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ABSTRACT 

BARBARA BAILEY GRESHAM 

PROGRAM, INSTITUTION AND PRODUCTIVITY CHARACTERISTICS AS 

PREDICTORS OF PHYSICAL THERAPY EDUCATION PROGRAM 

GRADUATION RATES AND LICENSURE  

EXAMINATION PASS RATES 

DECEMBER 2013 

Major changes have occurred in physical therapy education including 

advancement from the Master’s to Doctoral degree in physical therapist (PT) education, 

and the rapid increase in physical therapist assistant (PTA) programs housed in for-profit 

institutions.  In light of these changes, purposes of this study were to: (a) identify 

institutional, program and productivity factors related to graduation rate and licensure 

pass rate in physical therapy education programs and (b) determine whether institutional, 

program, and productivity factors were predictive of successful graduate outcomes. 

De-identified data from 200 PT and 274 PTA programs in the U.S. in 2012 was 

utilized.  Correlations were calculated to examine relationships among selected 

independent variables and dependent variables of graduation rate, first-time licensure 

pass rates, and ultimate 3-year pass rate. Prediction models were developed using 

regression analyses.  All relationships were generally small.   

Factors positively related to PT program outcomes included Carnegie 

classification (research very high activity), full-time clinical education length, number of 
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peer-reviewed articles, research space, and number of faculty with grants.  Factors 

negatively related to PT program outcomes were private institutional status, student to 

full-time core faculty ratio and faculty turnover.  All related variables were predictors of 

program outcomes. 

Factors positively related to PTA program outcomes were ratio of clinical 

education length to program length and Carnegie classifications (Baccalaureate and 

Master’s).  Factors negatively related to PTA program outcomes included Carnegie 

classification (private for-profit), number of cohorts per year, for-profit institutional 

status, and program length.  The primary predictor of licensure pass rates, a negative 

predictor, was for-profit institutional status. 

The results can inform stakeholders in PT and PTA education, including program 

faculty, administrators, students, Commission on Accreditation in Physical Therapy 

Education, and the public.  Stakeholders may assess or compare programs using results as 

benchmarking data for characteristics not previously studied.  CAPTE’s accreditation 

expectation of faculty scholarly productivity for PT programs was affirmed with the 

positive relationships to graduation and pass rates.  Factors related to Carnegie 

classifications and institutional status impacted PT and PTA program outcomes and 

warrant further study.  The relationship among clinical education time, performance and 

licensure exam pass rates is not clear and merits further study.  
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CHAPTER I 

INTRODUCTION 

Physical therapy is a health care discipline that addresses issues with movement 

and function and promotes health and fitness in individuals of all ages.  Physical therapy 

may be provided by a physical therapist (PT) who diagnoses problems and develops an 

individualized plan of care, or a physical therapist assistant (PTA) who works under the 

supervision of a PT.  These health care providers are graduates of accredited physical 

therapy education programs who have passed a licensure examination and met all 

licensure requirements for the state in which they practice.  Physical therapists presently 

practicing in the United States may have one of several entry level degrees due to the 

advancement of entry level education from the Bachelor’s degree in the 1970s and 1980s, 

to the current professional doctorate (Doctor of Physical Therapy or DPT).  The majority 

of PTAs have an Associate’s degree.  Physical therapy is currently one of the fastest 

growing professions in the United States (US).  The Bureau of Labor Statistics lists both 

PTs and PTAs in the Top 20 Fastest Growing Occupations (U S Bureau of Labor 

Statistics, 2012).  Demand for PTs is projected to increase by 39% from 2010 to 2020, 

while the demand for PTAs should increase by 45% for the same time frame. 

Multiple factors are driving the increased demand for health care providers.  One 

important factor is the rapidly aging population in the United States. Westling and 

McClurg (2012) noted that health care services are influenced by a wave of baby 
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boomers, individuals born between 1946 and 1964, determined to stay healthy and active 

later in life.  As an example, the number of total knee replacements in the US increased 

from 329,000 in 1997 to 686,000 in 2009, an 84% increase.  If this trend continues, a 

projected 1.4 million total knee replacements will be performed in the US in 2015 

(Agency for Healthcare Research and Quality, 2012).  A second major factor is health 

care reform legislation, such as the Affordable Care Act of 2010, designed to control 

costs while expanding health care coverage to millions and improving health care 

delivery (Kaiser Family Foundation, 2010).  Both factors require hospitals and other 

health care organizations to adapt in the face of increasing competition for insured 

clientele, stringent regulations, and demands for the best outcomes by well-informed 

individuals seeking care (Westling & McClurg, 2012).  

The increasing need for health care providers has resulted in the demand for more 

health care educational programs.  The number of accredited and developing PT 

education programs has increased by 13% since 2007, from 210 programs in 2007 to 244 

in 2013 (Commission on Accreditation in Physical Therapy Education [CAPTE], 2013b). 

The average PT class size has shown a steady increase during the same timeframe, 

resulting in an increase in total enrollment for PT education programs in the United States 

of approximately 20%.  The number of accredited and developing PTA education 

programs has increased 45%, from 260 in 2007 to a total of 377 programs in 2013 

CAPTE, 2013a).  

Academic institutions facing the increased demand for health care providers are 

dealing with their own challenges such as decreasing public funding, increasing costs, 
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increasing competition from non-traditional education providers, changing perceptions of 

the role of the educator, changing entry level degree, and increasing accountability 

(Potter, 2012).  Of these challenges, changing entry level degree, non-traditional 

education providers, and increasing accountability merit further elaboration as they relate 

to PT and PTA education.  

The first DPT program was developed in 1993 at Creighton University (Stohs, 

Jensen, & Paschal, 2003).  Over the next two decades, as professional and academic 

leaders advocated for direct access and envisioned physical therapy as a doctoring 

profession, other programs were developed.  In 2002, 31% of PT education programs 

offered the DPT degree and the percentage increased to 99% by 2012 (CAPTE 2012). 

The advancement of the professional degree from the master’s level to the doctoral level 

resulted in significant alterations for most programs, such as increased program length, 

increased costs to students and institutions, curricular modifications with additional 

content, and increased expectations for faculty qualifications and scholarship. 

Discussion of advancing the degree for PTAs from the associate’s to bachelor’s 

degree has just begun.  A major barrier to any change is that PTA education has 

traditionally been provided by public universities or community and technical colleges 

that do not have authority to grant bachelor’s degrees.  However, the number of for-profit 

educational institutions without such constraints has increased. For-profit education 

historically consisted of small trade schools that offered technical education certificate 

programs.  The most recent update of Carnegie classifications, however, revealed that 

77% of institutions newly classified since 2005 were from the private for-profit sector 
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(Carnegie Foundation for the Advancement of Teaching, 2011).  Between 2004 and 

2010, the number of Associate’s degrees awarded by for-profit institutions increased by 

77% (Senate Committee on Health, Education, Legal and Pensions [HELP], 2010). This 

increase has impacted physical therapy education because the majority of new PTA 

programs are being developed within for-profit institutions (CAPTE, 2013a)  The number 

of PTA programs in private for-profit colleges has increased almost fourfold from 9 in 

2007 to 42 in 2012.  The impact of the shift to for-profit institutions is unknown but 

research has shown that for-profit institutions have higher attrition rates, higher costs, 

reliance on part-time faculty, condensed time frame for degree completion, and limited 

student support services when compared to public and private not-for-profit institutions 

(Gupta, 1991; HELP, 2010). 

Increasing demands for accountability has also impacted physical therapy 

education. Public, professional, and political bodies have demanded performance-based 

accountability in recent years.  In the educational arena, accountability can be tied to 

institutional funding, institutional and program accreditation, and public perception.  

Institutional performance can be evaluated by measuring the two main functions of the 

university, teaching and research (Shin, 2010). Performance-based accountability 

measures of teaching (education) include graduation rates and licensure examination pass 

rates, while measures related to research include number of research publications and the 

amount of external research funds.   

According to Wilcox and Weber (2003), quality indicators play an increasingly 

important role in attracting the top student candidates to professional programs. The 
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authors identified several institutional factors that were influential in student selection of 

a PT education program.  The most influential factors included accreditation status, 

perception of educational quality, pass rates on licensing examination, faculty/student 

ratio, and small class size. Physical therapy program faculty should consider these factors 

in order to attract and accept students who are most likely to succeed.  By doing so, 

programs will be able to maximize efficient use of resources.  Physical therapy program 

faculty must also be informed about program and institutional factors that foster success 

in order to facilitate student and graduate success. Student and graduate success will 

perpetuate the cycle of attracting the top applicants.  Members of the physical therapy 

education community recognized the importance of identifying factors associated with 

student/graduate success during the development of Education Research Questions in 

Ranked Priority Order (American Physical Therapy Association [APTA], 2011). 

Accredited physical therapy education programs are required to report program 

outcome measures annually to the Commission on Accreditation in Physical Therapy 

Education (CAPTE or the Commission).  These measures include program graduate 

outcomes of licensure pass rates and graduation rates.  The literature related to 

professional education supports the use of outcomes, such as graduation rates and 

licensure exam performance, as appropriate measures of quality for individual programs 

(Maring & Costello, 2009; Mohr, Ingram, Hayes, & Du, 2005; Novak, 2009; Palmer, 

2001; Wheeler & Arena, 2009).   

In 2011, the mean graduation rate for PT education programs was 90.10% (range 

47% to 100%) and 75.02% (range 50% to 100%) for PTA programs (CAPTE, 2013a; 
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CAPTE, 2013b).  The Commission on Accreditation in Physical Therapy Education 

defines graduation rate as the percentage of students from an entering class who have 

completed the program within 150% of the expected timeframe.  The reasons students 

fail to complete PT and PTA programs are not readily available, but studies have shown 

that students leave professional programs most commonly for personal reasons and 

academic difficulty (Gupta, 1991; Noonan, Lundy, Smith Jr., & Livingston, 2012; Riddle, 

Utzman, Jewell, Pearson, & Kong, 2009).  A paucity of literature exists regarding factors 

related to graduation rates in physical therapy education programs. 

Students who successfully graduate from a physical therapy education program 

are eligible to take the National Physical Therapy Examination for PTs (NPTE) or PTAs 

(NPTE-PTA).  In 2011, the mean first-time pass rate for PTs by program was 88.2% 

(range 0% to 100%) and 93.1% for PTAs by program (range 58% to 100%) (CAPTE, 

2013a; CAPTE, 2013b).  While some programs consistently demonstrate high pass rates, 

other programs are not as successful.  Licensure pass rates are a commonly cited outcome 

measure in the physical therapy literature as well as other health care literature.  A 

number of factors have been shown to be associated with licensure examination success.  

Student factors such as grade point average (GPA) and standardized test scores are 

predictors of success on the NPTE and NPTE-PTA (Balogun, Karacoloff, & Farina, 

1986; Desmarais, Woble-Valenski, & Oestmann, 2011; Dockter, 2001; Roehrig, 1988; 

Utzman, Riddle, & Jewell, 2007).  The literature has been less conclusive about other  
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factors such as institutional classification or program characteristics such as program 

length, faculty qualifications, and faculty to student ratio (Maring, Costello, Ulfers, & 

Zuber, 2013; Maring & Costello, 2009; Mohr et al., 2005; Riddle et al., 2009).  

Statement of Problem 

The impact of recent changes in physical therapy education on program outcomes 

has not been investigated.  All PT education programs in the United States will offer the 

DPT degree as the entry level degree within the next two to three years. The move to a 

clinical doctorate required programs to make major changes in length and format of 

program, increased expectations for faculty qualifications and scholarship, and increased 

costs to both the program and students.  While earlier studies have investigated factors 

associated with successful licensure pass rates among PT education programs, no studies 

have investigated institution or program characteristics since the majority of programs 

have advanced to the doctoral level.  The professional literature addressing PTA program 

outcomes has been very limited and has not addressed whether for-profit or not-for-profit 

status impacts outcomes.  Studies to date have investigated either licensure pass rates or 

graduation rates (inversely investigated as attrition rates), but no studies have investigated 

the combination of outcomes of graduation rate with licensure examination pass rate at 

either the PT or PTA level.  Therefore the relationship between graduate outcomes by 

program is unknown.   

While literature exists related to program outcomes in physical therapy education, 

the literature addressing productivity or efficiency of physical therapy education 

programs is lacking. A recent report from a higher education panel defined productivity 
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in higher education as the ratio of output, such as degrees awarded, to input, such as labor 

and non-labor costs (Panel on Measuring Higher Education Productivity, Committee on 

National Statistics, Board on Testing and Assessment, Division of Behavioral and Social 

Sciences and Education [CNS/DBSSE], 2012). The only studies related to productivity 

dealt with faculty productivity but did not address other aspects of program productivity 

or efficiency.  Quality assessment should address the dimension of efficiency 

(Donabedian, 2005) and assessment of productivity/efficiency must ensure that quality is 

not negatively impacted (CNS/DBSSE, 2012).  

Purpose of Study 

The purposes of this study are to: (a) identify institutional and program factors 

related to successful outcomes of graduation rate and licensure pass rate in physical 

therapy education programs in the United States, (b) identify productivity indicators in 

physical therapy education related to high graduation rates and licensure pass rates, and 

(c) determine whether related institutional and program factors and productivity 

indicators are predictive of successful graduate outcomes.  Factors will be investigated 

separately for PT education programs and PTA programs.  Two different sets of graduate 

outcomes will be investigated for each type of program: (a) graduation rate with first-

time pass rate, and (b) graduation rate with a three-year ultimate pass rate. 
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Research Questions 

The following research questions will be investigated in this non-experimental 

retrospective study: 

1. Are institutional and program characteristics related to graduation rates and licensure 

examination pass rates for PT education programs? 

2. Are productivity indicators in physical therapy education related to graduation rates 

and licensure examination pass rates for PT education programs? 

3. Are related factors and indicators predictive of graduation rates and licensure 

examination rates for PT education programs? 

4. Are institutional and program characteristics related to graduation rates and licensure 

examination rates for PTA education programs? 

5. Are productivity indicators in physical therapy education related to graduation rates 

and licensure examination rates for PTA education programs? 

6. Are related factors and indicators predictive of graduation rates and licensure 

examination rates for PTA education programs? 

Variables 

The outcome variables for this study will be the graduation rates for all physical 

therapy education programs in the United States, the first-time NPTE pass rates for PT 

graduates and NPTE-PTA pass rates for PTA graduates by program, and the ultimate 3- 

year pass rates for the same exams.  A number of predictor variables will be investigated, 

including:  

 Carnegie classification,  
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 Program length, 

 Program financial characteristics,  

 Program space,  

 Number of student cohorts per year,  

 Collective faculty characteristics, and  

 Faculty scholarship characteristics.   

A detailed description of predictor variables is provided in Chapter 3: Methodology. 

Operational Definitions 

Definitions related to outcome variables and predictor variables are defined 

below. 

First-time pass rate – The Federation of State Boards of Physical Therapy 

(FSBPT) defines the first time pass rate on the NPTE or NPTE-PTA as the percentage of 

graduates from a physical therapy education program attempting the licensure exam who 

are successful on the first attempt (Federation of State Boards of Physical Therapy, 

2012).  The first-time pass rates for 2011 and 2012 graduates will be used for analysis. 

Ultimate pass rate – The ultimate pass rate is defined as an average of the 

percentage of students in three consecutive graduation classes that took the licensure 

examination and passed regardless of number of attempts (Federation of State Boards of 

Physical Therapy, 2012). The ultimate pass rates for 2009 to 2011 graduates will be used 

for analysis because that is the most recent full set of data available at the time of the 

study. 
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Graduation rate – For annual reporting purposes, CAPTE has defined the 

graduation rate for a program as the percentage of students from an original cohort of 

students who graduate within 150% of the time that is normally expected for completion 

of the program (Commission on Accreditation in Physical Therapy Education, 2013d). 

For the purpose of this study, graduation rates for the class of 2010 will be used for 

analysis for PT education programs and 2011 for analysis for PTA programs.  These 

graduation years are the most recent years that allow data to capture all graduates within 

150% of the original expected graduation date. 

Carnegie classification – This classification system was developed by the 

Carnegie Foundation as a method of describing institutional diversity. Institutions are 

classified into categories based upon several criteria such as number, variety and type of 

undergraduate and/or graduate degrees, institution size and setting, and level of research 

activity.  In this study, the traditional, or basic, classification will be utilized from 2010. 

Professional program (PT) –For PT education programs, this phrasing will 

include only the professional component as distinguished from the pre-professional phase 

(i.e. baccalaureate, undergraduate, prerequisites. 

Complete program (PTA) – For PTA programs, the complete program will 

include  all general education, pre-requisite and technical courses.  

Full-time clinical experience – Clinical experiences that are expected to be 40 

hours per week will be considered full-time.  For the purpose of this study, the length in 

weeks of full-time clinical experiences will be utilized.  
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Total cost of program per student - The total cost of the program per student will 

include tuition, fees, and other program costs (excluding meals, housing, and travel 

related to clinical education) for the entire professional program for PT students or for the 

complete program for PTA. For the purpose of this study, the total cost of the program 

for students graduating in 2012 will be utilized. 

Total annual program expense per graduate – The total annual program expense 

will be calculated by combining the total budget for core faculty and staff salary expenses 

for the academic year, excluding benefits, and the total budget for operating expense for 

the academic year including overhead, equipment, travel, compensation for associated 

faculty, and other operational expenses.  The total expense (input) will be divided by the 

number of graduates (output). For the purpose of this study, the 2012 academic year and 

number of 2012 graduates will be utilized. 

Teaching laboratory space – For the purpose of the study, this space will be 

defined as the amount of space routinely allocated for use by the program for laboratory 

student learning activities.  

Research space – For the purpose of the study, this space will be defined as the 

amount of space routinely allocated for use by the PT program for research purposes. 

Core faculty – The Annual Accreditation Report defines core faculty as faculty 

members who are appointed by the program and primarily employed in the program 

(CAPTE, 2013e).  Core faculty may be either full-time or part-time and a PT or non-PT, 

but is typically the group of faculty responsible for the program curriculum.  For the 
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purpose of the study, the percent of core faculty that are full time will be used (number of 

full-time core faculty FTE/total core faculty FTE). 

Student to core full-time faculty ratio – this ratio is defined as the number of full-

time core faculty positions divided by the total number of students enrolled in the 

program; the decimal form of the ratio will be used. 

Number of peer reviewed articles published – For the purpose of the study, the 

variable is defined as the total number of peer reviewed articles, excluding abstracts, for 

all core faculty members published between January 1 and December 31, 2012. The total 

number of published articles will be divided by the number of core faculty to normalize 

the data across programs with different faculty sizes. 

Number of core faculty with funded grants – For the purpose of the study, the 

variable will be the number of core faculty with funded grants, including internal and 

external funding, as of October 1, 2012. The number of core faculty with funded grants 

will be divided by the total number of core faculty to normalize across programs.  

Limitations 

This study has several potential limitations beyond the researcher’s control that 

could affect the results of the study.  Because of the retrospective design of the study and 

the use of existing data, possible inconsistencies in method and interpretation of data 

collection instructions between programs may exist.  No effort will be made to control for 

variance that can be attributed to factors not being investigated such as student 

qualifications or individual faculty qualifications. In order to control the vast amount of 

data available, for the purpose of this study the data will be collected from one year of 
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reporting by the programs.  Possible differences between program characteristics at the 

time of the report and program characteristics that existed at the time the graduating class 

was enrolled may exist. 

Significance of Study 

The number of physical therapy education programs is on the rise due to the 

strong demand for PTs and PTAs within health care settings.  In addition, other changes 

are impacting physical therapy education including the move to the clinical doctorate for 

PTs and the rapid proliferation of PTA programs in for-profit institutions. Little is known 

about the relationship between program and institution characteristics and successful 

graduate outcomes, particularly in light of recent changes in physical therapy education. 

In addition, the relationship between indicators of educational productivity in physical 

therapy education and successful graduate outcomes has not been investigated.  The  

results of this study can contribute to the knowledge base for physical therapy education 

stakeholders, including program faculty, administrators, students, CAPTE, and the 

public.  

Summary 

This chapter described the current changes in health care and physical therapy 

education and the numerous external forces influencing both. Physical therapy is one of 

the fastest growing professions in the United States, and the number of physical therapy 

education programs is increasing to meet the demand.  Two major changes impacting 

physical therapy education are the move to a clinical doctorate for PT education and the 

increase in for-profit institutions providing PTA education.  While the literature supports 
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student factors as predictors of success on graduate outcomes, research has been less 

conclusive about institutional and program factors related to successful outcomes.  

Recent emphasis on accountability and efficiency in education has led to research in 

health care education related to faculty productivity, but a paucity of literature exists 

related to physical therapy educational productivity.  The purposes of this study are to: 

(a) identify institutional and program factors related to successful outcomes of graduation 

rates and licensure pass rates in physical therapy education programs in the United States, 

(b) identify productivity indicators in physical therapy education related to high 

graduation rates and licensure pass rates, and (c) determine whether related institutional 

and program factors and productivity indicators are predictive of successful graduate 

outcomes.  Knowledge gained from this study will be beneficial to physical therapy 

education stakeholders.    
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CHAPTER II 

REVIEW OF THE LITERATURE 

Understanding the environment of physical therapy education is important in 

order to address the factors that may impact program outcomes.  This chapter will present 

a summary of the relevant literature associated with successful health care program and 

graduate outcomes. The first section of the chapter describes the context of the research 

project, including the history and development of physical therapy education.  The 

second section will outline the theoretical framework that provides the basis for the 

research project.  The remaining sections of this chapter will explore various factors 

previously identified in health care education research and their influence on program and 

graduate outcomes, as well as factors that have not been adequately investigated to date.   

The Physical Therapy Education Context 

The earliest educational programs developed in response to the polio epidemics of 

the late 1800s and early 1900s and the First World War. The first program identified with 

ties to physical therapy was the Sargent School of Physical Training in Cambridge 

Massachusetts, founded in 1881 (Moffat, 1996).  Orthopedic surgeons at the Sargent 

School trained women with backgrounds in fields such as physical education to perform 

massage and exercise techniques on children with polio.  In response to the large number 

of wounded soldiers during World War I, the Army Medical Department created the 

Division of Special Hospitals and Physical Reconstruction, leading to the development of 
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specific Reconstruction Aide programs such as the program at Walter Reed Army 

Hospital (Moffat, 2003).  Applicants to these programs were expected to have training in 

physical education with emphasis on anatomy and exercise.  The Army also identified 

Physical Education programs that provided education acceptable for Reconstruction Aide 

training, such as Reed College in Oregon.  Most educators for the Reconstruction Aide 

programs were either women with degrees in physical education or men who were 

physicians (Echternach, 2003; Moffat, 1996).   

The early programs were certificate programs that were typically three to six 

months in length.  The curriculum emphasized technical training and skills in massage, 

hydrotherapy, and exercise.  During the late 1920’s, the newly formed American 

Physiotherapy Association developed national minimum standards for educational 

programs for Physical Therapy Technicians.  These standards extended the length of the 

programs to nine months and required graduation from a physical education or nursing 

program prior to applying.  While most programs offered certificates, New York 

University developed the first Bachelor’s degree program in 1927 (Littell & Johnson, 

2003).   

The Social Security Act of 1935, which required states to expand services for 

children with polio and other diseases, along with the onset of World War II, resulted in a 

dramatic growth in demand for Physical Therapy Technicians. During the 1930’s and 

1940’s, programs in physical therapy existed in a range of formats.  Program length 

ranged from four to eighteen months, and the curricular emphasis varied with the needs 

of the local health care community.  During this time, programs were developing in 



 

18 

college and university settings as well as military and hospital settings.  Clinical 

education was a key component of physical therapy programs, requiring the academic 

institutions to develop agreements with hospitals and other health care settings in order 

for students to obtain clinical experience (Moffat, 1996).  

In 1936, The American Physiotherapy Association transferred responsibility for 

establishing educational standards to the American Medical Association.  In addition to 

new standards, the length of the programs was increased to 12-24 months.  While 

programs began a gradual transition from certificate to baccalaureate degree, the first 

advanced master’s degree program was developed in New York University (Plack & 

Wong, 2002).   

The polio epidemic of 1950, the Korean and Vietnam wars, and federal 

regulations recognizing physical therapy under the Medicare/Medicaid programs were 

dramatic influences on the demand for physical therapy services. Physical therapy 

interventions were becoming increasingly complex, which required more advanced 

training and broader curriculum content.  In 1960, the American Physical Therapy 

Association (APTA) House of Delegates (HoD) passed a resolution that the minimum 

qualification for physical therapy was the baccalaureate degree.  At the same time, some 

leaders in the profession were arguing that the entry-level degree should be a master’s 

degree.  Case Western Reserve University developed the first entry-level master’s degree 

program in 1960 (Echternach, 2003).    

From 1960 to 1980, educational programs displayed varied characteristics.  Entry 

level programs ranged from certificate to master’s degree programs, and programs ranged 
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in length from one to four years, not including prerequisites.  A major initiative was 

undertaken to demonstrate that PTs had moved well beyond the role of technician.  This 

initiative led to the development of the PTA, a position that was truly a technician under 

the direction of the professional PT.  The first PTA programs were developed at the 

associate’s degree level in 1967 and the first PTAs graduated in 1969 (Echternach, 2003).   

The first efforts by the profession to require a post-baccalaureate entry-level 

degree began in 1979, but these efforts were met with considerable opposition.  The 

APTA House of Delegates eventually passed a resolution in 1999 that required all entry-

level programs to be at the post-baccalaureate level.  The Commission on Accreditation 

in Physical Therapy Education (CAPTE or the Commission), which had assumed sole 

responsibility for accrediting physical therapy education programs, stopped accrediting 

programs at the Bachelor’s degree level in 2002.  While the final programs were making 

the move to a master’s degree, other programs continued to push the bar even higher by 

offering entry level doctoral degrees.  Creighton University, a private, non-profit 

institution, initiated the first Doctor of Physical Therapy program in 1993.  In 2000 the 

APTA adopted Vision 2020, calling for the PT to be a doctor of physical therapy and the 

practitioner of choice for impairments related to movement, function and health 

(Echternach, 2003; Littell & Johnson, 2003; Plack & Wong, 2002).  The final step, at 

least for the foreseeable future, will be completed soon as the last few programs transition 

to the entry-level DPT. As of 2012, 99% of PT education programs offer the DPT degree 

(CAPTE, 2013).  
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Theoretical Framework 

The theoretical framework for this study is based upon models for assessing 

quality and efficiency in healthcare and in education.  Quality can be variously defined as 

the ability to produce the desired result or outcome, a measure of excellence, or the 

relationship between structure, process, and outcome.  Efficiency, which is a measure of 

productivity, is defined as the output to input ratio of a system, or the ability to produce a 

specific outcome with a minimum use of resources (CNS/DBSSE, 2012).  Both concepts 

are commonplace in health care delivery systems and are also found in the educational 

arena, with perhaps less emphasis on efficiency in education until recently.   

Donabedian (2005) described a model of evaluating the quality of medical care 

incorporating three distinct aspects: structure, process and outcome.  Structure referred to 

the setting in which care was delivered and included such components as facilities, 

equipment, availability and qualifications of providers, and administrative structures.  

Process referred to communication and interaction between patient and provider, patient 

knowledge, and performance.  Outcomes referred to the end results of care such as 

improvement in health and function, recovery or survival.  Donabedian proposed that 

quality of care is based on all three aspects: quality organizational structure in 

conjunction with quality processes leads to quality outcomes. He expressed concern 

about assessing outcomes as the only measure of quality because this method failed to 

establish links between outcomes and the structures and processes that were assumed to 

have led to the outcome (Dimick, 2010).  Donabedian also noted that efficiency, or 

producing a given output at the least cost, is an often overlooked dimension of quality.  
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Donabedian’s model was developed for assessing quality in medical care but has been 

adapted for use in quality assessment in health care education.  The APTA published 

Outcomes Assessment in Physical Therapy Education in 2005 (American Physical 

Therapy Association [APTA], 2007). The authors utilized Donabedian’s framework as 

the foundation for an educational outcomes assessment process and identified elements of 

physical therapy education within each category of structure, process, and outcome.  

Several of the structure elements will be investigated in this study including number of 

core faculty, budgeted expenses, number of grants, square footage of research and 

laboratory space, and number of scholarly publications, as well as outcome measures of 

graduation rates and licensure pass rates. 

Educational productivity is a measure of efficiency in education and was the topic 

of a recently published document from the National Research Council of the National 

Academies.  In Improving Measurement of Productivity in Higher Education, the authors 

noted that: 

effective use of resources is (and should be) a serious concern in the delivery of 

higher education, as it is for other sectors of the economy.  In the current 

environment of increasing tuition and shrinking public funds, a sense of urgency 

has emerged to better track the performance of colleges and universities in the 

hope that their costs can be contained while not compromising quality or 

accessibility (CNS/DBSSE, 2012, p 6) 

 

The authors proposed a model of productivity measurement that was multi-factorial and 

quantitative in nature and designed to calculate the ratio of changes in outputs (i.e. 

degrees awarded) to inputs (i.e. labor, capital).  Colleges and universities were segmented 

into groups with similar characteristics in order to provide more meaningful comparisons.  
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The authors emphasized that the model would only be reliable when quality remained 

constant and recognized the need for concurrent quality assessment to insure that output 

quality did not decline.   

Guided by the Donabedian structure-process-outcome model and the productivity 

input-output model, each of which described the relationship between quality and 

efficiency, this study will result in the development of a predictive model of physical 

therapy educational outcomes of graduation rates and licensure examination pass rates. 

The dissertation model will be based upon program/institutional characteristics and 

educational productivity indicators. Members of the physical therapy education 

community identified research questions that needed to be addressed in 2007, and two 

questions in particular contributed to the determination of factors for this study: (a) 

“What is the effect of resources on program quality and student and faculty learning and 

outcomes?” and (b) “How do faculty productivity expectations (teaching, service, 

scholarship) relate to student learning, development, and performance?” (APTA, 2011).   

Quality factors related to structure and outcome will be used because those factors are 

generally more easily defined and measured than factors related to processes 

(Donabedian, 2005).  Input and output factors related to efficiency will also be 

investigated.   

Factors Related to Licensure Examination Pass Rates 

Accredited physical therapy education programs are required to report annually 

on program factors and program outcomes. Reported program outcomes include 

graduation rates and licensure examination pass rates. Riddle (2009) noted that authors 
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Pascarella and Terenzini suggested success on standardized tests such as the licensure 

examination was related to student-level factors and institutional factors.  Institutional 

factors can be further divided into within-institution factors, which will be referred to as 

program factors, and between-institution factors, which will be referred to as institutional 

factors.   Studies have looked at a wide range of factors associated with pass rates, most 

of which can be categorized into the following areas: individual factors (i.e. student 

grades), program factors (i.e. number of core faculty), and institutional factors (i.e. 

private or public).  Fewer studies in physical therapy and other health care literature have 

investigated factors associated with graduation rates (also investigated as persistence 

rates or inversely as attrition rates). Factors associated with graduation/attrition rates can 

also be categorized into similar areas of individual, program, and institution. The 

following sections will provide a review of the literature as it pertains to factors 

associated with educational program outcomes in physical therapy as well as other 

medical and health care professions.  This study will focus on institutional and program 

factors; however, literature investigating individual factors will be discussed briefly in 

order to provide a broader perspective. 

Individual Student Factors and Pass Rates 

The most commonly investigated factors related to licensure pass rates are 

individual student factors, primarily student grade point average (GPA) and student 

scores on standardized tests.  Research has shown a relationship between student 

academic performance, standardized test scores, and licensure exam scores, but the 

strength of the relationship based upon study results has been widely variable.   
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Multiple studies in health care education have revealed a small relationship 

(correlation coefficient [r] range from .243 to .500) between pre-admission GPA and 

licensure exam performance.  The majority of studies have focused on a single graduating 

class from a single health care education program.  A lack of consistency among studies 

was noted regarding the definition of pre-admission GPA.  Various studies used an 

overall GPA for all courses taken prior to entering the program (Hill-Besinque, Wong, 

Louie, & Rho, 2000; Hollman et al., 2008; Roberts, 1996; Thieman, Weddle, & Moore, 

2003; Utzman et al., 2007), GPA for only the prescribed prerequisite courses taken prior 

to entering the program (Roehrig, 1988), overall science GPA (Hollman et al., 2008; 

Roberts, 1996), or GPA in specific science courses such as anatomy and physiology 

courses (Desmarais et al., 2011). In other studies, the GPA was not clearly defined 

(Dockter, 2001).  Of the studies listed above, four included regression analyses to 

determine whether GPA was a predictor of licensure examination performance.  Three 

studies determined that pre-admission GPA was a predictor of performance on the 

licensure examination (Desmarais et al., 2011; Dockter, 2001; Utzman et al., 2007), while 

the fourth determined that pre-admission GPA was not a significant predictor (Hollman et 

al., 2008).   

Multiple studies have also investigated the relationship between GPA during the 

program and licensure examination performance, and the results have shown a stronger 

relationship than between pre-admission GPA and licensure examination performance 

(correlation coefficient [r] range from .317 to .648). As with pre-admission GPA, a lack 

of consistency existed between studies regarding the time frame of GPA calculation.  
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Various studies used GPA after one year in the program (Dockter, 2001; Roberts, 1996), 

or GPA at the end of the program (Adams, Glavin, Hutchins, Lee, & Zimmermann, 2008; 

Desmarais et al., 2011; Dillon & Tomaka, 2010; Kosmahl, 2005; MacMillan & Fujita, 

2005; Thieman et al., 2003).  Several of the studies listed above also looked at GPA 

during the program as a predictor of licensure examination performance (Adams et al., 

2008; Desmarais et al., 2011; Dillon & Tomaka, 2010; Dockter, 2001; MacMillan & 

Fujita, 2005; Thieman et al., 2003)   All of the studies found that program GPA was a 

predictor of performance on the licensure examination but accounted for a small 

percentage (ranging from 10% to 23%) of the variance.  

A number of studies have investigated the relationship between standardized test 

scores and licensure examination scores.  Several physical therapy education studies 

investigated the Graduate Record Examination (Hollman et al., 2008; Thieman et al., 

2003; Utzman et al., 2007), and found a small relationship between GRE scores and 

licensure examination scores.  Studies investigating the Graduate Record Examination as 

a predictor of licensure examination performance were inconclusive.  Utzman determined 

that both the verbal and quantitative section scores were independent predictors of 

licensure examination performance, while Hollman found that only the verbal score was 

an independent predictor and Dillon determined that neither of the scores were predictors. 

Studies in the field of medicine have investigated whether the MCAT was a predictor for 

medical licensing exams, and those authors concluded that MCAT scores were 

moderately correlated with medical licensure examination scores (Callahan & Erdmann, 

2010; Dixon, 2012). 
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One additional student factor that has been investigated in several studies during 

the past decade is the relationship between student clinical performance and performance 

on the licensing exam.   Each study considered different parameters of clinical 

performance based primarily upon scores from the PT or PTA Clinical Performance 

Instrument. This tool includes 24 specific clinical skills as well as overall scores, and 

various studies investigated average overall scores, average scores on specific skills, or 

scores from a specific clinical experience.  The results from the studies were inconclusive 

and ranged from a small negative correlation (Desmarais et al., 2011; Kosmahl, 2005) to 

a small positive correlation (Adams et al., 2008; Dillon & Tomaka, 2010; Dreeben, 

2003).  Luedtke-Hoffman, Dillon, Utsey and Tomaka (2012) sought to expand the 

literature to include more than one clinical evaluation tool by investigating the Physical 

Therapy Manual for the Assessment of Clinical Skills (PT MACS), a tool that is 

primarily utilized in Texas.  The results showed a small positive correlation between 

scores on items from this tool and licensure examination performance.  

As stated previously, individual student factors have been investigated in a 

number of studies in physical therapy and other health care fields in relation to 

performance on a licensing examination.  Results have consistently identified a number 

of these factors that are related to success on licensing examinations, including GPA and 

standardized test scores, but the strength of the relationships have varied.  The studies 

cited primarily investigated students from a single educational program due to the  
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logistical challenge of obtaining student-level data from a large number of programs.  A 

shift in focus away from the individual level toward the program and institutional level 

will facilitate the collection of data from a much larger number of programs.     

Program Factors and Pass Rates 

Few studies in physical therapy have investigated educational program factors 

related to the licensure examination.   Mohr, Ingram, Hayes and Du (2005) conducted a 

large study of 132 PT education programs that looked at program factors related to 

performance on the licensure examination, and Maring and Costello (2009) studied the 

relationship between program characteristics and licensure pass rates for 50 PTA 

programs.  Both studies investigated similar factors as described below.   

Program length characteristics.  Mohr et al. (2005) looked at the length of the 

professional program (didactic, clinical, and total) in terms of weeks as well as years of 

coursework (pre-professional, professional, and total), and found a small relationship 

between total years of coursework and licensure exam pass rate.  Maring and Costello 

(2009) considered number of credits required (general education, technical, clinical, and 

total) as well as weeks (class/lab, clinical and total), and found a small relationship 

between clinical education credits as a percentage of total credits and general education 

credits as a percentage of total credits with licensure exam pass rate.   Programs utilize 

different methodologies for assigning credits for hours of class, laboratory, or clinical, 

and there is often considerable variability between programs describing the number of 

credits assigned for comparable time spent in a particular venue.  Using credits to 

determine time spent in learning activities is likely not an accurate measure for 
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comparison.  Neither study investigated the ratio of clinical education weeks to total 

program weeks to determine whether students in a program were spending comparatively 

more or less time in clinical experiences.  

Program faculty characteristics.  Mohr et al. (2005) and Maring and Costello 

(2009) investigated several faculty characteristics including number and qualifications of 

faculty.  Mohr et al. found a small correlation between the number of faculty with PhD 

and EdD degrees, as well as the percentage of total faculty with PhD or EdD degrees, and 

licensure examination pass rate (r=.336, r=.312).  Maring and Costello looked at number 

of full-time faculty, percentage of faculty with entry level degree only, and percentage of 

faculty with post-professional degree and found no relationship between those factors and 

licensure examination pass rate.   Neither study distinguished between core faculty and 

adjunct or associated faculty. 

Other program characteristics.  In addition to program length and program 

faculty, Mohr et al. (2005) investigated the accreditation status, which was classified as 

accredited or probationary accreditation.  The results identified a small relationship 

between accreditation status and licensure examination pass rate.  The study also 

investigated the US News and World Report ranking for those PT education programs 

that were ranked, and the authors found a small relationship between program ranking 

and program licensure examination pass rate.    

Institutional Factors and Pass Rates 

The last group of factors is related to institutional differences, with private versus 

public being the characteristic that has been investigated most frequently.  Maring and 
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Costello (2009) found a moderate relationship between private versus public status of the 

institution and both first-time licensure pass rate and ultimate licensure pass rate for 

PTAs.  In comparing programs in private institutions to programs in public institutions, 

the study results indicated that private institutions had significantly lower first time pass 

rates and significantly lower ultimate pass rates.    The results also indicated that private 

institutions had significantly larger class size, significantly more general education 

credits as a percentage of total credits, and significantly fewer clinical education credits 

as a percentage of total credits.  Mohr et al. (2005) investigated private versus public 

status for PT education programs and found no correlation between private versus public 

status and program licensure pass rates.  Another study of PT education programs 

conducted by Riddle, Utzman, Jewell, Pearson, and Kong (Riddle et al., 2009) 

investigated public versus private status, and the results indicated that the odds of 

students in private master’s degree programs failing the licensure examination were about 

2.8 times higher than for students in a public master’s degree program.  The authors did 

note, however, an interaction between public versus private status and Carnegie 

classification and indicated that the reason for the variations in pass rates for different 

institutional classifications was unclear.  None of the studies differentiated between for-

profit and not-for-profit institutions so any difference between these two types of 

institutions is unclear. 

Factors Related to Academic Success/Graduation Rates 

While a number of programs have investigated factors related to pass rates, few 

studies have researched factors related to academic success and graduation rates in 
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physical therapy education. Brainard and Fuller (2010, p. 3) indicated that graduation rate 

is the “primary, publicly available, uniform metric that describes how well colleges are 

serving their students.”  They reported a variety of initiatives to improve graduate rates 

such as proactive student advising, efforts to improve student involvement, hiring more 

full-time faculty rather than part-time, and improving student services to help students 

address financial and other personal issues. Many studies addressing academic success 

have focused on GPA or clinical performance but have overlooked attrition. In many 

cases, students who did not complete the program were excluded from the data.  Some of 

the previously cited studies included variables categorized as academic success and will 

be reviewed again briefly in this context.  Factors related to graduation rates will be 

described in the same format as factors for licensure pass rates. 

Individual Student Factors and Graduation Rates 

Research has shown a relationship between student academic performance, 

standardized test scores, and academic success or graduation from a program.  Multiple 

studies have revealed a small to moderate relationship (correlation coefficient [r] range 

from .24 to .63) between pre-admission GPA and academic success or graduation rate.  

Studies primarily used an overall GPA for all courses taken prior to entering the program 

(Andrews, 2004; Balogun, 1988;  Balogun et al., 1986; Kirchner & Holm, 1997; Roberts, 

1996; Ruscingo, Zipp & Olson, 2010; Shiyko & Pappas, 2009; Thieman et al., 2003). Of 

the studies listed above, a regression analysis was used in five of these studies to 

determine whether pre-admission GPA was a predictor of academic success or graduation 

rate (Andrews, 2004; J. A. Balogun, 1988; Kirchner & Holm, 1997; Ruscingo et al., 
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2010; Shiyko & Pappas, 2009).  The results of all five studies indicated that pre-

admission GPA was a predictor of academic success but accounted for a small percentage 

of the variance in academic success.   In Andrew’s study, the authors found that pre-

admission GPA interacted with age in a way that pre-admission GPA was a strong 

predictor of academic difficulty for young students but had low predictive ability for 

older students.  

Other researchers have investigated the correlation between GRE scores and 

academic success or graduation rate, but the results have been inconclusive.  Results of a 

study by Day (1986) indicated that the GRE analytical score was the only section score 

related to academic success. A study by Jewell and Riddle (2005) revealed that the verbal 

GRE score was the best predictor of academic probation, while two later studies indicated 

that quantitative GRE score was a predictor of academic probation rather than verbal 

(Shiyko & Pappas, 2009; Wheeler & Arena, 2009).   

The medical field has provided additional research recently that addressed student 

factors related to academic success/graduation rate.  A 2007 analysis of medical school 

graduation and attrition rates followed 3 cohorts of entering students (1987, 1992, 1995) 

over 10 years(Garrison, Mikesell, & Matthew, 2007).  The authors found that fewer than 

two percent of medical students left the programs for academic reasons.  The primary 

reason for attrition for most students classified as minority was identified as academic, 

while the primary reason for attrition for students classified as White or Asian was 

identified as non-academic (personal, family).  A large systematic review of studies 

related to medical school attrition was recently published as well (O'Neill, Wallstedt, 
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Eika, & Hartvigsen, 2011).  The authors found 625 studies, and based upon quality 

criteria, included only 13 studies in the final review.  They found that students with lower 

entry qualifications generally had a greater risk of attrition, and some evidence indicated 

that academic difficulty early in the medical school program was strongly associated with 

dropout.  One of the difficulties cited by the authors in comparing studies was related to 

inconsistent and poorly defined terms of “dropout” and attrition.     

Program Factors and Graduation Rates 

Only one study was found addressing program factors related to academic 

success/graduation rates in physical therapy education.  Noonan, Lundy, Smith, and 

Livingston (2012) reported on a model for improving retention of students in a doctoral 

level physical therapy program.  The authors identified institutional factors previously 

shown to influence graduate degree completion, including strong, positive relationships 

with peers, faculty and advisors, involvement in professional associations, participation 

in campus activities, and integration into the social system of the college or program.   

Institution Factors and Graduation Rates 

A look at attrition data collected in the 1990 Committee on Allied Health 

Education and Accreditation (CAHEA) Annual Report revealed differences in attrition 

rates based on type of sponsoring institution (Gupta, 1991). Attrition rates for for-profit 

institutions were significantly higher than all other types of institutions at 25.1%, and 

non-profit institutions had the lowest attrition rates at 10.5%.   The Executive Summary 

of the Senate Committee on Health, Education, Labor and Pension (2010) reported that 

63% of students enrolled in an associate degree program in 2008-9 in a for-profit 
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institution departed without a degree.  No studies were found addressing physical therapy 

education program graduation rate in public, private non-profit, and private for-profit 

institutions. 

Factors Related to Educational Productivity 

Educational productivity is a measure of efficiency in education related to a 

variety of program characteristics.   Health care literature related to educational 

productivity is limited and primarily focuses on research scholarship and productivity in 

the clinical setting.  Program factors that may be considered related to productivity 

include financial characteristics, physical space characteristics, and scholarship 

(CNS/DBSSE, 2012).  The most commonly investigated productivity factor is 

scholarship, which is typically based upon the number or volume of peer-reviewed 

publications or citations.    

Scholarly productivity for faculty is a requirement for successful program 

accreditation in allied health programs and is also important for faculty in terms of 

promotion and tenure (Keskula, Mishoe, & Wark, 2011).  Faculty scholarship is an 

expectation of accredited PT education programs based on accreditation criteria, but a 

recent study by Richter (2008) found that half of PT education programs investigated 

between 1998 and 2002 (n=169) had fewer than five citations and a third had only one 

citation.  Kaufman (2005) found similar results during the time frame, reporting that two-

thirds of PT education programs reviewed did not meet the accreditation standard for 

faculty scholarship.  These studies established benchmarks for faculty productivity by 

determining a ratio of publications to number of faculty, but did not investigate 
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productivity in relation to outcomes.  Benavides, Garcia, Caballero, and Wolowich 

(2010) conducted a study to determine the relationship between faculty-student ratio and 

pharmacy faculty scholarship.  The results of the study showed no relationship between 

faculty productivity and faculty-student ratio.  The authors were able to identify factors 

that had a positive impact on scholarly productivity, including programs in public 

universities, funding from the National Institutes of Health, and the presence of clinical 

associate professors.   

No studies were found in the health care literature addressing program financial 

and space characteristics in relation to outcomes or measures of productivity. CAPTE has 

developed criteria related to financial and space characteristics based upon expert and 

stakeholder input.  The criterion for financial characteristics states “Financial resources 

are adequate to achieve the program’s stated mission, goals, and expected program 

outcomes and to support the academic integrity and continuing viability of the program” 

(CAPTE, 2013c).  Similar criteria for space characteristics indicate the need for adequate 

space for classroom, laboratory, research and faculty activities.  The Commission 

provides a report each year on aggregated program data for all accredited physical 

therapy education programs.  This information, however, does not link the financial and 

space characteristics to program outcomes.  As an example, the most recent report of 

aggregated program data for PT education programs reflected the mean operating and 

salary expense per enrolled student was $11,694 for the 2011-2012 academic year.  

Because the range ($3,627 to $43,371) was so large, however, the average may not 

provide a useful benchmark to programs.   
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Summary 

This chapter has reviewed the literature associated with successful health care 

program and graduate outcomes. The history and development of physical therapy 

education was described in order to provide context to the study.  The theoretical 

framework for the study was developed based upon Donabedian’s model of quality 

assessment in health care and the input-output model of measuring productivity in higher 

education.  Factors related to program outcomes of graduation rates and licensure rates 

that have been identified have primarily been individual or student factors, whereas 

program and institution factors have not been studied to any great extent.  Based upon the 

literature review, the results of this study are expected to add to the existing body of 

knowledge for physical therapy education. 
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CHAPTER III 

METHODOLOGY 

This chapter focuses on the methodology used for the study, including a 

description of the research design and the populations of interest.  A description of the 

procedures utilized in data collection is presented along with an explanation of the 

statistical analyses that were utilized.  The purposes of this study were to: (a) identify 

institutional and program factors related to successful outcomes for graduation rates and 

licensure pass rates in physical therapy education programs in the United States, (b) 

identify productivity indicators in physical therapy education related to graduation rates 

and licensure pass rates, and (c) determine whether related institutional and program 

factors and productivity indicators are predictive of successful graduate outcomes.    

Research Design 

This study was a post-hoc secondary analysis of data from a national data set and 

utilized a non-experimental correlational design. The population of interest for this study 

was PT and PTA education programs in the United States. Sampling of the population 

was not conducted because data on all programs that was available at the time of data 

collection was utilized.  Data was collected from the Commission on Accreditation in 

Physical Therapy Education (CAPTE) in August/September 2013 for all programs within 

the population that met the following criteria.  Programs that were accredited by CAPTE 

in 2012 and reported graduate outcomes were included.  PT and PTA education programs 
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that had less than five graduates in 2012 who took the licensing examinations were 

excluded from the study. 

Variables 

The outcome variables for this study were the 2011 and 2012 first-time National 

Physical Therapy Examination (NPTE) pass rates for PT graduates and National Physical 

Therapy Examination – PTA (NPTE-PTA) pass rates for PTA graduates, the 2009-2011 

ultimate 3-year pass rate for the same exams, and graduation rate (2010 for PT, 2011 for 

PTA) for all physical therapy educational programs in the Unites States.  The following 

factors for PT and PTA programs were investigated as institution and program predictor 

variables: 

1. Institutional category 

a. Carnegie classification  

b. Private vs. Public (PT Programs) or For-Profit Status (PTA Programs) 

2. Program length characteristics: 

a. Total length of professional (PT) or complete (PTA) program in weeks – 

all weeks in which students participate in academic or clinical education 

activities including exam weeks were included.   

b. Total number of weeks of full-time clinical experience – all weeks of 

clinical experiences that are expected to be 40 hours per week were 

included. 

c. Percentage of total program weeks made up of full-time clinical 

experience weeks 
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3. Program financial characteristic: Total cost of program per student, including 

tuition, fees, and other program costs (excluding meals, housing, and travel 

related to clinical education) for the entire professional program for PT students 

or for the complete program for PTA students as defined under item 2. For the 

purpose of this study, the total cost for the program for students graduating in 

2012 was utilized. 

4. Program space characteristics: 

a. Square footage of teaching laboratory space per student – the amount of 

space routinely allocated for use by the program for laboratory student 

learning activities was included. The square footage was divided by the 

number of enrolled students in the professional phase of the PT program 

or the complete PTA program to normalize data across programs of 

different sizes. 

b. Square footage of research space per core faculty FTE (PT programs only) 

– the amount of space routinely allocated for use by the PT program for 

research purposes was included. The square footage was divided by core 

faculty FTE in order to normalize data across programs of different sizes. 

5. Program student body characteristic: Number of times per year a new cohort of 

students enters the program (PTA programs only) 

6. Program collective faculty characteristics 

a. Student to full-time core faculty ratio – the total number of students 

divided by the number of full-time core faculty positions 
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b. Faculty turnover – the percentage of core faculty positions that have 

turned over during the past year 

The following predictor variables related to educational and scholarly 

productivity were included: 

1. Total annual program expense per graduate –this variable was calculated by 

combining the total budget for core faculty and staff salary expenses for the 

academic year, excluding benefits, and the total budget for operating expense for 

the academic year (overhead, equipment, travel, compensation for associated 

faculty, and other operational expenses).  The total expense (input) was divided by 

the number of graduates (output). For the purpose of this study, the 2012 academic 

year and number of 2012 graduates was utilized. 

2. Number of peer reviewed articles published per core faculty (PT programs only) – 

For the purpose of the study, the variable was defined as the total number of peer 

reviewed articles, excluding abstracts, for all core faculty members published 

between January 1 and December 31, 2012. The total number of published articles 

was divided by core faculty FTEs to normalize the variable across programs with 

different faculty sizes. 

3. Core faculty with funded grants (PT programs only) – For the purpose of the 

study, the variable was defined as the number of core faculty members with 

funded grants during the reported academic year.  The total number of core faculty 

members with funded grants was divided by core faculty FTEs to normalize the 

variable across programs with different faculty sizes. 
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Data Collection 

The principal investigator obtained written verification of access to the national 

data set and submitted an exempt level proposal to the Texas Woman’s University 

Institutional Review Board (IRB).  After the IRB proposal was approved, the principal 

investigator obtained data from the database of CAPTE, containing information 

submitted by PT and PTA educational programs each year via the Annual Accreditation 

Report.  Additional data collected by the APTA Department of Accreditation for CAPTE 

was also obtained, including program licensure exam pass rates.  

The data was collected electronically by providing Data Collection Forms adapted 

from Novak, Brown-Cross, and Echternach (2012). A single form, Data Collection Form 

– PT, listed all variables for data collection for physical therapy programs, and a similar 

form, Data Collection Form – PTA, listed all variables for data collection for PTA 

education programs (Appendix A).  The Data Collection Forms were sent electronically 

to the APTA Department of Accreditation, which maintains the database for CAPTE.  At 

that time the following data for each PT and PTA program was collected: (a) geographic 

location of program based on CAPTE regional designation; (b) number of 2011 and 2012 

graduates for each program; (c) first-time pass rates for 2011 and 2012; (d) ultimate pass 

rates for three year time frame from 2009 through 2011; (e) 2010 graduation rate for PT 

programs or 2011 graduate rate for PTA programs; and (f) predictor variables for each 

program as described above.   

Staff of the APTA Department of Accreditation ensured program anonymity by 

deleting program names and program codes prior to sending the data electronically to the 
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investigator. The original Excel data file was saved and maintained on the primary 

investigator’s password-protected home computer. 

Data Analysis 

Data from the Excel spreadsheet was imported into the Statistical Package for 

Social Science (SPSS-22) statistical program.  Data cleaning was conducted to ensure 

accuracy of the data in SPSS compared to the raw data.  The original data set included 

201 PT programs and 286 PTA programs. One PT case and 12 PTA cases were removed 

because the programs had fewer than five graduates in 2012, resulting in 200 PT 

programs and 274 PTA programs included in the analyses.     

All variables were measured at the ratio level, with the exception of categorical 

variable Carnegie Classification, Private or Public Status for PT Programs, and For-Profit 

Status for PTA Programs.  Frequency counts were performed on categorical variables.  

For PT programs, the frequency count revealed only one program identified as 

Baccalaureate Colleges – Arts and Sciences, so the program was combined with 

Baccalaureate Colleges – Diverse Fields.  For PTA programs, the frequency count 

revealed only three programs classified as Associate’s – Rural-Serving Small, so these 

programs were combined with Associate’s – Rural-serving Medium. Only two PTA 

programs were classified as Special Focus – Medical Schools/Medical Centers, so these 

programs were combined with Special Focus – Other Health Professions Schools.  

Baccalaureate Colleges – Diverse Fields were combined with Baccalaureate/Associate’s 

Colleges. One PTA program was classified under Research Universities (high research 

activity), one was classified as Associate’s – Public Special Use, and three programs 
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were not classified.  These programs were grouped as Other for frequency tables, but 

were not included as a Carnegie Classification for analysis.   Resulting Carnegie 

classification groups are described in Chapter 4.  

Descriptive statistics were completed and graphs were generated for the ratio 

level variables to analyze the means, minimums and maximums.  Data were also 

analyzed for outliers and normality.  Cases with zeroes in any variable were reviewed to 

determine if the zero was an actual value or missing value.  In instances where the zero 

was determined to be a missing value, the zero was deleted and the cell was left blank.  

Each variable column in SPSS was sorted to review the range of values.  In one case for 

PTA programs, the values for Full-time Clinical Education in Weeks (64) and Total 

Length of Program in Weeks (16) were entered backwards, so the values were switched.  

In two cases for PT programs, the numbers for Core Full-Time Equivalents (FTE) were 

very low when compared to the total number of Full-time Core Faculty and when 

compared to other programs’ Core Faculty FTE values, so the values for Core FTEs in 

those two cases were removed.   

Dummy variable codes were created for the Carnegie classification categories to 

allow the categorical variable to be included in the statistical analyses.  The largest 

classification was used as the reference group (Field, 2009).  For PT programs, the 

reference group was Master’s Colleges/Universities – larger programs, so this group was 

coded as “0” for all dummy variables.  For PTA education programs, the reference group 

was Associate’s – Public Rural-Serving Medium/Small, so this group was coded as “0” 
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for all dummy variables.  Tables including all dummy variables are located in Appendix 

A. 

Two purposes of the study were addressed with the following research questions: 

 Are institutional and program characteristics related to graduation rates and 

licensure examination pass rates for PT and PTA education programs? 

 Are productivity indicators in physical therapy education related to graduation 

rates and licensure examination pass rates for PT and PTA education programs? 

Correlation was determined to be the appropriate statistical analysis to address both 

research questions. Correlation is the relationship between variables when the variables 

have not been manipulated by the researcher.  A correlation coefficient, which measures 

the strength and direction of the relationship between variables, was calculated (Portney 

& Watkins, 2009).  Pre-analysis data screening revealed that the variables were not 

normally distributed, so Spearman’s rho was used as the correlation coefficient.  

Spearman’s rho is the nonparametric correlation coefficient used when the data do not 

meet the assumptions for normality (Field, 2009).  An a priori power analysis using 

G*Power 3.1 was conducted for correlation analysis to determine the sample (population) 

size required to determine a medium effect size using a power of 0.95 and a significance 

level of .05 (Faul, Erdfelder, Buchner, & and Lang, 2009).   Field (2010) suggested that a 

researcher should design a study with statistical analysis procedures that are powerful 

enough to detect the smallest nontrivial effect size. The a priori power analysis indicated 

that the statistical analysis would require a sample size of 115.  The population sizes of 

200 PT programs and 274 PTA programs were large enough to meet this requirement 
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without being too large. This supported the decision by the investigator to use the entire 

population of U.S. PT and PTA programs with program outcomes reported in 2012. 

 A third purpose of the study was addressed with the following research question:    

 If institutional or program characteristics or productivity indicators are related to 

graduation rates and licensure examination pass rates, are these factors and 

indicators predictive of graduation rates and licensure examination rates for PT 

and PTA education programs? 

Regression analyses were conducted for this research question. A regression analysis is 

used to predict values of a dependent variable based upon independent, or predictor, 

variable(s). Since this study included more than one independent variable, a multiple 

regression analysis was used.  A stepwise method of multiple regression analysis was 

chosen to maximize the accuracy of the prediction while minimizing the number of 

predictor variables (Portney & Watkins, 2009).  Stepwise regression analyses were run 

separately for graduation rates and licensure exam pass rates for PT and PTA programs.  

Eight separate regression analyses were run to investigate the most accurate prediction 

model for: 

 PT program graduation rate 

 PTA program graduation rate 

 PT program 3-year ultimate pass rate 

 PTA program 3-year ultimate pass rate 

 PT program 2011 first-time pass rate 

 PTA program 2011 first-time pass rate 
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 PT program 2012 first-time pass rate 

 PTA program 2012 first-time pass rate 

In order to determine which variables best predicted both graduation rate and pass 

rate, multivariate regression analyses were conducted.  Multiple multivariate regressions 

were chosen for this analysis because two dependent variables were included in addition 

to multiple independent variables.  Multiple multivariate regression provided a way to 

understand the structure of relations across separate measures with more than one 

dependent variable and more than one predictor variable (Mertler & Vannatta, 2010).  In 

this way, any correlation between the dependent variables was taken into account.  

Preliminary analyses revealed that graduation rates for PT programs were related to PT 

pass rates, but graduation rates for PTA programs were not related to pass rates.  As a 

result, multiple multivariate regressions were conducted for PT programs only. All 

variables that were significant predictors of the dependent variables in the univariate 

regressions were included.  Variables were entered by a manual backward selection 

procedure using SPSS Multivariate General Linear Model (GLM).  

Three different multiple multivariate regression analyses were run to investigate 

the measures of licensure pass rates and graduation rates for PT education programs: 

 Graduation rate and 2011 first-time pass rate for PT programs 

 Graduation rate and 2012 first-time pass rate for PT programs 

 Graduation rate and 3-year ultimate pass rate for PT programs 

An a priori power analysis using G*Power 3.1 was conducted to determine the 

sample size required to determine a medium effect size using a power of 0.95 and a 
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significance level of .05.   The a priori power analysis indicated that the statistical 

analysis would require a sample size of 93.  The population sizes of approximately 200 

PT programs and 274 PTA programs are large enough to meet this requirement without 

being too large. 
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CHAPTER IV 

RESULTS 

The purposes of this study were to: (a) identify institutional and program factors 

related to successful outcomes of graduation rates and licensure pass rates in physical 

therapy education programs in the United States, (b) identify productivity indicators in 

physical therapy education related to graduation rates and licensure pass rates, and (c) 

determine whether related institutional and program factors and productivity indicators 

predict successful graduate outcomes.  Factors were investigated separately for PT 

programs and PTA programs.  In order to provide a clear explanation of the results, the 

findings for PT and PTA programs are presented separately.  Although the same research 

questions were asked for PT and PTA programs and the majority of independent 

variables were consistent across programs, the results for PT programs were considerably 

different from those for PTA programs.  This finding was not unexpected given the 

differences in levels of education between the types of programs and the differences in 

institutions housing PT and PTA programs.    

Physical Therapy Programs 

Demographics  

A total of 200 PT programs were included in the study.  All programs were 

categorized by the Carnegie traditional classification listing, and the number of programs  
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by classification is presented in Table 4.1 (Carnegie Foundation, 2010).  Approximately 

41% of PT programs are housed in doctoral/research or research universities. Another 

40% are housed in Master’s colleges and universities.  Special focus institutions make up 

17%, while only 2% are housed in institutions classified as Baccalaureate.  In addition to 

the Carnegie classification, programs were also categorized as either private or public.  

Programs are almost evenly split between public institutions and private institutions at 

51.5% public and 47.5% private.  

Programs were further categorized by geographic region of the United States, and 

the number of programs by geographic region is presented in Table 4.2. The regional 

categories used for the study are utilized by the Commission on Accreditation in Physical 

Therapy Education (CAPTE) to categorize programs. The regions include all 50 states in 

the United States and the District of Columbia.  Physical therapy programs are not evenly 

distributed across the United States, with a heavy concentration (46%) along the east 

coast of the country (New England, Middle Atlantic and South Atlantic regions).  Only 

8.5% of programs are found along the west coast (Pacific region).   
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Table 4.1 

Frequency of PT Programs by Carnegie Classification and Institutional Status 

Classification Frequency 

(N=200) 

% Cumulative 

% 

Research Universities (very high research 

activity) 

32 16.0 16.0 

Research Universities (high research 

activity) 

29 14.5 30.5 

Doctoral/Research Universities 21 10.5 41.0 

Master’s Colleges/Universities – larger 

programs 

54 27.0 68.0 

Master’s Colleges/Universities – medium 

programs 

16   8.0 76.0 

Master’s Colleges/Universities – smaller 

programs 

10   5.0 81.0 

Special Focus Institutions – Medical 

Schools/Medical Centers 

27 13.5 94.5 

Special Focus Institutions – Other Health 

Professions Schools 

 7   3.5 98.0 

Baccalaureate Colleges  4   2.0 100.0 

Note. Public N=103 (51.5%); Private N = 95 (47.5%); Other/Not Classified N = 2 (1.0%)  

  



 

50 

Table 4.2 

Frequency of PT Programs by Geographic Region  

Region Frequency 

(N=200) 

% Cumulative 

% 

Middle Atlantic (NJ, NY, PA) 41 20.5 20.5 

South Atlantic (DE, DC, FL, GA, MD, NC, 

SC, VA, WV) 

35 17.5 37.5 

East North Central (IL, IN, MI, OH, WI) 33 16.5 54.0 

West North Central (IA, KS, MN, MO, NE, 

ND, SD) 

22 11.0 65.0 

Pacific (AK, CA, HI, OR, WA) 18 9.0 74.0 

New England (CT, ME, MA, NH, RI, VT)  16 8.0 82.0 

West South Central (AR, LA, OK, TX) 16 8.0 90.0 

East South Central (AL, KY, MS, TN) 11 5.5 95.5 

Mountain (AZ, CO, ID, MT, NV, NM, UT, 

WY) 

9 4.5 100.0 

 

Descriptive Characteristics of Variables 

The outcome variables for PT programs were (a) 2010 graduation rate, (b) 2011 

and 2012 first-time NPTE pass rates for PT graduates, and (c) 2009 through 2011 three-

year ultimate NPTE pass rates for PT graduates.  The 2010 graduation rate was the most 

current data available based on the definition of graduation rate as the percentage of 

students from an original cohort of students who graduate within 150% of the time that is 

normally expected for completion of the program.  Descriptive parameters for the 

outcome variables are provided in Table 4.3.  The smaller N for 2010 graduation rate and 

2011 pass rate reflects the change in number of programs during the past three years. 
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Table 4.3 

Descriptive Characteristics of Outcome Variables for PT Programs as Percentages 

Variable Mean (SD) Minimum Maximum 

Graduation Rate 2010 (N=199)  91.82 (7.51) 60.00 100 

Ultimate Pass Rate (N=200) 98.04 (3.50) 73.53 100 

First Pass Rate 2011 (N=197) 88.57 (12.31) 25.00 100 

First Pass Rate 2012 (N=200) 88.13 (11.17) 47.83 100 

 

In addition to Carnegie classification and institutional status, 12 program 

characteristics and factors were included in the study as independent variables. The 

variables included program length characteristics, program financial and space 

characteristics, collective faculty characteristics, and educational productivity factors.  

Table 4.4 summarizes the independent variables including range and percentiles. The 

descriptive statistics are presented in a format that provides a clear picture of the 

programs included in the study while also providing a benchmark for current programs 

for comparison.  The variable, Professional Program Cost Per Student – Public In-State, 

included only public institutions (n=103) and the variable, Professional Program Cost Per 

Student – Private, included only private institutions (n=95).  Two programs did not report 

program expenses, so Total Budgeted Program Expenses Per Graduate could only be 

calculated for 198 programs.   Two programs did not report Core FTEs, so Peer-

Reviewed Articles Per Core FTE and Number Faculty With Funded Grants Per Core FTE 

could only be calculated for 198 programs.  



 

52 

Table 4.4  

Descriptive Characteristics of Independent Variables for PT Programs 

Variable Range 25
th

 

percentile 

50
th

 

percentile 

75
th

 

percentile 

Total Length of Prof 

Program in Weeks (N=200) 

75 – 180 114 122 131 

Full-time Clinical Education 

Weeks (N=200) 

23 – 60 32 36 38 

FT Clinical Ed Wks as % of 

Prof Program Wks (N=200) 

13-48% 27% 29% 32% 

Prof Program Cost per 

Student – Public In-State 

(N=103) 

$14,567 - 

$107,652 

$37,838 $48,673 $62,369 

Prof Program Cost per 

Student – Private (N=95) 

$20,750 - 

$146,175 

$83,490 $93,026 $105,996 

Total Budgeted Program 

Expenses Per Graduate 

(N=198) 

$11,308 - 

$386,276 

$28,320 $33,664 $45,169 

Square Feet Allocated 

Laboratory Space Per 

Student (N=200) 

10 – 269 28 40 63 

Square Feet Allocated 

Research Space Per Core 

FTE (N=200) 

0 – 2,777 99 176 317 

% FT Faculty Turnover in 

past year (N=200) 

0-37% 0 0 10% 

Student to Core Faculty 

Ratio (N=200) 

3.7 – 45.0 9.7 11.2 13.0 

Number of Peer-Reviewed 

Articles Per Core FTE 

(N=198) 

0 – 6.35 0.34 0.63 1.33 

Number Faculty with Funded 

Grants/Core FTE (N=198) 

0 – 1.42 0.11 0.25 0.39 
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Variables related to costs were compared by Geographic Regions using an 

Independent Samples Kruskal-Wallis test to determine whether the distribution of cost 

variables was the same across classifications.  The variables for total program costs for 

students in both private and public institutions, as well as total budgeted expenses per 

graduate were included.  The Kruskal Wallis tests revealed that the distributions of all 

three variables were equal across regions.   

Correlations 

Spearman’s correlation coefficients were calculated to measure the relationship 

between all variables, and the full correlation matrix is presented in Appendix B.  

Selected correlations are presented below.  Spearman’s correlation coefficient was used 

to calculate relationships because the variables violated the assumptions of normality and 

were not normally distributed (Field, 2009; Portney & Watkins, 2009) .  Relationships 

between all dependent variables are reported in Table 4.5.  All dependent variables were 

significantly positively related at the .01 level.  Graduation rate demonstrated a small 

positive relationship with all pass rates, while pass rates were moderately related to other 

pass rates.   
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Table 4.5  

Correlation Matrix of Dependent Variables for PT Programs 

  Grad Rate 

2010 

3-Yr Ult 

Pass  

2011 First 

Pass  

2012 First 

Pass  

Grad Rate 2010 Spearman’s 1 .262** .350** .323** 

 Sig (2-tailed)  <.001 <.001 <.001 

 N 199 199 196 199 

3-Yr Ult Pass  Spearman’s .262** 1 .666** .552** 

 Sig (2-tailed) <.001  <.001 <.001 

 N 199 200 197 200 

2011 First Pass  Spearman’s .350** .666** 1 .663** 

 Sig (2-tailed) <.001 <.001  <.001 

 N 196 197 197 197 

2012 First Pass  Spearman’s .323** .552** .663** 1 

 Sig (2-tailed) <.001 <.001 <.001  

 N 199 200 197 200 

Note. ** signifies correlations that are significant at the .01 level. 

Spearman’s correlation coefficients were calculated to determine whether 

institutional and program characteristics were related to graduation rates and licensure 

examination pass rates for PT education programs.  Six variables were significantly 

correlated to the 2010 graduation rate for PT programs.  Table 4.6 presents the variables 
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that were significantly correlated with graduation rates.  Three variables, institutional 

status, the Carnegie classification of Research Very High Activity, and research space 

demonstrated a small positive relationship to graduation rate. Two variables, Carnegie 

classification of Master’s Universities (smaller) and faculty turnover, demonstrated a 

small negative relationship to graduation rate. 

Table 4.6 

 Significant Correlations between 2010 Graduation Rate and PT Program 

Characteristics  

Variable Rs P 

Institutional Status .208 .003 

Carnegie Classification: Research 

Institutions (very high activity) 

.179 .012 

Research Space Per Core FTE .161 .023 

Faculty Turnover -.148 .037 

Carnegie Classification: Master’s 

Universities (smaller) 

-.161 .023 

Student to FT Core Faculty Ratio -.167 .018 

Note.  Rs = Spearman’s correlation coefficient, P = significance (2-tailed);  

N=199 for all variables except Institutional Status N=197.  

Five variables were positively related to the 3-year ultimate pass rate.  All 

significant correlations are presented in Table 4.7. Total student cost for programs in 

private institutions, the Carnegie classification of Research Very High Activity, total 
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number of weeks of clinical education, and clinical weeks as percentage of program 

weeks demonstrated small positive relationships to the ultimate pass rate.  The student to 

full-time core faculty ratio demonstrated a small negative relationship to the ultimate pass 

rate, indicating that the more students per full-time core faculty member, the lower the 

ultimate pass rate.     

Table 4.7.  

Significant Correlations between 3-Year Ultimate Pass Rates(2009-11) and PT Program 

Characteristics  

Variable Rs P 

Student Cost Private Institutions .306 .003 

Carnegie Classification: Research (very high activity) .260 <.001 

Clinical Wks as % of Program Wks .166 .019 

Full-time Clinical Education in Weeks .141 .046 

Student to Core Faculty Ratio -.184 .009 

Note. Rs = Spearman’s correlation coefficient, P = significance (2-tailed); 

N=200 for all variables except Student Cost Private N=95.  

  

Five variables were significantly correlated to the 2011 first-time licensure pass 

rates.  All significant correlations are presented in Table 4.8. The Carnegie classification 

of Research Very High Activity, length of clinical education, clinical weeks as 

percentage of program weeks, institutional status, and the amount of research space all 

had small positive correlations to 2011 First-Time Pass Rate.  
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Table 4.8  

Significant Correlations between 2011 First-Time Pass Rates and PT Program 

Characteristics  

Variable Rs P 

Carnegie Classification: Research (very high activity) .243 .001 

Full-time Clinical Education in Weeks .192 .007 

Research Space Per Core FTE .173 .015 

Institutional Status .159 .026 

Clinical Education Length as % of Total Length .153 .032 

Note.  Rs = Spearman’s correlation coefficient, P = significance (2-tailed) 

N=197 for all variables except Institutional Status = 195.  

Seven variables were significantly related to the 2012 first-time licensure pass 

rates, and these variables are presented in Table 4.9.  The Carnegie classification of 

Research Very High Activity, institutional status, length of clinical education, clinical 

weeks as percentage of program weeks, and research space had small positive 

correlations to 2012 first pass rate.  The Carnegie classification of Master’s Medium as 

well as the ratio of students to full-time core faculty demonstrated a small negative 

relationship to the 2012 first-time pass rate.   
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Table 4.9 

Significant Correlations between 2012 First-Time Pass Rates and PT Program 

Characteristics  

Variable Rs P 

Carnegie Classification: Research (very high activity) .236 .001 

Full-time Clinical Education in Weeks .215 .002 

Research Space Per Core FTE .214 .002 

Institutional Status .198 .005 

Clinical Ed Wks as % of Program Wks .194 .006 

Carnegie Classification: Master’s Medium -.146 .039 

Student to FT Core Faculty Ratio -.148 .036 

Note. Rs = Spearman’s correlation coefficient, P = significance (2-tailed) 

N=200 for all variables except Institutional Status N=198. 

Spearman’s correlation coefficients were also calculated to determine whether 

productivity indicators in physical therapy education were related to graduation rate and 

licensure examination pass rates for PT education programs. These variables included the 

total budgeted program expenses (input) divided by the number of graduates (output) for 

a program, and faculty scholarship productivity factors of research articles published and 

funded grants.  All correlations for productivity indicators are listed in Table 4.10, and 

significant correlations are indicated as noted.  Total budgeted expenses per graduate 

demonstrated a small positive relationship with graduation rate and ultimate pass rate.  

The number of peer-reviewed articles had a small positive correlation to graduation rate 
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and all pass rates.  The number of core faculty with grants demonstrated a small positive 

correlation to all pass rates but not graduation rate.  

Table 4.10  

Correlations between Productivity Indicators and PT Program Outcomes  

Productivity variable Graduation 

Rate 2010 

Ultimate 

Pass Rate 

(2009-11) 

First-Time 

Pass Rate 

2011 

First-Time 

Pass Rate 

2012 

Total Budgeted Program 

Expenses Per Graduate  

       .174 *      .146 *      .059        .089 

Number of Peer Reviewed 

Articles Per Core Faculty 

FTE 

.198 ** .227 ** .285 ** .279 ** 

Number of Core Faculty 

With Funded Grants Per 

Core FTE 

      .105  .188 ** .232 ** .249 ** 

Note.   * significant at P=.05 level, ** significant at P=.01 level 

(N=195-198) 

Regressions 

Stepwise multiple regression analyses were run to determine whether independent 

variables were predictive of graduation rates and licensure examination rates for PT 

education programs.  Stepwise multiple regression was first conducted to determine 

whether any of the independent variables predicted 2010 Graduation Rate.  Regression 
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results indicated that the overall model significantly predicted graduation rate, R
2

adj = 

.100, F(3,192) = 8.242, p < .001.  This model accounted for 10% of the variance in 

graduation rates.  Only three of the variables significantly contributed to the model 

(ArticlesPerCoreFTE, FacTurnover, ClinEdToTotal).  

A second stepwise multiple regression was conducted to determine whether any 

of the independent variables predicted ultimate pass rate. Regression results indicated that 

the overall model significantly predicted ultimate pass rate, R
2

adj = ..060, F(3, 192) = 

5.168, p = .002. This model accounted for 6% of the variance in ultimate pass rates. Only 

three of the variables significantly contributed to the model (ClinEdToTotal, 

FacTurnover, ResearchVHi).   

Stepwise multiple regression was conducted to determine whether any of the 

independent variables predicted 2011 First-Time Pass Rates.  Regression results indicated 

that the overall model significantly predicted 2011 first-time pass rate, R
2

adj = .067, 

F(3,192) = 6.771, p < .001. This model accounted for 6.7% of the variance in 2011 first-

time pass rates. Only three of the variables significantly contributed to the model 

(ResearchVHi, FacTurnover, GrantsPerCoreFTE). 

A fourth stepwise multiple regression was calculated to determine if any of the 

independent variables predicted 2012 first-time pass rate, R
2

adj = .099, F(3,192) = 8.186, 

p < .001. This model accounted for 9.8% of the variance in the 2012 first-time pass rates. 

Only three of the variables significantly contributed to the model (ClinEdToTotal, 

Institutional Status, ResearchVHi). 
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From the stepwise regression models for graduation rates, a fairly stable 

prediction model emerged that included the Carnegie classification of Research Very 

High Activity.  An alternate model was developed that excluded Carnegie Classification 

and included only factors that were modifiable by programs. The alternate model retained 

the variables of ClinEdToTotal and FacultyTurnover, and added ResearchSpacePer 

CoreFTE, ArticlesPerCoreFTE, and GrantsPerCoreFTE.  Using the enter method for 

multiple regression, the alternate model predicted 5.5% of the variance for the ultimate 

pass rate, 6.9% of the variance for the 2011 first-time pass rate and 9.3% for the 2012 

first-time pass rate, which was comparable to the model that included the Carnegie 

classification. 

A multivariate regression was conducted for graduation rate with ultimate pass 

rate.  All variables that were significant predictors of the dependent variables in the 

univariate regressions were entered through a manual backward selection procedure.  

Results of multivariate regression analysis are presented in Table 4.11. Two variables, 

faculty turnover and clinical weeks as percentage of program weeks, were the only 

independent predictors of graduation rate and ultimate pass rate.  The model including 

these two predictors explained approximately 9% of the variance in both graduation rate 

and ultimate pass rate.   
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Table 4.11 

Multivariate Regression Results for PT Graduation Rate and Ultimate Pass Rate 

_______________________________________________________________________ 

Variable               Graduation Rate      Ultimate Pass Rate 

 β S. E. P β S. E. P 

Faculty turnover -.185 .070 .009* -.073 .033 .030* 

Clin Ed to Total 26.665 10.981 .016* 11.867 5.244 .025* 

Research Space .003 .002 .078 .001 .001 .274 

Peer-Review Artcl 1.453 .554 .009* .137 .264 .604 

Faculty with Grants -.028 2.369 .991 1.073 1.131 .344 

Institution Status -1.936 1.070 .072 -.468 -.517 .367 

Note. β = beta coefficient, S.E. = standard error, * - significant at P=.05 level. 

A multivariate regression analysis was also conducted for graduation rate with 

first-time pass rate for 2011.  Results of multivariate regression analysis are presented in 

Table 4.12. Only one variable, faculty turnover, was an independent predictor of 

graduation rate and ultimate pass rate.  The model including this predictor explained 

approximately 5% of the variance in graduation rate and 4% of the variance in 2011 first-

time pass rate.   

  



 

63 

Table 4.12 

Multivariate Regression Results for PT Graduation Rate and First-Time Pass Rate 2011 

_______________________________________________________________________ 

Variable               Graduation Rate  First-Time Pass Rate 2011 

 β S. E. P β S. E. P 

Faculty turnover -.188 .071 .009** -.247 .120 .041* 

Clin Ed to Total 29.367 11.408 .011* 30.230 19.219 .117 

Research Space .003 .002 .087 .005 .003 .141 

Articles /Core FTE 1.274 .568 .026* .596 .956 .534 

Grants Per Core FTE -1.145 2.401 .634 5.894 4.044 .147 

Institution Status -2.191 1.081 .044* -2.653 1.822 .147 

Note. β = beta coefficient, S.E. = standard error, * - significant at P=.05 level, **-

significant at P=.01 level. 

Multivariate regression was also conducted for graduation rate with first-time pass 

rate for 2012.  Results of the multivariate regression analysis are presented in Table 4.13. 

Two variables, faculty turnover and percentage of program made up of full-time clinical 

experience, were independent predictors of graduation rate and ultimate pass rate.  The 

model including these two predictors explained approximately 8% of the variance in 

graduation rate and 2012 first-time pass rate.   
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Table 4.13 

Multivariate Regression Results for PT Graduation Rate and First-Time Pass Rate 2012 

_______________________________________________________________________ 

Variable               Graduation Rate  First-Time Pass Rate 2012 

 β S. E. P β S. E. P 

Faculty turnover -.182 .071 .011* -.216 .105 .042* 

Clin Ed to Total 28.729 11.335 .012* 47.540 16.811 .005** 

Research Space .003 .002 .099 .004 .003 .125 

Articles /Core FTE 1.318 .566 .021* .692 .840 .411 

Grants Per Core FTE -.715 2.390 .765 5.067 3.544 .154 

Institution Status -1.936 1.070 .072 -2.244 1.587 .159 

Note. β = beta coefficient, S.E. = standard error, * - significant at P=.05 level, ** - 

significant at P=.01 level.. 

Additional Analyses  

Additional analyses were conducted to provide clarity on the relationship between 

the categorical variable of Institutional Status and the outcome variables and a predictor 

of graduation rate.  Independent-Samples Mann-Whitney U-tests revealed significant 

differences in graduation rates and first-time pass rates between programs in public 

institutions and programs in private institutions. Public programs had significantly higher 

graduation rates and first-time pass rates, and comparisons are provided in Table 4.14. No 

significant differences among ultimate pass rates were identified between public and 

private institutions.   
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Table 4.14 

Differences in Means for PT Program Outcomes by Institutional Status  

Variable Status Mean SD 

Graduation Rate** Public (N=102) 93.14 6.77 

 Private (N=95) 90.27 8.02 

3-yr Ultimate Pass Rate Public (N=103) 97.69 3.99 

 Private (N=95) 98.37 3.00 

PassRate2011* Public (N=101) 90.41 10.61 

 Private (N=94) 86.38 13.71 

PassRate2012* Public (N=103) 90.01 10.30 

 Private (N=95) 86.33 11.25 

Note: * significant at P=.05 level, ** significant at P=.01 level 

Physical Therapist Assistant Programs 

Demographics 

A total of 274 PTA programs were included in the study.  All programs were 

categorized by the Carnegie traditional classification listing, and the number of programs 

by classification is presented in Table 4.15 (Carnegie Foundation, 2010).  Approximately 

39% of PTA programs are housed in institutions classified as Associate’s – Public Rural-

Serving (larger, medium, smaller), while approximately 30% are housed in Associate’s –  

Public Suburban and Urban institutions.  Approximately 12% are housed in Associate’s – 

Private institutions. In addition to the Carnegie classification, programs were also 



 

66 

categorized by Institutional Status as either for-profit or not for-profit. The for-profit 

group accounted for just over 10% of programs while not for-profit accounted for just 

over 80%. The rest of the programs were not classified by institutional status.  

Table 4.15  

Frequency of PTA Programs by Carnegie Classification and Institutional Status 

Classification Frequency 

(N-274) 

% Cumulative 

% 

Associate’s – Private For-Profit 29 10.6 10.6 

Associate’s – Private Not-For-Profit 4 1.5 12.1 

Associate’s – Public 2yr/4yr 11 4.0 16.1 

Associate’s – Public Rural-Serving 

Large 

50 18.2 34.3 

Associate’s – Public Rural-Serving 

Medium/Small 

56 20.4 54.7 

Associate’s – Public Suburban 35 12.8 67.5 

Associate’s – Public Urban 46 16.8 84.3 

Baccalaureate 20 7.3 91.6 

Master’s 10 3.6 95.2 

Special Focus Institutions 9 3.3 98.5 

Other/Not Classified 4 1.5 100.0 

Note: For-Profit N = 29 (10.6%); Not For-Profit N = 221 (80.7%); Not Classified N = 24 

(8.7%) 
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 Programs were further categorized by geographic region of the United States, and 

the number of programs by geographic region is presented in Table 4.16.  Physical 

therapist assistant programs are not evenly distributed across the United States, and the 

distribution is different from PT programs.  The largest concentrations of PTA programs 

are found in the East North Central (21.2%) and South Atlantic regions (20.1%).    

Table 4.16 

 Frequency of PTA Programs by Geographic Region 

Region Frequency 

(N=274) 

% Cumulative 

% 

East North Central (IL, IN, MI, OH, WI) 58 21.2 21.2 

South Atlantic (DE, DC, FL, GA, MD, NC, 

PR, SC, VA, WV) 

55 20.1 41.3 

West South Central (AR, LA, OK, TX) 33 12.0 53.3 

Middle Atlantic (NJ, NY, PA) 28   10.2 63.5 

East South Central (AL, KY, MS, TN) 25   9.1 72.6 

West North Central (IA, KS, MN, MO, 

NE, ND, SD) 

25   9.1 81.7 

Mountain (AZ, CO, ID, MT, NV, NM, UT, 

WY) 

21   7.7 89.4 

Pacific (AK, CA, HI, OR, WA) 17   6.2 95.6 

New England (CT, ME, MA, NH, RI, VT)  11   4.0 99.6 

Not Classified 1   0.4 100.0 
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The outcome variables for PTA programs were (a) 2011 graduation rate, (b) 2011 

and 2012 first-time NPTE pass rate for PTA graduates, and (c) 2009 through 2011 three-

year ultimate NPTE pass rate for PTA graduates.  The 2011 graduation rate was the most 

current data available based on the definition of graduation rate as the percentage of 

students from an original cohort of students who graduate within 150% of the time that is 

normally expected for completion of the program.  Descriptive parameters for the 

outcome variables are provided in Table 4.17. The lower number of cases for graduation 

rate, ultimate pass rate, and 2011 first-time pass rate reflect the rapid changes in the 

number of programs during the past three years.  

Table 4.17 

Descriptive Characteristics of PTA Program Outcome Variables as Percentages 

Variable Mean (SD) Minimum Maximum 

Graduation Rate (n=261)
 

78.68 (13.23) 42.30 100 

Ultimate Pass Rate (n=256)
 

93.61 (7.04) 55.56 100 

2011 First-time Pass Rate (n=253)
 

84.27(14.09) 33.33 100 

2012 First-time Pass Rate (n=274)
 

85.79 (12.93) 41.18 100 

 

In addition to Carnegie classification and institutional status, an additional ten 

program characteristics were included in the study as independent variables. The 

variables included program length characteristics, program financial and space 

characteristics, and collective faculty characteristics.  Table 4.18 provides descriptive 
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information about the independent variables including range and percentiles. The 

descriptive statistics are presented in a format that would provide a clear picture of the 

programs included in the study while also providing a benchmark for current programs 

for comparison.  The variable, Total Program Cost Per Student – Public In-State, 

included only public institutions (N=214), and the variable, Total Program Cost Per 

Student – Private, included only private institutions (N=56). Eight programs did not 

report program expenses, so Total Budgeted Program Expenses Per Graduate could only 

be calculated for 266 programs. Two programs did not report laboratory space, so lab 

space per student could only be calculated for 272 programs.  

Variables related to costs were compared by Geographic Regions using an 

Independent Samples Kruskal-Wallis test to determine whether the distribution of cost 

variables was the same across classifications.  The Kruskal Wallis test revealed that the 

distributions were equal across regions for Total Program Costs Per Student – Private and 

Total Budgeted Expenses Per Graduate but not for Total Program Costs Per Student – 

Public In-State.  Further analysis revealed that Middle Atlantic had significantly higher 

costs than West South Central for Public In-State. Results are shown in Table 4.19. 

  



 

70 

Table 4.18  

Descriptive Characteristics of PTA Program Independent Variables  

Variable Range 25
th

 

percentile 

50
th

 

percentile 

75
th

 

percentile 

Total Length of Program 

in Weeks (N=274) 

26-97 55 65 72 

Full-time Clinical 

Education Weeks (N=274) 

6.0-21.80 14 16 17 

%Total Program Weeks 

that are FT Clinical Ed 

(N=274) 

8-53% 21% 24% 28% 

Total Program Cost per  

Student – Public In-State 

(N=214) 

$2,507- 

$32,596 

$7,465 $9728 $12,299 

Total Program Cost per 

Student – Private (N=56) 

$16,396-

61,585 

$26,769 $37,901 $43,255 

Total Budgeted Program 

Expenses Per Graduate 

(N=266) 

$1,002- 

$50,710 

$8,130 $10,487 $14,646 

Square Feet Allocated 

Laboratory Space Per 

Student (N=272) 

13 – 504 36 55 89 

Cohorts Per Year (N=274) 1-3 1 1 1 

Percent Faculty Turnover 

(N=274) 

0-67% 0% 0% 1% 

Student:Full-Time Core 

Faculty Ratio (N=274) 

3-60 12 17 22 
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Table 4.19 

Differences in Public In-State Costs of PTA Programs by Geographic Region  

Note. * indicates significant differences at P=.05 level.  

Correlations 

Spearman’s correlation coefficients were calculated to measure the relationship 

between all variables, and the full correlation matrix is presented in Appendix B. Selected 

correlations are presented below.  Spearman’s correlation coefficient was used to 

calculate relationships because the variables violated the assumptions of normality. 

Relationships between all dependent variables are reported in Table 4.20.  Graduation 

rate was not related to any of the pass rates.   The 2011 first-time pass rate was 

 N Mean Std. Dev. 

East North Central 45 11,060 4,137 

East South Central 21 9,003 2,429 

Middle Atlantic* 22 14,717 7,219 

Mountain 12 9,731 4,788 

New England 8 13,874 6,158 

Pacific 13 8,202 3,997 

South Atlantic 44 9,015 2,978 

West North Central 20 11,352 4,621 

West South Central* 28 8,700 2,912 

Total 213 10,386 4,612 
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moderately related to ultimate pass rate while the 2012 first-time pass rate was had a 

small positive relationship with ultimate pass rate.    

Table 4.20 

Correlation Matrix of Dependent Variables for PTA Programs 

  Grad Rate 

2011 

3-Yr 

Ultimate 

Pass  

2011 First 

Pass  

2012 First 

Pass  

Grad Rate 2011 Spearman’s 1 .056 -.033 -.046 

 Sig (2-tailed)  .371 .607 .459 

 N 261 254 251 261 

3-Yr Ult Pass  Spearman’s .056 1 .697** .365** 

 Sig (2-tailed) .371  <.001 <.001 

 N 254 256 253 256 

2011 First Pass  Spearman’s -.033 .697** 1 .369** 

 Sig (2-tailed) .607 <.001  <.001 

 N 251 253 253 253 

2012 First Pass  Spearman’s -.046 .365** .369** 1 

 Sig (2-tailed) .459 <.001 <.001  

  261 256 253 274 

Note: ** signifies correlations that are significant at the .01 level. 
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Spearman’s correlation coefficients were calculated to determine whether 

institutional and program characteristics were related to graduation rates and licensure 

examination pass rates for PTA education programs.  Five program/institution 

characteristics were related to the 2011 graduation rate for PTA education programs, 

including three different Carnegie classifications.  Table 4.21 presents the variables that 

were significantly related to graduation rates. Carnegie classifications of Baccalaureate 

and Master’s as well as clinical length as a percentage of total program length 

demonstrated small positive relationships to graduation rate.  The Carnegie classification 

of Associate’s Public Urban and the total program length demonstrated small negative 

relationships to graduation rate.  

Table 4.21  

Significant Correlations between PTA Program Characteristics and 2011 Graduation 

Rate  

Variable Rs P 

Carnegie Classification: Master’s Universities .198 .001 

Clinical Education Weeks to Total Weeks .185 .003 

Carnegie Classification: Baccalaureate .123 .047 

Total Program Length in Weeks -.129 .037 

Carnegie Classification: Associate’s Public Urban -.160 .010 

Note.   Rs = Spearman’s correlation coefficient, P = significance (2-tailed); 

N=261 for all variables.  
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Five variables were significantly related to the 3-year ultimate pass rate for PTA 

programs. Table 4.22 presents the significant correlations between these variables and the 

ultimate licensure examination pass rates.  Two Carnegie classifications, Associate’s 

Public Urban and Associate’s Public Suburban, demonstrated a small positive correlation 

to ultimate pass rate.  Three variables, Associate’s Private For-Profit, institutional status, 

and number of cohorts per year, had a small negative relationship to the ultimate pass 

rate.  

Table 4.22 

 Significant Correlations between PTA Program Characteristics and 3-Year Ultimate 

Pass Rates  

Variable Rs    P 

Carnegie: Associate’s Public Urban .154 .014 

Carnegie: Associate’s Public Suburban .134 .032 

Number of Cohorts Per Year -.238 <.001 

Carnegie: Associate’s Private For-Profit -.277 <.001 

Institutional Status -.304 <.001 

Note. Rs  = Spearman’s correlation coefficient, P = significance (2-tailed); 

N=256 for all variables except Institutional Status N=233.  

Three variables were significantly related to the 2011 licensure examination pass 

rate for PTA programs.  Table 4.23 presents the correlations between these variables and 

the first-time pass rates.  All of the variables had small negative relationships with pass 

rates – Associate’s Private For-Profit, institutional status, and number of cohorts per year. 
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Table 4.23  

Significant Correlations between PTA Program Characteristics and 2011 First-Time 

Pass Rates 

Variable Rs P 

Carnegie: Associate’s Public Suburban .124 .049 

Carnegie: Master’s  -.129 .040 

Number of Cohorts Per Year -.165 .008 

Carnegie: Associate’s Private For-Profit -.251 <.001 

Institutional Status -.274 <.001 

Note.  Rs = Spearman’s correlation coefficient, P = significance (2-tailed); 

N=253 for all variables except Institutional Status N=230. 

Six variables were significantly related to the 2012 first-time pass rate for PTA 

programs.  Table 4.24 presents the significant correlations between these variables and 

the 2012 first-time pass rates.  Two variables, lab space per student and Associate’s 

Urban, had small positive relationship with pass rates.  Three variables, Carnegie: 

Associate’s Private For-Profit, institutional status and number of cohorts per year, 

demonstrated small negative correlation to the first-time pass rate. 
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Table 4.24  

Significant Correlations between PTA Program Characteristics and 2012 First-Time 

Pass Rates  

Variable Rs P 

Lab Space Per Student .120 .048 

Carnegie: Associate’s Urban .119 .050 

Number of Cohorts Per Year -.162 .007 

Carnegie: Associate’s Private For-Profit -.240 <.001 

Institutional Status -.265 <.001 

Note.  Rs = Pearson correlation coefficient, P = significance (2-tailed);  

N=274 for all variables except Institutional Status N=250.  

Spearman’s correlations coefficients were calculated to determine whether 

productivity indicators in physical therapy education were related to graduation rate and 

licensure examination pass rates for PTA education programs. This variable included the 

total budgeted program expenses (input) divided by the number of graduates (output) for 

a program. All correlations for the productivity indicator are listed in Table 4.25, and 

significant correlations are indicated as noted.  Total budgeted program expenses per 

graduate had a small negative relationship with graduation rate but not with licensure 

pass rates.  

 

 

  



 

77 

Table 4.25  

Correlations between Productivity Indicators and Program Outcomes 

Variable Graduation 

Rate 2011 

(N=254) 

Ultimate 

Pass Rate 

2009-11 

(N=252) 

1
st
 Time 

Pass Rate 

2011 

(N=249) 

1
st
 Time 

Pass Rate 

2012 

(N=266) 

Total Budgeted Expenses 

Per Grad 

-.215**  .082  -.013  .063  

Note. r = Spearman’s correlation coefficient, * = significant at p=.001 level 

Regressions 

Stepwise multiple regressions were run to determine whether independent 

variables were predictive of graduation rates and licensure examination rates for PTA 

education programs. Stepwise multiple regression was first conducted to determine 

whether any independent variables predicted 2011 Graduation Rate.  Regression results 

indicate that the overall model significantly predicted graduation rate, R
2

adj = .110, 

F(4,249) = 8.857, p < .001.  This model accounted for 11% of the variance in graduation 

rates.  Only four of the variables significantly contributed to the model 

(TotalExpPerGrad, Masters, AssocPubUrban, ClinEdToTotal). 

A second stepwise multiple regression was conducted to determine whether 

independent variables were predictive of Ultimate Pass Rate 2009-11.  Regression results 

indicated that the overall model significantly predicted ultimate pass rate, R
2

adj = .160, 

F(2,230) = 23.021, p < .001. This model accounts for 16% of the variance in ultimate 
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pass rates.  Institutional status and faculty turnover were the only two variables that 

significantly contributed to the model. 

A third stepwise multiple regression was conducted to determine whether any 

independent variables were predictive of 2011 First-Time Pass Rate.  Regression results 

indicated that the overall model significantly predicted first-time pass rate, R
2

adj = .082, 

F(1,228) = 21.361, p < .001. This model accounted for 8.2% of the variance in first-time 

pass rates.  Institutional status was the only variable that significantly contributed to the 

model. 

A fourth stepwise multiple regression was conducted to determine whether any 

independent variables were predictive of 2012 First-Time Pass Rate.  Regression results 

indicated that the overall model significantly predicted first-time pass rate, R
2

adj = .098, 

F(1,241) = 27.363, p < .001. This model accounted for 9.8% of the variance in first-time 

pass rates.  Institutional status was the only variable that significantly contributed to the 

model. 

Additional analyses were conducted to provide clarity on the categorical variable 

of Institutional Status that was related to and predicted outcome variables.  Independent 

Samples Mann-Whitney U-tests revealed significant differences in all pass rates between 

programs in for-profit and not for-profit institutions. Results are presented in Table 4.26.  

Programs in non-profit institutions had significantly higher ultimate pass rates, 2011 first-

time pass rates, and 2012 first-time pass rates.      
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Table 4.26 

Differences in PTA Program Dependent Variable Means By Institutional Status 

Variable For-Profit Status N Mean 

Standard 

Deviation 

Graduation Rate Not For-Profit  216 78.37 12.82 

 For-Profit  21 76.73 12.91 

Ultimate Pass Rate** Not For-Profit  212 94.67 5.80 

 For-Profit  21 85.39 11.80 

PassRate2011** Not For-Profit  209 86.02 13.30 

 For-Profit  21 71.59 16.74 

     

PassRate2012** Not For-Profit  221 87.73 11.50 

 For-Profit  29 74.93 16.78 

Note. ** significant at p<.001 level 
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CHAPTER V 

DISCUSSION 

Major changes have occurred and continue to occur in physical therapy education.  

All PT education programs in the United States will offer the DPT degree as the entry 

level degree by 2015.  The move to a clinical doctorate from a master’s degree required 

PT programs to make major changes in length and format of program, increased 

expectations for faculty qualifications and scholarship, and increased costs to both the 

program and students.  PTA education has experienced a proliferation of PTA 

educational programs housed in for-profit institutions between 2007 and 2013, as well as 

recurring discussions regarding a move from the associate’s level to the baccalaureate 

level.  The current study was undertaken to investigate the relationship between selected 

program characteristics, including productivity factors, and program outcomes for PT and 

PTA education programs in light of these recent changes.  The study also provided 

benchmarking data for characteristics not previously studied, and the benchmarks could 

be utilized by educational programs for comparison and program improvement.  This 

chapter provides a discussion of the results of the study, relevance to the profession and 

to various stakeholders, study limitations, and future research recommendations.  

This study included the entire population of PT and PTA education programs at 

the time of data collection in 2013.  Based on the predetermined exclusion criterion, one 

PT case was removed and 12 PTA cases were removed because the programs had fewer 
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than five graduates in 2012.  The remaining cases, 200 PT and 274 PTA, met the sample 

size requirements determined through the a priori power analyses.  The data sets included 

primarily self-reported data based on information from annual reports submitted by 

programs for accreditation purposes.  The remaining data were obtained from licensure 

examination results as reported to CAPTE by the Federation of State Boards of Physical 

Therapy (FSBPT).  In some instances, programs had not reported information for all 

requested variables, and this lack of reporting was more prevalent with PTA programs.   

PT and PTA educational programs are similar in some ways.  Similarities include 

competitive admissions processes, curricula that include didactic, lab and clinical 

education components, physical space requirements for classrooms and labs, need for 

qualified faculty, accreditation expectations, and licensure requirements for graduates.  

PT and PTA educational programs also differ in many ways including level of education, 

need for research space for PT faculty and students, and faculty qualifications including 

scholarship expectations.  PT programs require several years of undergraduate 

preparatory work, while many PTA programs are open to students with minimal 

preparation beyond high school.  PT programs are typically housed in universities, but 

PTA programs are typically housed in community colleges or technical/trade schools.  

PTA education has seen a proliferation of programs being developed in for-profit 

institutions, but growth in this type of institution is not reflected in PT education. The 

results of this study also identified differences in types of variables related to program 

outcomes.  Therefore, for clarity of discussion, PT and PTA programs are discussed 

separately.   
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The primary purposes of this study were to (a) investigate the relationship 

between program and institutional characteristics, including productivity indicators, and 

program outcomes of graduation rate and licensure pass rate, and (b) determine whether 

related characteristic variables were predictive of the same program outcomes. The first 

purpose was addressed through correlation analyses.  Dependent variables including 

graduation rate and licensure pass rates were positively related for PT programs but were 

not related for PTA programs. For both PT and PTA programs, clear distinctions existed 

between independent variables related to graduation rates and independent variables 

related to licensure rates.   Differences also were found between the variables related to 

PT outcomes and the variables related to PTA outcomes. The second purpose of the 

study, which was to determine whether related variables were predictive of program 

outcomes, was examined using regression analyses.  Different prediction models were 

developed for PT and PTA programs.  The initial prediction models included non-

modifiable variables, so alternate models based on modifiable factors were proposed.    

Research Questions 

Data analyses and results for each research question are discussed below.  The 

first three research questions are related to PT education programs and the last three 

questions are related to PTA education programs. Prior to discussing results related to the 

research questions, the relationship between outcome variables should be considered.  

The outcome variables for both PT and PTA programs were graduation rate, ultimate 3-

year pass rate, and first-time pass rates for 2011 and 2012.   
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 Graduation rates for PT programs demonstrated a small positive relationship to 

all three measures of pass rates (ultimate 3-year pass rate, 2011 first-time pass rate, and 

2012 first-time pass rate).  This relationship indicated that programs with higher 

graduation rates also had higher pass rates.  No studies to date have investigated the 

relationship between graduation rates and licensure examination pass rates in PT 

education programs.  However, Maring et al. (2013) investigated the relationship in PTA 

programs and found the opposite - graduates from programs with lower graduation rates 

were more successful on the PTA licensure examination.  This difference could indicate 

that PT programs are more selective than PTA programs in admissions and more likely to 

accept students who are able to complete the program.  Giddens (2009), in discussing 

nursing education, argued that graduation data and first-time licensure examination pass 

rates should be considered equally important indicators of quality.   The Commission on 

Accreditation in Physical Therapy Education (CAPTE or the Commission) requires PT 

programs to maintain a minimum of 80% graduation rate averaged over 3 years and an 

80% ultimate pass rate 3-year average. The ultimate pass rate reflects all graduates from a 

program who pass the licensure exam regardless of number of attempts to pass the exam, 

compared to the first-time pass rate which only considers graduates who pass the exam 

on the first attempt.  The ultimate pass rate, therefore, is a higher percentage than first-

time pass rate.  Since both graduation rates and licensure pass rates are indicators of 

program quality, top programs would have successful outcomes for both measures.  Of 

the programs in the study, 39.5% (79/200) achieved program outcomes of 95% on 

graduation rate and ultimate pass rates, while only 14.5% (29/200) achieved 98% on both 
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outcome measures.  This information can serve as a benchmark for quality in PT 

programs. 

Graduation rates for PTA programs were not related to licensure examination pass 

rates, which differed from the findings with PT programs.  This finding is not consistent 

with the findings of Maring et al. (2013), who determined that graduation rate in 2005 

was a negative predictor of both ultimate and first-time pass rates for PTA program.  

Maring et al. used a logistic regression model and considered pass rates as a categorical 

variable, while this study considered pass rates as a continuous variable.  The continuous 

variable was used to capture the range of pass rates for programs that extended well 

below and well above the CAPTE- stated expectation of 80%.   A review of graduation 

trends also revealed that graduation rates for PTA programs have increased significantly 

since 2005, from a mean of 69.7% (range 16% to 100%) to a mean of 78.83% (range 

42% to100%) in 2012. Of the programs in the study, 6% (16/274) achieved program 

outcomes of 95% on graduation rate and ultimate pass rates, while only 2% (5/274) 

achieved 98% on both outcome measures.  This information can serve as a benchmark for 

quality in PTA programs.  

Are Institutional and Program Characteristics Related to Graduation Rates and 

Licensure Examination Pass Rates for PT Education Programs? 

 

The only institutional characteristic that was related to all four outcome variables 

- graduation rate, ultimate 3-year pass rate, and first-time pass rates for 2011 and 2012 - 

to some degree was Carnegie classification.  The Carnegie Foundation categorizes higher 

education institutions based on a number of criteria such as degrees awarded, level of 
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research activity, and size of student body (Carnegie Foundation, 2010).  The Carnegie 

classification that demonstrated better outcomes than all other classifications was 

Research Very High Activity (N=32).  This classification includes doctoral institutions 

with the highest level of research activity based on research and development 

expenditures and research staff.  This type of setting typically provides more support for 

research activities and scholarly productivity for PT program faculty.  Research Very 

High Activity was the only Carnegie classification that was positively related to research 

space, number of peer-reviewed articles and number of faculty with grants, all of which 

are associated with scholarly productivity.  Graham and Kim ( 2011) identified a similar 

relationship in professional psychology doctoral programs between programs in research 

intensive universities and program outcomes. The authors theorized that students might 

gain a better understanding of critical concepts when exposed to research in the field 

and/or being taught by faculty who are directly responsible for adding to the knowledge 

base might give those students an advantage.    

Public status of the institution was positively related to three outcome variables: 

graduation rate, 2011 first-time pass rate and 2012 first-time pass rate.  Graduation rates 

and first-time pass rates were significantly higher for PT programs in public institutions 

(N=103) than for programs in private institutions (N=95).  No significant difference was 

identified between public and private institutions for ultimate pass rates.  This finding is 

consistent with previous studies that reported better outcomes for physical therapy 

programs housed in public institutions (Maring et al., 2013; Maring & Costello, 2009; 

Riddle et al., 2009).  Mohr et al. (2005) found no relationship between institutional status 
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and licensure pass rates for PT programs.  However, Mohr’s study utilized data from 

1999, and at that time less than 30% of PT programs were at the doctoral level.  The PT 

education landscape has markedly shifted since that time, with 99% of PT programs now 

at the doctoral level. Program characteristics are likely different in 2013 than they were in 

1999.  Factors that differ between public and private institutions have not been clearly 

identified so it is not possible to determine what specific factors might contribute to the 

difference in outcomes.  

The student to full-time core faculty ratio ranged from 3.7 to 45.0 and was 

negatively correlated to graduation rate [Rs (199) = -.167, P = .018], ultimate pass rate [Rs 

(200) = -.184, P = .009] and 2012 first-time pass rate [Rs (200) = -.148, P = .036] .  This 

ratio increased as the number of students per full-time core faculty FTE increased, and as 

the ratio increased graduation rates and pass rates decreased.  These findings are 

consistent with previous studies in physical therapy and other allied health programs.  

Mohr et al. (2005) determined that the PT student to PhD/EdD faculty ratio was related to 

program pass rate [r (126) =.312, p<.001].  In 2005 and 2013, Maring et al determined 

that student to faculty ratio was a predictor of ultimate pass rates for PTA programs.  

Studies in other health disciplines have  reported similar significant negative relationships 

between student to faculty ratio and licensure pass rates in nursing (Patton, 2010) and 

physician assistant education (Bushardt, Booze, Hewett, Hildebrandt, & Thomas, 2012).  

Noonan (2012) suggested that graduate students who experience strong relationships with 

faculty or mentors had better completion rates than students who did not.  Higher student 

to faculty ratio could interfere with effective relationships between students and faculty.  
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The length of the full-time clinical education component of the curriculum ranged 

from 23 to 60 weeks and demonstrated a small positive relationship to all three licensure 

pass rate measures: ultimate pass rate [Rs (200) = .141, P = .046], 2011 first-time pass 

rate [Rs (197) = .192, P = .007], and 2012 first-time pass rate [Rs (200) = .215, P = .002].  

Previous studies investigating the relationship between clinical education and licensure 

pass rates have provided conflicting results.  Earlier studies found no relationship 

between length of clinical experience and PT or PTA licensure pass rates (Maring & 

Costello, 2009; Mohr et al., 2005). The Maring study, however, identified clinical 

education credits as a percentage of complete PTA program credits to be a predictor of 

licensure pass rate.  In a later study using a much larger sample, Maring et al. (2013) 

identified clinical education hours as a negative predictor of PTA licensure pass rate.  As 

the number of clinical education hours increased, the pass rates decreased.  Based on 

these conflicting results and the significant changes in PT education in recent years, this 

dissertation investigated both full-time clinical education length and full-time clinical 

education length as a percentage of professional program length.  The conflicting results 

might indicate that the ratio of full-time clinical education length to professional program 

length was a more important factor than simply clinical education time alone.  The 

investigator elected to use number of weeks rather than clinical education credits because 

weeks is a more reliable measure than credits due to variability among programs in 

calculating credits.  Results indicated that both clinical education length variables were 

positively related to pass rates.   As the number of full-time clinical education weeks 

increased, pass rates in PT programs increased.  In addition, as the length of clinical 
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education related to total program length increased, pass rates increased.   While this 

study only considered time in clinical experience and did not look at performance, other 

studies have investigated clinical performance with equally conflicting results (Adams et 

al., 2008; Desmarais et al., 2011; Dillon & Tomaka, 2010; Dreeben, 2003; Kosmahl, 

2005; Luedtke-Hoffmann et al., 2012).  At this time, the relationship among clinical 

education time and performance and licensure exam pass rates is not clear and warrants 

further study.   

One additional factor related to outcomes was faculty turnover, which has not 

been investigated in PT education.  Faculty turnover for the one year time frame reported 

in the Annual Accreditation Report for 2012 ranged from 0% to 37%.  Results showed 

that faculty turnover was negatively related to graduation rate [Rs (199) = -.148, P = .037]  

but was not related to pass rates. Kragh et al. (2007) investigated a similar question in 

orthopedic medical residency training and found that faculty turnover was negatively 

associated with Orthopedic In-Training Examination scores.  Faculty may leave programs 

for a wide range of reasons, including career advancement, failure to achieve tenure, 

dissatisfaction and/or disengagement with the institution or the program, or personal 

reasons.  Faculty turnover may lead to student dissatisfaction or student academic 

difficulties, particularly when the program is not able to replace the faculty member with 

an equally qualified individual.  Student dissatisfaction or academic difficulties may be a 

reason for students to leave a program, as well as being unable to form consistent 

relationships with faculty mentors as identified by Noonan (2012).  Possibly, variables 
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not included in this study such as limited program resources or limited support for 

academic endeavors may contribute to both faculty turnover and student attrition.   

Interestingly, cost variables demonstrated no significant relationship to most 

program outcomes.  Total program costs per student for public institutions, which 

included tuition, fees, and other program costs excluding meals, housing, and travel 

related to clinical education, were not related to graduation rates or pass rates.  The only 

small significant relationship identified was the total program cost per student for private 

institutions and ultimate pass rate.  The differences in PT program costs for students in 

private institutions were vast, ranging from approximately $21,000 to $146,000 (mean = 

$94234, SD = $20,971).  The differences in PT program costs for students in public 

institutions were vast as well and ranged from approximately $15,000 to just under 

$110,000 (mean = $51,203, SD = $18,256). While the findings revealed a small 

relationship between private program costs and ultimate pass rate, no relationship existed 

between graduation rates or first-time pass rates.  These findings may be useful to 

students and parents of students considering PT education, suggesting that higher cost 

does not necessarily indicate better outcomes.  While cost is a consideration, applicants 

should look at other program factors to identify program quality and potential outcomes.   

Are Productivity Indicators in Physical Therapy Education Related to Graduation 

Rate and Licensure Examination Pass Rates for PT Education Programs? 

 

This dissertation investigated three productivity measures for PT programs: total 

annual budgeted program expense per graduate, number of peer reviewed articles per 

core faculty FTE, and number of funded grants per core faculty FTE.  The total annual 
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budgeted program expense included faculty and staff salaries, excluding benefits, and 

operating expenses such as overhead, equipment, travel, and compensation for associated 

faculty.  The number of peer-reviewed articles per core faculty FTE included articles 

published between January 1 and December 31, 2012, and did not include abstracts. The 

grant variable included the number of core faculty with internally or externally funded 

grants as of October 1, 2012.  While previous studies have investigated scholarly 

productivity (Keskula et al,, 2011; Richter et al,. 2008; Kaufman, 2005; Benavides, 

2010), no studies have investigated the relationship between scholarly productivity and 

program outcomes.  The CAPTE criteria for accreditation include an expectation that PT 

program faculty engage actively in scholarship activities (CAPTE, 2013c). The results of 

this study revealed that scholarly productivity measures were related to all four outcome 

variables: graduation rate, ultimate pass rate, and the 2011 and 2012 first-time pass rates.  

The number of peer-reviewed articles per core faculty FTE ranged from 0 to 6.35 and 

was related to all four outcome variables.  The number of faculty with funded grants per 

core faculty FTE ranged from 0 to 1.42 and was related to all three pass rate variables but 

not graduation rate.  In addition, the amount of allocated research space per core faculty 

FTE ranged from 0 square feet to 2,777 square feet and was positively related to three 

outcome variables: graduation rate and both first-time pass rates.  These results indicate 

that scholarly productivity in general is positively associated with better program 

outcomes in PT education to a small degree.  This finding affirms CAPTE’s decision to 

require faculty scholarship as a component of accreditation.  Programs, faculty members, 

and institutions may benefit from these findings when considering faculty development 
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measures such as time and resources for research activities and support for research 

article and grant writing activities.  

 The final productivity measure included in the study was total annual budgeted 

PT program expenses per graduate, which ranged from $11,308 to $386,276 (mean = 

$41,810, SD = $31,728).  No published studies to date have investigated program 

expenses (input) to graduates (output) in relation to outcomes. This variable had a small 

positive relationship with graduation rate and ultimate pass rate but was not related to 

first-time pass rates.  The positive relationship indicated that graduation rate and ultimate 

pass rate increased as budgeted program expenses per graduate increased.  However, the 

correlation was small and likely indicative that other factors not included in the study are 

involved.  Possible factors to explore in future studies include specific areas of budgeted 

expenses such as equipment, salaries, or travel. This area is important for consideration in 

light of decreasing funding for higher education and increased accountability, so further 

study is warranted.  

Are Related Factors and Indicators Predictive of Graduation Rates and Licensure 

Examination Rates for PT Education Programs? 

 

In addition to investigating relationships, this dissertation also investigated the 

related variables as predictors of graduation rates and pass rates. Multiple regression 

analyses were conducted for each outcome variable: graduation rate, 3-year ultimate pass 

rate, 2011 first-time pass rate, and 2012 first-time pass rate. 

Multiple regression analyses revealed that certain variables were predictors of 

program outcomes.  Faculty turnover was the only independent predictor of all program 
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outcomes.  Clinical education weeks as a percentage of program weeks was an 

independent predictor of graduation rate, ultimate pass rate, and 2012 first-time pass rate 

but not 2011 pass rate.  The univariate regression model for graduation rate accounted for 

10% of the variance and included only three variables: faculty turnover, clinical 

education weeks to total program weeks, and articles per core faculty FTE.  The 

univariate model for ultimate pass rate accounted for only 6% of the variance and 

included faculty turnover, clinical education weeks to total program weeks, and Carnegie 

classification.  For 2011 first-time pass rate, the model accounted for 6.7% of the 

variance and included the variables of faculty turnover, grants per core faculty FTE, and 

Carnegie classification.  The final univariate model accounted for 9.8% of the variance in 

2012 first-time pass rate and included clinical education weeks to total program weeks, 

institutional status, and Carnegie classification. Clearly other unmeasured factors 

contribute to the variance, including student factors.  Previously published studies 

investigating student factors have identified variables that account for up to 25% of 

variance in pass rates.  Further study is needed to identify additional contributing factors.  

In order to provide programs with information that might be useful in curriculum 

and program development, an alternate univariate model was developed for all three 

graduation rates that included only modifiable factors.  The alternate model retained the 

factors of clinical education length as percentage oftotal program length and faculty 

turnover, and replaced Carnegie classification with research space per core FTE, articles 

per core FTE, and grants per core FTE.  These factors were chosen because they are 

characteristics of research intensive universities and demonstrated small to moderate 
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correlations [research space Rs = .176, P = .013; articles Rs = .412, P < .001; grants Rs = 

.285, P < .001] with the Carnegie classification of Research Very High Activity.   Using 

the enter method for multiple regression, the alternate model predicted 5.5% of the 

variance for the ultimate pass rate, 6.9% of the variance for the 2011 first-time pass rate 

and 9.3% for the 2012 first-time pass rate, which was comparable to the model that 

included the Carnegie classification. 

Multivariate regression models were also developed that included graduation rate 

with each pass rate.  The models were similar to each other and included only two 

variables, the ratio of clinical education length to program length and faculty turnover.  

The multivariate regression models for graduation rate with ultimate pass rate and 

graduation rate with 2012 first-time pass rate included the same variables: faculty 

turnover and clinical education weeks to program weeks.  The model accounted for 

approximately 9% in the former model and 8% in the latter.  The multivariate model for 

graduation rate with 2011 first-time pass rate included only faculty turnover and 

accounted for approximately 5% of the variance in graduation rate and 4% of the 

variance in 2011 first-time pass rate. 

The results described above can inform all stakeholders in PT education, 

including PT program faculty, administrators, students, CAPTE, and the public.  Certain 

factors that have not previously been investigated in relation to PT program outcomes, 

including faculty turnover and clinical education length as a percentage of total program 

length, are related to program outcomes and are predictive of program outcomes.  These 
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factors could be added to program outcome assessment models as programs consider 

performance improvement. 

Are Institutional and Program Characteristics Related to Graduation Rates and 

Licensure Examination Rates for PTA Education Programs? 

 

No PTA program characteristics were related to all four program outcome 

measures as was seen with PT programs.  However, several variables that demonstrated 

significant relationships with program outcomes warrant further discussion.  The 

variables significantly related to graduation rates were Carnegie classification, total 

program length, and clinical education length as a percentage of total program length. 

The variables significantly related to pass rates were institutional status, which compared 

for-profit and not for-profit status, Carnegie classification, and number of student cohorts 

per year.  

Carnegie classification demonstrated a small correlation to graduation rates.   The 

Carnegie classifications that were related to graduation rates included Baccalaureate and 

Master’s, which were positively related, and Associate’s: Public Urban which was 

negatively related.  The  factors related to these classifications that impacted graduation 

rates are unclear, although urban community colleges experience higher attrition rates, 

and conversely lower graduation rates, than programs in other settings (U. S. Department 

of Education, 2010).    

Two additional factors related to graduation rate were total program length, which 

was negatively related to graduation rate, and clinical education length as a percentage of 

total program length, which was positively related to graduation rate.  Total program 
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length ranged from 26 weeks to 97 weeks (mean = 63.32, SD = 11.88), and clinical 

education length as a percentage of total program length ranged from 8% to 53% (mean = 

24.70, SD = 7.37).  Studies in physical therapy education have investigated program 

length factors in relation to licensure pass rate but no studies were identified that 

investigated program length factors in relation to graduation rate. A variety of factors 

external to this investigation might explain the relationship between program length and 

graduation rate, including financial or time constraints on students.        

Institutional status was the characteristic most strongly related to all three pass 

rate measures. For-profit status was negatively related to pass rates [ultimate pass rate Rs 

= -.304, P < .001; first pass rate 2011 Rs = -.274, P < .001; first pass rate 2012 Rs = -.265, 

P < .001] and resulted in significantly lower ultimate pass rates and first-time pass rates.  

While the correlation was small, it was persistent from year to year in this dissertation’s 

findings.   The Carnegie classification of Associate’s Private For-Profit (N = 29) also had 

a small negative relationship to pass rates [ultimate pass rate Rs = -.277, P < .001; first 

pass rate 2011 Rs = -.251, P < .001; first pass rate 2012 Rs = -.240, P < .001].  While no 

studies have investigated for-profit status in physical therapy education programs, these 

findings are consistent with the literature in higher education  The Senate Committee on 

Health, Education, Legal and Pensions (2010) released a report that identified limited 

student support services, higher attrition rates and poorer student outcomes in for-profit 

institutions when compared to not for-profit institutions.  This finding is of particular 

concern considering that almost 60% of newly accredited and developing PTA programs 

are housed in for-profit institutions (CAPTE, 2013a). Factors in for-profit institutions that 
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are likely to contribute to poorer pass rates include multiple cohorts of students per year, 

greater reliance on part-time and adjunct faculty, and limited support services when 

compared to other types of institutions (Gupta, 1991; Senate Committee on Health, 

Education, Legal and Pensions [HELP], 2010).   These factors are consistent with this 

study’s findings, which identified a positive relationship between for-profit programs and 

both the number of cohorts per year and a higher student to full-time core faculty ratio.   

Two Carnegie classifications were positively related to the ultimate pass rate and 

first-time pass rate.  Associate’s Public Suburban (N=35) was positively associated with 

ultimate pass rate and the 2011 first-time pass rate.   Associate’s Public Urban (N = 46) 

was positively related to the ultimate pass rate and the 2012 first-time pass rate.  One 

additional Carnegie classification, Master’s (N = 10), was negatively related to the 2011 

first-time pass rate.   Explanations for these differences are not as clear cut as with 

Associate’s For-Profit.  Factors not considered in this study, such as student or faculty 

characteristics, could provide an explanation.   

The number of cohorts per year ranged from 1 to 3 and demonstrated a small 

negative relationship with ultimate pass rate and first-time pass rates for 2011 and 2012. 

Of the total number of PTA programs (274), 20 programs admitted two cohorts per year 

and only two programs admitted three cohorts per year.  As the number of cohorts 

admitted per year increased, the pass rates decreased.  No published studies were 

identified that had investigated this factor in relation to program outcomes.  While the 

variable of multiple cohorts per year is a commonly cited characteristic of for-profit 

education, it is not exclusive to that classification.  Again, this finding is of concern 
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considering the wave of for-profit programs on the horizon that will have graduates 

taking the licensing exam in the near future.  However, this characteristic is modifiable 

and fully within the control of the program and institution, unlike institutional status.  

While these findings are preliminary, this area warrants further study.  Program factors 

that are impacted due to additional cohorts of students, such as faculty and resource 

needs, would be a possible topic of study.  Another possibly study focus could be a 

comparison of program outcomes between programs with the same total number of 

students but different cohort admission patterns.    

Are Productivity Indicators in Physical Therapy Education Related to Graduation 

Rate and Licensure Examination Rates for PTA Education Programs? 

 

The productivity indicator in PTA education was limited to total budgeted 

expenses per graduate, since PTA faculty do not have the same scholarship requirements 

as PT faculty.  Total budgeted expenses per graduate ranged from $1,002 to $50,710 

(mean $12,781, SD $8,030) and were negatively related to graduation rate but not pass 

rate.  This finding differs from the findings for PT programs and is likely due to the 

correlation between private for-profit institutions and budgeted expenses. Private for-

profit institutions demonstrated a positive relationship with total budgeted expenses per 

graduate.  This relationship may reflect the fact that many of the private for-profit 

programs, which had poorer outcomes, are relatively new, and newer programs typically 

incur more expenses as the programs are developing.  The cause of the negative 

relationship between total budgeted expenses per graduate and graduation rate, however, 

is not clear.    
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Are Related Factors and Indicators Predictive of Graduation Rates and Licensure 

Examination Pass Rates for PTA Education Programs? 

 

Univariate multiple regressions were run to determine whether any of the 

independent variables were predictive of graduation rates and licensure examination rates 

for PTA education programs. All models significantly predicted outcomes.  The 

univariate model for graduation rate accounted for 11% of the variance and included total 

expenses per graduate, clinical education weeks as a percentage of program weeks, and 

Carnegie classification.  A univariate model for ultimate pass rate accounted for 16% of 

the variance and included only two variables, institutional status and faculty turnover.  

Univariate regression for 2011 first-time pass rate accounted for 8.2% of the variance 

with only one variable, institutional status.  Institutional status was also the only 

independent predictor on 2012 first-time pass rate and accounted for 9.8% of the 

variance.  Clearly, institutional status, which compared for-profit programs to not for-

profit programs, is a major factor in PTA education.  In light of this finding, further 

analysis was conducted to compare means for the dependent variables by institutional 

status.  The results revealed that programs in for-profit institutions had significantly 

lower ultimate pass rates and significantly lower first-time pass rates than not for-profit 

institutions.   

The results described above can inform all stakeholders in PTA education, 

including PTA program faculty, administrators, students, CAPTE, and the public.  

Certain factors that have not previously been investigated in relation to PTA program 

outcomes - institutional status of for-profit versus not for-profit, number of cohorts 
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admitted per year, and clinical education length as a percentage of total program length - 

are related to program outcomes and are predictive of program outcomes.  These factors 

could be added to program outcome assessment models as programs consider 

performance improvement, and might also guide future changes to CAPTE evaluative 

criteria. These findings may also contribute to the conversations regarding a move for 

PTA education to the baccalaureate level. 

Limitations 

This study investigated program outcomes of graduation rate and licensure pass 

rates from the perspective of program and institution characteristics only.   No effort was 

made to control for variance that might be attributed to factors not being investigated, 

such as student qualifications or individual faculty qualifications. Due to the retrospective 

design of the study, the investigator did not have any control over the data collection. 

Possible inconsistencies in method and interpretation of data collection instructions by 

individuals providing the data may have been present. In addition, the validity and 

reliability of the Annual Accreditation Report utilized by CAPTE for gathering 

information on accredited programs has not been determined.  Since the data was de-

identified, follow up with programs on missing or questionable data is not possible.   

Program characteristics at the time of the report and program characteristics that existed 

at the time the graduating class was enrolled may have been different.  

Summary  

This study identified several program and institutional characteristics that were 

related to and predictive of PT and PTA program outcomes of graduation rate, ultimate 
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pass rate, and first-time pass rate.  These characteristics were distinct between PT and 

PTA programs, and these findings are not surprising given the difference in levels of 

education.  Carnegie classification was a significant predictor of outcomes at both levels 

of education but for different reasons.  For PT programs, Research Very High Activity 

institutions were positively related to and predictive of outcomes, while Associate’s 

Private For-Profit programs were negatively related to and predictive of outcomes in PTA 

education.  Similarly, institutional status was a significant predictor of outcomes in both 

PT and PTA education, with private institutions in PT education and for-profit 

institutions in PTA demonstrating lower graduate outcomes.  PT education has an 

expectation of faculty scholarship, and factors related to scholarship were found to be 

positively related to and predictive of PT program outcomes.  Other factors related to PT 

education program outcomes included student to full-time core faculty ratio, length of 

full-time clinical experience, faculty turnover, and graduation rate.  Other factors related 

to PTA education program outcomes included number of cohorts per year, length of 

program, and clinical education weeks as a percentage of program weeks. 

This study built upon recent studies that have investigated factors other than 

individual student and faculty characteristics in relation to program and graduate 

outcomes.  The results also provided important benchmarking data for several variables 

that have not previously been reported in this format, such as lab space, research space, 

and ratio of clinical education length to program length.  This study was the first to 

investigate both PT and PTA education programs concurrently for comparison and 

contrast.  More research is needed to investigate the program variables that contribute to 
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program and graduate outcomes.  The profession is experiencing a period of growth in 

the number of educational programs, so it is important to be aware of factors that impact 

program outcomes.  The next wave of newly accredited and developing PT programs 

does not appear to be different from existing programs.  However, in PTA education the 

next wave of newly accredited and developing programs will continue the shift toward 

for-profit institutions.  Almost 60% of newly accredited and developing programs are 

housed in for-profit institutions.  An additional area of focus should be the relationship 

between faculty scholarship and program outcomes, as this area has not been adequately 

studied.  The relationship between clinical education and licensure pass rate is another 

area of focus because the literature has to date provided conflicting results.  A qualitative 

analysis of factors unique to programs with outlier characteristics would be an important 

next step in investigating program and institutional characteristics.  For example, 

programs with little or no allocated research space or laboratory space could be compared 

to programs with generous allocated space.  A qualitative study to identify the unique 

challenges of managing multiple cohorts of students per year would also be important to 

inform future research in PTA education. 
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Dummy Variables for Carnegie Classifications – PT Programs 

 

  DUMMY VARIABLES 

Carnegie 1:D/R 2:RVH 3:RH 4:MM 5:MS 6:B 7: MD 8:O 

Doctoral/ 

Research  

1 0 0 0 0 0 0 0 

Research Very 

High 

0 1 0 0 0 0 0 0 

Research High 

 

0 0 1 0 0 0 0 0 

Master’s Large * 

 

0 0 0 0 0 0 0 0 

Master’s 

Medium 

0 0 0 1 0 0 0 0 

Master’s Small 

 

0 0 0 0 1 0 0 0 

Baccalaureate 

 

0 0 0 0 0 1 0 0 

Special Focus: 

Medical 

0 0 0 0 0 0 1 0 

Special Focus: 

Other Health 

0 0 0 0 0 0 0 1 

Note: The Master’s Large classification was the reference group. 
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Dummy Codes for Carnegie Classifications – PTA Programs 

 

Note: The Associate’s: Rural Medium/Small group was the reference group. 

  

   DUMMY VARIABLES 

Carnegie 1:FP 2:NP 3:24 4:RL 5:AU 6:AS 7:B 8:M 9:SF 

Assoc: Private 

For-Profit 

1 0 0 0 0 0 0 0 0 

Assoc: Private 

Not For-Profit 

0 1 0 0 0 0 0 0 0 

Assoc: Public 

2yr/4yr 

0 0 1 0 0 0 0 0 0 

Assoc: Rural 

Large 

0 0 0 1 0 0 0 0 0 

Assoc: Rural 

Med/Sm*  

0 0 0 0 0 0 0 0 0 

Assoc: Urban 

 

0 0 0 0 1 0 0 0 0 

Assoc: 

Suburban 

0 0 0 0 0 1 0 0 0 

Baccalaureate 0 0 0 0 0 0 1 0 0 

Master’s 

 

0 0 0 0 0 0 0 1 0 

Special Focus 0 0 0 0 0 0 0 0 1 
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