podiatric medicine.   

Inclusion of these variables may increase the predictive validity of the regression model 

that currently only explains 29.7% of the variance.  In order to analyze additional 

variables, a procedure for collection of pre-admission measures would have to be 

established since these measures are not currently captured at the study institution.   

 Another institutional research recommendation would include examining other 

dependent variables such as national licensing examinations, clinical evaluation scores, 

residency placement, and professional board certification examinations to expand the 

definition of matriculant success.  Analyzing additional dependent variables would 

require a national effort on behalf of the profession because currently much of this 

information is not released to podiatric medical schools.    
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Podiatric Medical Profession 

The profession should conduct a national study similar to the current study to 

determine if these results are generalizable.  Allopathic medicine has previously 

conducted this research on a national level and utilized the results of previous studies to 

make decisions about applicants for decades.  Currently a national effort to conduct this 

research in podiatric medicine has been nonexistent, leaving podiatric medicine decades 

behind other professions.  This type of research would be extremely difficult to conduct 

because pre-admission measures for the matriculants at all podiatric medical schools are 

not contained in a single national database.  Currently institutions are not required to 

share applicant and matriculant pre-admission measures with the national organizing 

body of the profession.   

Profession wide research would still be difficult even with the existence of a 

single database because a uniform dependent variable would have to be identified.  The 

first year podiatric medical school GPA could not be used because of different grading 

schemes and standards exist at different institutions.  A dependent variable that is 

uniform amongst all students would have to be selected such as national licensing 

examination scores, which is currently not released to the profession.  The national 

licensing examination reports released to podiatric medical schools only provide 

information related whether a student passed or failed the examination.   
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