
  

ABSTRACT 

ROSSO, COREY. A Quantitative Study of Institutional and Programmatic Characteristics and 
Their Relationship with Student Achievement Outcomes at Postsecondary Vocational Schools. 
(Under the direction of Dr. James Bartlett). 
 

This study sought to better understand present-day relationships between institutional and 

programmatic characteristics and their impact on student outcomes at postsecondary career and 

technical schools. This is critical given: (a) the existence of a significant middle-skills gap 

impacting the U.S. economy; (b) a lack of research and guidance for schools to make responsible 

data-driven decisions; (c) the monumental issue of ever-growing student debt; and (d) a need for 

effective and efficient career and technical education (CTE) programs at postsecondary 

institutions. 

The source of data for this study was the Accrediting Commission of Career Schools and 

Colleges’ 2018 annual reports. The dataset provided for this study included 630 schools with 

3,475 programs after adjusting for outliers. The dependent variables were program graduation 

rates and program employment rates. The independent variables included student characteristics 

(gender, age, race/ethnicity, entering education level, non-Title IV assistance, and Pell Grant 

status), community characteristics (unemployment, median income, and metro-size), school 

characteristics (total enrollment, change in enrollment, percent of students at satellite location, 

and percent of students at school in 100% distance education), program level (length of program, 

program area of study, credential level, distance education status of program, is program at 

satellite location, total program starts, number of students that transferred out of the program and 

number of students that transferred into the program, students unavailable for graduation, non-

graduates that got employed in the field, and graduate status).  



 

This nonexperimental correlational research design included two multiple linear 

regression analyses to explain the variances in both completion and labor market outcomes as 

student achievement outcomes. The results identified the major predictors impacting both student 

completion and labor market outcomes. In addition, there are implications for practice and policy 

based on the results of the study. 
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CHAPTER 1: INTRODUCTION 

The U.S. continues to face real challenges where industries vital to both economic growth 

and infrastructure are hampered by a growing need for skilled workers, while career schools 

experience limited interest in the skilled-trade fields from students. Until careers in vocational 

trades become as highly sought after as a four-year degree, the only way to move the needle 

toward an increased supply of skilled graduates is by creating the best opportunities for success 

for students that choose to attend vocational programs. This study explored the relationships 

between institutional and programmatic characteristic combinations at postsecondary vocational 

schools and their positive or negative impact on a student’s ability to graduate and/or get a job in 

their field of study. School leaders, decision-makers, strategic planners, program directors, and 

other staff responsible for institutional and program effectiveness at vocational and career 

schools (or specific vocational programs at a more comprehensive institution) should all have a 

vested interest in the results of this study. Any entity responsible for regulating, funding, 

choosing a vocational program to attend, or hiring graduates to work at their company should 

also be interested in this study’s findings. Ultimately, the results benefit all stakeholders who 

make decisions regarding the quality of a vocational school, program, or graduate.  

This study sought to better understand present-day relationships between institutional and 

programmatic characteristics and their impact on student outcomes at postsecondary career and 

technical schools. Studying student outcomes at these schools was important due to: (a) the 

existence of a significant middle-skills gap impacting the U.S. economy; (b) a lack of research 

and guidance for schools to make responsible data-driven decisions; (c) the monumental issue of 

ever-growing student debt; and (d) a need for effective and efficient career and technical 

education (CTE) programs at postsecondary institutions. Public community colleges were not a 
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focus of this study given that these institutions typically have competing priorities and missions 

that can confuse the understanding around vocational and technical programs specifically. 

Oversight for Student Success in Postsecondary CTE 

Postsecondary technical and vocational education plays a significant role in the success 

of the U.S. economy. Hirschy et al. (2011) explained:  

State governments as well as the federal administration have focused on improving 

student retention and completion in all forms of higher education as a means of 

increasing the skills of the workforce to better meet the challenges of a global economy. 

(p. 300)  

Senator John Thune of South Dakota stated, “for our country to remain competitive, we 

need to … work together to highlight the importance of the skilled trades to the very foundation 

and strength of our economy” (Closing the Skills Gap, 2017, “Opening Statement of Hon. John 

Thune, para. 4). Senator Thune identified a number of conditions which contribute to America’s 

skills gap: (a) less technical education offered in secondary education; (b) more people from the 

baby boomer generation retiring out of the workforce; (c) negative perceptions of vocational 

fields particularly with the younger generations; and (d) continued emphasis on traditional, four-

year college programs.  

As the literature review in this study will demonstrate, nearly all of the existing research 

regarding vocational education and student outcomes is associated with community colleges. 

When considering poor attrition rates associated with community colleges and occupational 

students, Hirschy et al. (2011) noted:  

Many students enroll in community college but do not state a credential goal … They 

may aim to upgrade their job skills by taking one or more courses to improve their chance 
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of finding employment or earning a promotion or they may enroll in a class for 

nonoccupational reasons … Some students may report a credential goal simply to receive 

aid, despite having little or no interest in the academic experience a college offers. (p. 

300) 

Considering the multiple missions of community colleges and the lack of research and 

understanding regarding student and institutional outcomes in vocational programs outside of 

those community colleges, there is a clear need to study postsecondary CTE programs at 

institutions with vocational programs as the primary mission. The timeline to slow or undo the 

decades-old campaign emphasizing four-year degrees over technical education is likely too long 

of a horizon to make a difference in today’s workforce. However, students who are currently 

attending or plan to attend a postsecondary vocational program are critical to the U.S. economy 

as they can fill the needs of employers that are struggling to find technically-trained talent, so 

these students deserve our attention. Unfortunately, there is a convergence of compounding 

circumstances whereas students in vocational programs traditionally withdraw at high rates, and 

research studies and student retention theories were not developed for this student profile (Bailey 

et al., 2004; Hirschy et al., 2011). As such, we know the least about this shrinking student 

population in sub-baccalaureate vocational programs for which the U.S. has the greatest need. 

Typically, regulatory bodies (e.g., U.S. Department of Education, states, and accrediting 

agencies) and stakeholders (e.g., students, employers, and taxpayers) choose the metrics and/or 

assessments to determine the quality of a school or program based on the entity's core function or 

expertise. In higher education, the national regulatory structure is essentially designed for the 

U.S. Department of Education, the individual states, and accrediting agencies to work together in 

what is called the “oversight triad” to ensure academic quality, responsible use of taxpayer 
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dollars, and student/consumer protection. According to a report from the U.S. Government 

Accountability Office (U.S. GAO, 2017), the distribution of responsibility among the oversight 

triad is as follows: 

U.S. Department of Education 

• Recognize accreditors as reliable authorities on assessing the quality of education 

offered by schools 

• Certify schools as eligible to participate in federal student aid programs 

• Ensure that participating schools comply with laws, regulations, and policies 

governing federal student aid 

Accrediting agencies 

• Establish, apply, and enforce standards that help ensure that education offered by 

a school is sufficient quality to achieve the objectives for which it is offered 

States 

• Authorize schools to offer postsecondary education and respond to student 

complaints. (p. 76) 

In more general terms, the U.S. Department of Education is considered the “bank” with control 

over federal aid eligibility and protections; the accrediting agencies are considered the 

“academicians” and there to ensure the quality of education; and the states are considered the 

“consumer protection” entity for their constituents. Given that this study explored the 

relationship between institutional and programmatic characteristics of vocational schools to 

better understand how to improve program objectives and labor market outcomes, the most 

relevant and reliable measurements along these lines align most closely with the accrediting 

agencies’ responsibilities as illustrated by the U.S. GAO’s description of the oversight triad.  
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Accrediting Postsecondary CTE Programs 

There are 13 institutional accrediting agencies recognized by the U.S. Department of 

Education. However, the only institutional accreditors that focus on postsecondary vocational 

education are the Accrediting Commission of Career Schools and Colleges (ACCSC), the 

Accrediting Council for Continuing Education and Training (ACCET), the Accrediting Council 

for Independent Colleges and Schools (ACICS), and the Council on Occupational Education 

(COE). ACCSC is the largest accreditor that focuses on vocational programs. Postsecondary 

schools that are member institutions of ACCSC have a clearly defined mission that focuses on 

the preparation of students for the workforce. According to ACCSC’s (2020) Standards of 

Accreditation, ACCSC’s purpose is to review and accredit “schools of higher education that 

offer programs in career-oriented areas of study” (p. 6). ACCSC’s (2020) scope is to accredit: 

Postsecondary, non-degree-granting institutions and degree-granting institutions, 

including those granting associate, baccalaureate, and master’s degrees that are 

predominately organized to educate students in career-oriented areas of study to include 

institutions that offer distance education. ACCSC is recognized by the U.S. Department 

of Education to accredit these same institutions. (p. 6) 

ACCSC’s (2020) Standards of Accreditation also state that in order for a school to be 

eligible to apply for accreditation with ACCSC, the institution’s educational objectives: 

Must be to prepare students for entrance or advancement in one or more occupations 

requiring technical or career oriented competencies and skills. Educational objectives 

must be career oriented and provide graduates with the necessary competencies, skills, 

and level of education for employment in their fields of study. A school must ensure that 
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all required courses are available to enable students to complete their programs of study. 

(p. 8) 

Another key consideration for ACCSC is that they use both student graduation and graduate 

employment rates as important outcomes in their assessment processes. To utilize these rates 

as an assessment tool, ACCSC establishes and publishes benchmark graduation and 

employment rates from data collected in the annual reports from member institutions. In 

addition, ACCSC provides a uniform form and set of definitions that ensures consistency in 

reporting practices for all schools, programs, and program lengths.  

Based on the foregoing, utilizing ACCSC data ensured that all institutions included in 

this study have a primary focus on vocational education as a primary function, which 

provided direct comparison regarding student graduation and employment rate data. 

Statement of the Problem 

The U.S. faces a number of challenges as it relates to filling the demand for skilled 

workers and vocational education (Bailey et al., 2004; Brown, 2003; Calcagno et al., 2008; 

Friedel, 2011; Gray & Herr, 2006; Hirschy et al., 2011). According to Gray and Herr (2006), one 

major complication has been the national push for high school graduates to pursue four-year 

degrees. Another weakening of vocational education in the U.S. came because of the George W. 

Bush Administration’s implementation of the No Child Left Behind initiative that led to a 

significant drop in vocational courses offered in K-12 education (Friedel, 2011). Additionally, 

given the role community colleges play as CTE providers, the shift from specialized to 

comprehensive multiple missions for community colleges has in some cases diluted the focus on 

technical education programs (Calcagno et al., 2008). In a time where skilled workers are in such 

high demand, the fact that traditionally (and currently) vocational programs have comparatively 
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high attrition rates presents a challenge as well (Bailey et al., 2004; Hirschy et al., 2011). 

Attracting more students to offset the higher attrition rates to help meet the needs of employers 

faces resistance due to parent, student, and even employer negative perceptions of CTE (Brown, 

2003). Given that the U.S. already faces a critical deficit for skilled workers, the nation is in a 

position where it must find ways to decrease attrition and increase student interest in high 

demand vocational programs. If not, a skills gap will continue to grow. 

To meet the needs of the workforce and the economy, the U.S. has a significant need for 

the efficiency of schools to improve, as measured by postsecondary attainment with specific 

technical skills. There is a well-documented and compounding issue in the U.S. where 

unemployed adults are looking for employment and understaffed employers are looking for 

qualified workers; however, the unemployed workforce lacks the requisite skills to fill employer 

needs. Employers struggle to find qualified people to fill technical positions even though there 

are people out there looking and needing to work. Said differently, Christo-Baker et al. (2017) 

stated, “Unemployment rates, while currently falling, continue to indicate a shortfall between the 

demand for and supply of certain skill sets, creating the skills gap” (p. 10). Christo-Baker et al. 

defined the skills gap as “The difference between the demand for certain skill levels and the 

supply of those people who possess those required skills” (p. 10) and noted that the concept of a 

skills gap has been around since labor markets have existed. In a hearing before the Committee 

on Commerce, Science, and Transportation in 2017, U.S. Senator Bill Nelson from Florida 

pointed out that while there are employers struggling to find qualified candidates for gainful jobs 

that require some technical training (less than a baccalaureate degree), record numbers of 

students in the U.S. are attending four-year traditional colleges while accumulating “crippling 

student loans” (Closing the Skills Gap, 2017, “Statement of Hon. Bill Nelson,” para. 4). 
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Frangenberg (2017) further stated, “It is clear there is a mismatch between our education system 

and industry’s workforce needs” (p. 3). Without a solution to this issue, tragic student debt will 

plague the next generation of workers who will still lack the requisite skills for high demand 

jobs. Those workers will find themselves heavily in debt and highly educated for jobs that do not 

exist. Meanwhile, employers will continue to experience a growing skills gap, threatening their 

ability to make and/or deliver goods and services. 

One of the major obstacles leading to a shortage of skilled workers graduating from CTE 

programs appears to be a lack of interest (inputs) for these types of programs. This lack of inputs 

creates an even larger need for schools to be more efficient and achieve high graduation rates to 

meet labor market demands. Simply put, less enrollments in vocational programs leads to less 

graduates in the skilled trades ready to fill the demand out in the field. Gray and Herr (2006) 

explained in their book, Other Ways to Win: Creating Alternatives for High School Graduates, 

that high school students approaching graduation face “legendary'' pressure from parents, 

teachers, counselors, friends, and the media to attend a four-year institution as the only real 

desirable outcome post-graduation. Howze (2015) found in her study on apprenticeships and 

transformational learning experiences in the U.S. that “parents were not well informed of the 

educational or workforce opportunities that existed for their children, other than a four-year 

university degree program” (p. 90). In addition, Howze’s study demonstrated that all of the 

students interviewed only knew of the traditional four-year university option as the next 

successful step to take upon completion of high school, further supporting Gray and Herr’s 

(2006) assertions. When compared to other industrialized countries that value both academic and 

vocational education, the U.S. appears to see a traditional college education as the only real 

viable option to prepare students for life while considering CTE as subordinate (Hernandez-
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Gantes, 2016). Brown (2003) explained it is critical to change “some of the negative perceptions 

that persist about CTE” (p. 4). Although it was not a focus of this study to change the perception 

to one that sees vocational education as a viable option for students considering their next step 

toward a career, the aforementioned circumstances do significantly impact the demand for highly 

effective vocational programs and schools given the incredible need for sub-baccalaureate skilled 

workers in the U.S. today. 

There is a significant gap in understanding and research regarding student achievement 

and institutional effectiveness as it relates to vocational schools and programs. Additionally, 

there is even less research that examines labor market outcomes. Hirschy et al. (2011) pointed 

out that in addition to the high drop-out rates in CTE programs specifically, “the dominant 

attraction theories and models were not developed with this population in mind” (p. 296), 

contextually creating a larger gap in understanding specifically for the career-oriented programs 

at community colleges. These compounding forces have led to an ever-expanding skills gap. 

Fortunately, there are already established postsecondary schools with the mission to produce 

these necessary workers; however, there is not a clear understanding of the programmatic and 

institutional characteristics that explain student success in terms of completion and labor market 

outcomes. Without knowing these relationships, it is difficult for schools to know which 

programmatic and institutional characteristics could be modified to improve student outcomes. 

Additionally, it would be hard for students to understand what they should look at when selecting 

a program to know the likelihood of finishing and gaining employment. 

Calcagno et al. (2008) recognized that “research on the relationship between institutional 

characteristics and institutional effectiveness is crucial to understanding how community 

colleges can increase their very low completion and transfer rates” (p. 644). While community 



10 

colleges are often comprehensive with general education, retraining, transfer, and CTE 

programs, it is important to understand the vocational and technical education mission. Bailey et 

al. (2004) explained that understanding the success of students in vocational programs in 

community colleges is important given that the students in those programs are known to have 

high rates of attrition. In addition to community colleges, other postsecondary institutions, such 

as career schools and colleges, that are primarily focused on vocational and technical education, 

must also understand the relationship between institutional characteristics and the effectiveness 

of the institution. To carry that logic forward, understanding the impact of institutional 

characteristics is essential for any postsecondary vocational and technical school to identify how 

they impact the success of students. Furthermore, if an understanding does not exist about the 

relationship between institutional characteristics and student outcomes, a significant lack of data 

will continue to exist for vocational schools to make data-informed decisions regarding what 

institutional considerations could lead to improved student completion and labor market 

outcomes. Additionally, schools will not have the data needed to support decisions on how to 

best organizational design schools.  

Similar to institutional characteristics, Calcagno et al. (2008) explained that a topic for 

future research would be examining how individual program evaluation can play a role in 

understanding institutional effectiveness. Responsible program maintenance and management 

requires research results to guide the direction of which programs should be offered or limited 

(to include dated programs that may have outlived their usefulness in the current/future market); 

what program-level modifications would maximize student and institutional success; and what 

programmatic characteristics match up best with the institution’s specific characteristics and 

circumstances. Without understanding the macro-level data from all schools that are currently 
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present but not analyzed, there is insufficient research-based guidance for schools to know what 

relationships are meaningful enough to even examine at the institutional-level to make data-

driven decisions regarding critical nuanced program choices in the institution’s quest to 

maximize student completion and ultimately improve labor market outcomes. The results from 

studying this macro-level data can provide a roadmap for schools to complete their own school-

level analysis to improve student success. 

The efficiency, effectiveness, and relevance of schools delivering vocational education is 

also important to students. When defining student loans as both federal and private student loans, 

as is defined by the Federal Reserve Bank of New York Consumer Credit Panel, Carioti (2020) 

noted that “student loan debt totaled $1.48 trillion in Q2 2019, up from $1.41 trillion one year 

ago in Q2 2018” (p. 130). According to Dynarski’s (1994) examination of the National 

Postsecondary Student Aid Study, “borrowers from low-income households and minority groups, 

high school dropouts, borrowers who do not complete their postsecondary programs, and 

borrowers who attend proprietary schools and 2-year colleges” are most likely to default on 

student loan payments (p. 66). Knowing that failure to complete a postsecondary program alone 

increases the likelihood that a student will default on a student loan is reason enough to strive for 

optimal student success, particularly in occupational programs given that Hirschy et al. (2011) 

noted higher dropout rates in these programs. This is especially true given that the National 

Center for Public Policy and Higher Education found that students who do not complete school 

“are 10 times more likely to default on loans” (Liu, 2011, p. 16). However, when overlaying the 

high-risk categories for default with the higher rates of student groups in CTE programs (i.e., 

higher rates of minority students, borrowers from low-income households, female students, 

nontraditional students over 24 years old, and first-generation college students), there are equity 
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considerations at work as well (Dynarski, 1994; Hirschy et al., 2011). For many members of the 

high-risk default groups, the difference between completing a CTE program and dropping out of 

a CTE program can be life changing. As such, there is a moral responsibility to study and 

understand what leads to student success at CTE schools when considering the student profile 

statistics as they relate to students from minoritized backgrounds having a higher rate of 

enrollment in vocational programs, a higher rate of attrition, and a higher rate of student loan 

default. If there is no effort to understand these relationships, it would create an even larger 

equity gap among minority students in the U.S. 

Vocational schools that specialize in CTE must respond to the needs of the communities 

for which they serve. Responsible management by these institutions includes offering programs 

where there is need for graduates and serving the student population in such a way that leads 

them to completion, and at minimum, entry-level employment in the field of study. 

Understanding the relationships between institutional and programmatic characteristics that have 

a significant relationship with student outcomes is critical for schools, regulators, and other 

stakeholders to make data-driven decisions. Without that level of understanding, particularly 

when the data are available to study, there is crucial information missing when deciding on 

institutional organization and infrastructure; program offerings and design; and assessment and 

accountability measures. Without a clear understanding of what leads to institutional 

effectiveness, regulators, institutions, and other stakeholders will make decisions regarding 

student outcomes based on outdated and/or incomplete measures.  
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Purpose 

The purpose of this study was to better understand how programmatic and institutional 

characteristics relate to student success at vocational and technical schools. This study defined 

student success not only as completion of a program but expanded the definition to also include 

labor market outcomes as measured by employment in the field of study. The research utilized a 

number of multi-level, multiple regression analyses to understand the relationships between the 

programmatic and institutional characteristics and student completion and labor market 

outcomes. This study provides a better understanding of program characteristics such as program 

length, delivery method, credential level, type of site where program is delivered, and program 

area in relation to student success as measured by completion and employment. In addition, it 

provides a better understanding of institutional characteristics such as student population size, 

cohort default rates, and the type of facility location in relation to student success as measured by 

completion and employment. The results of this study add to the limited universe of knowledge 

that exists regarding which institutional and programmatic characteristics relate to institutional 

effectiveness at postsecondary vocational and technical institutions. 

Research Questions 

 The research questions for this study sought to explain graduation rates and labor market 

outcomes at postsecondary vocational and technical schools. The specific questions were: 

1. What institutional, community, student, and programmatic characteristics at 

vocational schools explain a significant amount of variance in the program graduation 

rates? 
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2. What institutional, community, student, and programmatic characteristics at 

vocational schools explain a significant amount of variance in the program 

employment rates? 

Theoretical Framework 

Many quantitative studies utilize a theory to provide a framework or set of constructs to 

help predict or explain the relationship between variables or phenomena that might occur 

(Creswell, 2014). Given that almost all theoretical models established thus far related to student 

outcomes in higher education are based on traditional students at four-year institutions, this study 

utilized a theoretical framework from a Human Resource Development (HRD) systems 

approach. Vocational and technical education programs have a primary mission to prepare 

students to enter the workforce. As such, a human resources approach aligns more closely with 

the type of operations and student outcomes this study attempted to better understand.  

In 2001, Swanson and Holton published a book that first introduced the basic input–

process–output (IPO) systems model that sets a system IPO with a feedback loop within an 

environment (see Figure 1). This model both acknowledges the existence, and perhaps 

importance of the environment, as well as keeps an open feedback loop to allow for system 

improvement within those conditions. 
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Figure 1 

Basic Systems Model - IPO 

 

Note. Adapted from Foundations of Human Resources Development, by R. Swanson & E. 

Holton, 2001. 

 

Swanson and Holton (2001) then took the basic IPO systems model and customized it to 

incorporate those things specific to HRD as illustrated in Figure 2. The HDR systems IPO model 

provides two important precedents as it relates to the use of the IPO conceptual framework: (a) 

additional layers can be added to the basic IPO to build in considerations for more complex 

systems, and (b) the IPO model can be customized to a specific system when necessary. 
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Figure 2 

HRD in Context of the Organization and Environment 

 

Note. Adapted from Foundations of Human Resources Development, by R. Swanson & E. 

Holton, 2001. 

 

Conceptual Framework 

This study focused on the relationships between the combination of various internal and 

external characteristics to determine how much, if any, variance those relationships explained of 

the system’s output (i.e., student outcomes). It identified statistical significance between 

internal/external, institutional/programmatic characteristics, and the historical student success as 

defined by student completion and labor market outcomes (i.e., graduation and employment 

rates) that resulted from those combinations. As such, the conceptual framework for this study 

was an IPO systems theory model that was derived from the HRD model with alterations specific 
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to a postsecondary institution setting (See Figure 3). Paralleling the HRD IPO model, the 

external environment forces remained the same. The organizational internal forces included big 

picture drivers for the direction, infrastructure, and external stakeholder relationships.  

 

Figure 3 

IPO Model for Postsecondary Vocational Schools 

 

Figure 3 illustrates that the inputs are essentially a snapshot of what characteristics the 

students, institutions, and communities have at the very beginning of the student lifecycle. Given 

that this was a quantitative study based on existing data, the contents in the processes box 

included data points or reportable indicators of what happened to those students, while 
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considering the inputs, after the enrollment stage of the student lifecycle. These variables 

consisted of decisions, policies/procedures, activities/events, and/or circumstances that took 

place during the delivery of the school’s educational programs resulting in varying 

student/graduate statuses and varying achievement in completion and labor market outcomes. 

Next, the outputs box included the student outcomes results from the system: student graduation 

rates and graduate employment rates. There was also an additional layer with a dotted 

line/numbered progression that showed what type of activities should be happening at the 

various stages throughout the system. Finally, much like the basic IPO model and the HRD IPO 

model, the conceptual framework developed for this study included an open loop allowing for 

learning and growth of the system itself. 

To bring a bit more clarity to the model utilized in this study, Figure 4 shows the specific 

characteristics that fell into the broader groups represented in the IPO model for this study.  

 

Figure 4 

Detailed Input Characteristics 
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Similarly, Figure 5 provides the same specificity for the broad categories provided in the 

processes section. There was a slight difference identified in the groupings of input and process 

variables worth noting. All of the input variables serve the entirety of the remaining system. 

However, the processes grouping has a slight separation as illustrated in Figure 5. In order to 

study all the way through effectiveness with labor market outcomes, it was important to 

understand what happens to students after graduation. Therefore, graduate status and current 

graduation rates could only be studied in relation to the employment side of the output. 

 

Figure 5 

Detailed Process Characteristics 
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Figure 6 

Flow of Institutional and Programmatic Characteristics in Relation to Completion Rates and 

Labor Market Outcomes 

  

Variables 

Table 1 provides additional detail and definition to the associated characteristics 

represented in the aforementioned models. All of the characteristics are presented in the order in 

which they moved through the system model from left to right. Further, Table 1 essentially starts 

at the top of the far-right column of the input model (see Figure 4) and works its way down 

following suit with the process model (see Figure 5). Finally, Table 1 concludes with the outputs 
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as illustrated in Figure 6. The intent was to take all of the defined characteristics represented in 

Table 1 and use them as the variables explored in this study. 

 

Table 1 

Variables Associated with Identified Characteristics 

Variables Detailed variables 

Student characteristics 

 Gender Male and female 

 Age Under 25, 25-34, 35-44, and 45 and older 

 Race/Ethnicity White, Black, Hispanic, Asian, American Indian, and 
Other 

 Entering education level Ability-to-benefit (ATB), General Educational Diploma 
(GED), high school diploma, some postsecondary, 
credential level: associate degree, baccalaureate degree, 
and post-baccalaureate degree 

 Nontitle IV assistance Percentage of students that received any type of Title IV 
aid 

 Pell Grant Percentage of students that received a Pell Grant 

Community characteristics  

 Unemployment rate Reported unemployment rate percentage for the 
corresponding annual report year 

 Median income Reported median income for the corresponding annual 
report year 

 Size of metro-area Urban clusters (areas with a population of 2,500 to 
50,000); urbanized area (areas with a population of 
50,000 to 99,999); metro level C (areas with a 
population of 100,000 to 249,999); metro level B (areas 
with a population of 250,000 to 999,999); and metro 
level A (areas with a population of 1,000,000 or more) 
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Table 1 (continued). 

Variables Detailed variables 

School characteristics 

 School size Total student population July 1, 2017 through June 30, 
2018 

 Distance education 
population 

Percentage of students taking 100% distance education 

 Separate facility(ies) Percentage of students taking courses at one or more 
satellite facilities 

 Change in School Size Either positive or negative changes in school size year-
over-year (student population June 30, 2018 – student 
population July 1, 2017 = Change in School Size) 

Program characteristics 

 Program length Average length of the program in months 

 Program areas Assigned program codes identifying both the program 
category and description 

 Credential level Credential awarded (i.e., certificate, diploma, AOS, BS, 
MS, etc.) 

 Distance education delivery Program offered 100% via distance education 

 Satellite location delivery 51% or more of the program instruction took place at the 
main campus or 51%+ of the program instruction took 
place at a satellite location 

   

Student status 

 Program size Number of students enrolled within the associated annual 
report period 

 Transfers to Number of students that transferred out to a different 
program within the same institution 

 Transfers from Number of students that transferred in from a different 
program within the same institution 
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Table 1 (continued). 

Variables Detailed variables 

Student status 

 Unavailable for graduation Students removed from the graduation rate calculation 
because they fall into one of the following categories: 
death, incarceration, active duty military service, or 
medical condition 

 Nongraduates employed in 
field 

Students that did not graduate; however, was employed in 
field after withdrawing from their program. 

   

Graduate status 

 Further education Number of graduates that continued on with education in 
an accredited postsecondary institution on at least a 
half-time basis 

 Unavailable for employment Graduates removed from the employment rate calculation 
because they fell into one of the following categories: 
death, incarceration, active duty military service, 
medical condition, or international student enrolled on 
the basis of a student or work visa and were ineligible 
for sustainable employment in the U.S. 

Current completion rates 

 By program Program-specific ACCSC graduation rates current to an 
annual report period 

Labor market outcomes 

 By program Program-specific ACCSC employment rates current to an 
annual report period 

 
 

Significance of Study 

This study identified institutional and programmatic characteristic combinations at 

vocational schools that explained positive or negative variances in graduation and employment 

rates. The results of this study are meaningful to a number of different stakeholders. As 
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previously mentioned, members of the regulatory oversight triad and policy makers will benefit 

from better understanding relationships between institutional and/or programmatic characteristics 

and positive (or negative) student outcomes when considering what levers to pull for effective 

institutional accountability and protection measures for students and federal funds. In addition, 

the results of this study can help inform students about what characteristics to look for when 

considering the schools and programs in which to invest their valuable time, money, and efforts. 

Leaders, strategic planners, and school staff that are responsible for institutional effectiveness at 

vocational and career schools (or specific vocational programs at more comprehensive 

institutions) will benefit from the results of this macro study as they strategize on ways to 

evaluate their own circumstances and programs to make data-driven decisions regarding program 

offerings, program designs, and program delivery methodologies going forward.  

There are two primary differentiators regarding the design components of this study that 

significantly increase its value to the universe of knowledge regarding CTE programmatic and 

institutional effectiveness. The first component has to do with understanding the institutions 

represented in the study. By focusing on CTE postsecondary institutions that serve a primary 

function to provide vocational education, the results of this study fill a massive gap in the 

research. This component of the study was protected and ensured by focusing on only ACCSC 

member institutions.  

Secondly, the relevance of the data has similar significance and consideration as well. To 

date, most of the existing research regarding institutional effectiveness uses databases like the 

Integrated Postsecondary Education Data System (IPEDS) that were originally established with 

the traditional student and four-year universities in mind. By using ACCSC’s annual report data, 

the context of the data and results are 100% relevant to the subject matter intended for the study. 
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Meaning, the data considered in this study were isolated to only vocational schools and 

vocational programs. Additionally, the data incorporated all students within those programs 

without limitations, such as the first-time, full-time rule with IPEDs, that can leave out a large 

percentage of the student population that traditionally attends vocational schools and programs. 

Both the membership focus and utilization of data specific to vocational programs and schools 

were unique to this study and provide significant value to the universe of knowledge as it relates 

to understanding institutional and programmatic effectiveness at CTE-specific postsecondary 

schools. 

Limitations 

The primary limitation to this study was that the data utilized, although complete and 

extensive, was reliant on self-reporting from ACCSC-accredited institutions. As is the case with 

any self-reported dataset, the accuracy of the data was susceptible to human error. Also, the 

dataset was specific to vocational schools exclusively; however, there were additional vocational 

schools and programs not represented because they are not within ACCSC’s accredited 

membership.  

Delimitations 

A notable delimitation includes choosing to study only ACCSC-accredited institutions; 

however, this choice allowed for a meaningful volume of institutional and programmatic data, 

while ensuring only vocational/technical/CTE schools were represented. More specifically, 

ACCSC’s (2020) scope of accreditation as recognized by the U.S. Department of Education is to 

accredit only “postsecondary, non-degree-granting institutions and degree-granting institutions, 

including those granting associate, baccalaureate, and master’s degrees that are predominantly 

organized to educate student in career-oriented areas of study to include institutions that offer 



26 

distance education” (p. 6). In addition, ACCSC’s annual report data utilized in this study did not 

have the same limitations as most of the federal databases and scorecards do, such as only 

counting first-time, full-time students. In ACCSC’s case, the data included a record and outcome 

for all part- and full-time students and graduates in every vocational program at each member 

institution.  

Anomalies were removed from the data provided for one or both of the following 

reasons: 

1. Circumstances of the school or schools were so unique that they could be identified 

even when removing the identifying information from the record; and/or 

2. A specific characteristic of the school or schools clearly removed it from being 

meaningful for this study.  

More specifically, ACCSC’s largest university was removed from the dataset because the sheer 

volume of programs and students alone could clearly identify that institution even with 

identifiers removed. In addition, the economic conditions in Puerto Rico impact all institutions 

on the island to the extent that the conditions alone became the driving factor for student 

outcomes. Given that those economic conditions are unique and isolated to the island, it was 

determined that the absolute consistency in low employment rates could both serve as an 

identifier specific to Puerto Rican schools and could unnecessarily skew the results of the study 

where the other 95+% of the institutions did not have those isolated conditions. Based on the 

aforementioned decisions, the dataset was limited to the continental U.S. minus ACCSC’s largest 

university. 
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Definition of Terms 

Vocational/Career School: “a postsecondary institution with trade, occupational, or 

career-oriented educational objectives. A school consists of one or more physical facilities that 

offer programs residentially, through a combination of residential training and distance education 

methodologies, or solely using distance education methodologies” (ACCSC, 2020, p. 6).  

Skills Gap: “the difference between the demand for certain skill levels and the supply of 

those people who possess those required skills” (Christo-Baker et al., 2017, p. 10). 

Middleskill jobs: “require more than a high school diploma but less than a four-year 

degree” (Christo-Baker et al., 2017, p. 11). 

ACCSC: ACCSC is short for Accrediting Commission of Career Schools and Colleges. 

ACCSC is one of 13 institutional accrediting agencies recognized by the U.S. Department of 

Education. According to ACCSC’s (2020) Standards of Accreditation, ACCSC’s purpose is to 

review and accredit “schools of higher education that offer programs in career-oriented areas of 

study” (p. 6).  

Chapter Summary 

This study explored institutional and programmatic characteristic combinations at 

postsecondary vocational schools that explained positive or negative variances in student 

graduation and graduate employment rates. It is important to understand institutional and 

programmatic characteristics’ relationship with institutional effectiveness to be able to positively 

impact student success (Calcagno et al., 2008). The results of the study add to the universe of 

knowledge in this regard, ultimately providing a framework for stakeholders to make educated 

decisions when considering how to define the following: 
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• What characteristic combinations lead to positive or negative student outcomes prior 

to completion of the educational program? 

• Which programmatic characteristics result in positive or negative student outcomes 

given certain realities (institutional characteristics) when considering new program 

offerings and current responsible program management? 

• How can regulatory agencies secure a better understanding of what institutional or 

programmatic measures are meaningful for monitoring purposes during a training 

program (without having to wait until completion)? 

Ultimately, this study leads to better retention and employment student outcomes, more informed 

decision-making regarding vocational school performance, and a deeper understanding of 

statistically significant relationships between institutional and programmatic characteristics. 
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CHAPTER 2: REVIEW OF LITERATURE 

There is a lack of research in the area of postsecondary vocational schools in general; 

however, even less exists that deals with the indicators or characteristics at vocational schools 

that are significant as they relate to student outcomes and success. Although there do appear to 

be relevant studies conducted for community colleges, there are meaningful (and purposeful) 

differences in the mission of a community college as compared to a school focused primarily on 

vocational programs or a singular trade area. Community colleges have several competing 

priorities that certainly include vocational education; however, these institutions are also charged 

with transferring students to four-year colleges, retraining/up-training already employed adults, 

and providing additional services to the community. Vocational schools charged solely with 

taking a student with little to no training in a desired career path and delivering the necessary 

education to build the knowledge and skills for those students to be eligible for entry-level 

employment upon graduation have a singular focus and defined success. As such, where the two 

types of educational institutions have overlapping priorities, the research on community colleges 

is relevant and useful in the conversation about the types of institutional and programmatic 

variables that have a significant impact on student outcomes. 

 The purpose of all vocational programs (and therefore vocationally focused institutions) 

is to provide the future skilled workers needed in that community or beyond. Vocational 

programs must be designed and delivered so graduation from the program results in desirable 

and necessary placement and successful entry-level employment in the field of training. The 

same is the case at an institutional level as well.  

The pursuit of understanding around factors like student attrition are not new to higher 

education. However, most of the early studies and theoretical models along these lines were 
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primarily focused on traditional four-year institutions and students (Hirschy et al., 2011; Spady, 

1970; Tinto, 1975). These models were then expanded to include “commuter” students and 

community college students; however, the models rarely differentiated between the various types 

of educational programs typically offered in the community college setting (Bean & Metzer, 

1985). Although community colleges are major providers for vocational education, schools are 

responsible for several other high-priority programs to meet the needs of the communities they 

serve. Bailey et al. (2004) explained that understanding the success of students in vocational 

programs in community colleges is important, given that the students in those programs are 

known to have high rates of attrition. In addition to high drop-out rates, Hirschy et al. (2011) 

noted that “the dominant attraction theories and models were not developed with this population 

in mind,” which contextually creates a large gap in understanding specifically around career-

oriented programs at community colleges (p. 297).  

Career and Technical Education 

Career and technical education, or CTE, in its simplest form, has been described as 

“practical education and career skill instruction” (Mullin, 2010, p. 38). According to the 

Association for Career and Technical Education, “there is a shared agreement that the purpose of 

CTE is to prepare youth and adults for careers in a wide array of high-wage, high-skill, high-

demand fields” (Hernandez-Gantes, 2016, p. 676). Certainly, the literature supports this claim 

given that essentially all statements of purpose and/or definitions for CTE include concepts of 

training, education, development, and preparation; entry-level and middle-skill; and careers, 

jobs, trades, and occupations (Friedel, 2011; Hernandez-Gantes, 2016; Howze, 2015; Hyslop & 

Imperatore, 2015). In broader terms, Hernandez-Gantes (2016) stated that CTE has educational 

program design around 16 career clusters that include the following: 
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• Agriculture 

• A/V Technology and Communications 

• Business Management & Administration 

• Education & Training 

• Finance 

• Government & Public Administration 

• Health Science 

• Hospitality & Tourism 

• Human Services 

• Information Technology 

• Law 

• Public Safety 

• Corrections & Security 

• Manufacturing 

• Marketing 

• Science 

• Technology 

• Engineering & Mathematics 

• Transportation 

• Logistics 

Overall, these 16 cluster areas represent at least 80 occupational pathways. Although the listing 

of clusters might look fresh and new, the concept of CTE has been around for years. Prior to the 

mid-1990s, what is now referred to as CTE was called vocational education (Hernandez-Gantes, 



32 

2016; Howze, 2015). Along with the name change to CTE came a shift in focus from training 

students for technical trades (vocational education) to preparing students for careers (CTE; 

Hernandez-Gantes, 2016). 

Hernandez-Gantes (2016) noted there were two main schools of thought at the turn of the 

20th Century: 

1. Education should be vocational in nature as it serves “practical and economical 

purposes to prepare students for jobs” (p. 676); and 

2. Education should be democratic in nature “allowing students to select their own path 

by balancing hands-on learning and academic knowledge” (p. 676). 

Essentially, public vocational education in the U.S. began as a way to educate boys on 

agriculture, trades, and industry, as well as provide education on homemaking for girls (Friedel, 

2011). Obviously, the charge of vocational education has evolved significantly over the years, at 

one point becoming “an important component of our nation’s comprehensive high schools” 

(Friedel, 2011, p. 38). According to Friedel (2011), “the provisions of career and technical 

education in American [secondary] schools and post-secondary institutions has evolved in 

response to political, societal and economic forces shaping policy and education” (p. 51).  

From a political perspective, the first legislation passed contributing to major changes in 

the offering of vocational education was the Smith-Hughes National Vocational Education Act 

of 1917 (Alstete, 2006; Boulding, 1956; Friedel, 2011; Howze, 2015). This Act appropriated 

$1.7 million to promote vocational education in the area of agriculture to prepare citizens to 

work on a farm (Boulding, 1956; Friedel, 2011; Howze, 2015). This legislation was also the first 

to establish boards at both the federal and state level solely focused on vocational education—

thus creating an infrastructure allowing the ability to carve out things like curriculum, funding, 
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students, teacher training, and student organizations specific to vocational education for every 

state (Boulding, 1956; Friedel, 2011). 

Following the Smith-Hughes Act came a series of legislative actions called the George 

Acts ranging from 1929 to 1946. The George Acts continued to provide financial support for 

vocational education and expanded the occupations and fields that qualified as vocational 

education offerings (Friedel, 2011). This series of acts included the George-Reed Act of 1929, 

the George-Ellzey Act of 1934, the George-Deen Act of 1936, and George-Barden Act of 1946. 

As a result of the Smith-Hughes and George Acts, vocational education realized a massive 

increase in students growing from approximately 160,000 students in 1918 to almost 4,000,000 

in 1960 (Alstete, 2006). 

After the George-Barden Act of 1946, legislation drove a major shift in the focus of 

expansion for vocational education in the U.S. (Alstete, 2006; Boulding, 1956; Friedel, 2011). 

Although the Vocational Education Act of 1963, also known as the Perkins-Morse Bill, did have 

a purpose to “maintain, extend, and improve existing programs of vocational education,” there 

were two additional components introduced that were not seen in previous legislation (Boulding, 

1956, p. 71). The first is that the Vocational Education Act of 1963 had an objective to “provide 

better service to the disadvantaged, the handicapped, post-secondary, and adult students” 

(Alstete, 2006, p. 8), and the second is that the Act was the first “to provide part-time 

employment for youth who needed the earnings to continue their schooling on a full-time basis” 

(Boulding, 1956, p. 71). Although not an intended function of the legislation, this also appears to 

be the first intent to meet the needs of the students through legislation, and not just that of 

industry (Boulding, 1956). 
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Replacing the Vocational Education Act of 1963 was the Carl D. Perkins Vocational 

Education Act of 1984. This Act had two main purposes; (a) to establish and/or improve 

vocational education programs to build a workforce with marketable skills to promote and 

support economic growth, and (b) “to improve access of special needs populations to vocational 

education” (Friedel, 2011, p. 42). Another meaningful aspect of the Carl D. Perkins Vocational 

Education Act of 1984 is that it explicitly defined vocational education as: 

Organized educational programs directly related to preparing students for paid or unpaid 

employment in such fields as agriculture; business occupations; marketing and 

distributive occupations, technical and emerging occupations; modern industrial and 

agricultural arts; and trade and industrial occupations or for additional preparation for a 

career in such fields and in occupations requiring other than a baccalaureate or advanced 

degree, with vocational student organization activities as an integral part of the program. 

(Friedel, 2011, p. 42) 

In 1990, Congress approved a second Perkins Act that both extended the 1984 Act and 

brought noteworthy changes in its own right. The first noticeable change is in the name itself as 

it changed to the Carl D. Perkins Vocational and Applied Technology Education Act of 1990. 

The inclusion of “Applied Technology” in the title aligned with Congress’ intentional efforts to 

bring academic and occupational skill development together for the first time dating as far back 

as the Smith-Hughes Act of 1917 (Boulding, 1956). The legislative branch recognized the 

country’s slipping competitiveness in a global economy and the clear need to respond to rapidly 

advancing technologies (Friedel, 2011). 

Throughout history, developments and funding for vocational education have been rooted 

in both necessity and legislation. Legislators have often turned to vocational education (currently 
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CTE) as a reaction or response to many of the country's biggest and most complex issues. Table 

2 provides a summation of a number of connections Gordon (1999) made in his book, The Story 

and Growth of Vocational Education in America. 

 

Table 2 

U.S. Legislation Impacting Vocational Education as a Response to National Needs/Interests 

Issue Legislation Response 

German superiority in 
vocational 
preparation 
demonstrated during 
World War I  

Smith-Hughes 
Act of 1917  

First significant legislation (and designated funding) 
for vocational education specifically.  

The Great Depression George-Deen 
Act of 1936  

Authorized $14 million a year specifically for 
vocational education to help pull the country out 
of the Great Depression.  

The end of World War 
II and expansion 

George-Barden 
Act of 1946  

Increase to $29 million a year to help returning 
soldiers and others learn necessary skills to try to 
keep up with employment needs in an expanding 
economy. 

Shortage of nurses George-Barden 
Amendments 
of 1956 

 

This amended the George-Barden Act adding 
practical nursing (and fishery) to the list of 
approved vocational programs.  

Russians beating the 
U.S. in space  

National 
Defense 
Education 
Act of 1958  

The first act to put an emphasis on mathematics, 
science, and foreign language. 

Automation and 
technological 
advances  

Manpower 
Development 
Training Act 
of 1962  

Worried that automation and technology would lead 
to significant unemployment, this Act provided 
funds to train and retrain unemployed and 
underemployed adults. 

Civil unrest Vocational 
Education 
Amendments 
of 1968  

Intended to make training and retraining available to 
all citizens.  
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Table 2 (continued). 

Issue Legislation Response 

Women’s liberation Vocational 
Education 
Amendments 
of 1976  

In addition to other things, this legislation was 
intended to help states fight against 
discrimination, stereotyping, and bias based on 
sex. 

Global economy and 
displacement of jobs 
overseas  

Carl D. Perkins 
Vocational 
and Applied 
Technology 
Act of 1990  

This Act removed the separation between academic 
and vocational programs, encouraged articulation 
between the different segments involved in 
training the workforce, and brought a closer tie 
between “school and work”—all to prepare 
Americans to work in a “global technologically 
advanced society.” 

 

Accreditation and Connection to Student Outcomes 

Early in American history, higher education essentially consisted of a few religious 

colleges that had curricula “based on an ancient course of study at educational institutions” 

(Alstete, 2006, p. 11). As such, there was a confidence and comfort in the long-standing tradition 

associated with this approach to education, eliminating the perceived need for some type of 

regulatory supervision. Although the first recognized standardizing organization appears to be 

the Board of Regents in New York State founded in 1787, the collective appetite for oversight 

did not appear until there was growing dissatisfaction, specifically with college admissions 

practices in the 1870s to the early 1900s (Alstete, 2006). It is during this period that 

organizations we currently define as accrediting agencies began to appear in earnest. The Middle 

States Association of Colleges and Schools (MSACS) was founded in 1887, while the North 

Central Association of Colleges and Schools (NCA) and the Southern Association of Colleges 

and Schools (SACS) were both founded in 1895. “As American development moved westward,” 

so did accrediting bodies starting with the Northwest Association of Schools and Colleges 

(NWCCU) founded in 1917 and the Western Association of Schools and Colleges (WASC) 
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founded in 1962 (Alstete, 2006, p. 17). After the western expansion of regionalized 

organizations, there was an introduction of accrediting agencies that were nationwide in 

geography, but much narrower in their scope of recognition and expertise. 

Today, accrediting agencies are typically nongovernment, nonprofit organizations that 

serve as one-third of what is referred to as the oversight triad (Sanders, 2017). The triad is made 

up of three main entities that all have a vested interest in student success and have different roles 

and responsibilities. One entity involved in the triad is the states. Each state is ultimately 

responsible for two main functions: (a) requiring an authorization process for postsecondary 

schools to deliver education; and (b) responding to student complaints (U.S. GAO, 2017). The 

second entity in the triad is the U.S. Department of Education, which has three primary duties 

within its purview: (a) certifying schools as able to participate in federal student aid programs; 

(b) ensuring that schools remain in compliance with laws and regulations associated with those 

student financial aid programs; and (c) recognizing accrediting agencies to serve as reliable 

authorities in assessing schools’ academic quality designating the agency as a gatekeeper for 

student financial aid applicants (U.S. GAO, 2017). Finally, the accrediting agencies recognized 

by the U.S Department of Education round out the triad. To become a U.S. Department of 

Education-recognized accrediting agency—which includes the gatekeeping function of federal 

student aid—accrediting bodies must go through a recognition process every few years where 

U.S. Department of Education staff and an independent committee, the National Advisory 

Committee on Institutional Quality and Integrity, both advise the Secretary of Education on 

recognition recommendations based on the accrediting agency’s performance and process results 

(U.S. GAO, 2017). 
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The role of accreditation in the U.S. postsecondary education system has changed over 

the years and continues to be disputed today. Although accreditation is technically voluntary, 

student and school dependency on federal student aid has blurred the “voluntary” nature of 

accreditation given its necessity for institutional financial stability (Sanders, 2017). According to 

the College Board, in the 2020-2021 award year, the U.S. Department of Education provided 

undergraduate and graduate students approximately $134 billion in assistance with $83.6 of that 

in the form of student loans (Ma & Pender, 2021). According to the U.S. GAO, the accreditation 

agencies’ role as part of the triad is to “apply and enforce standards in specific areas to assess 

whether the programs or courses offered by schools are of sufficient quality to achieve their 

objectives” (U.S. GAO, 2017, p. 34). The U.S. GAO shared that while accreditation originally 

started out as a peer review process to ensure academic quality, it now serves as a determining 

factor for a school to establish eligibility to participate in federal student aid programs (U.S. 

GAO, 2017). The U.S. GAO appears to have made the distinction that accreditation has 

“evolved” from ensuring academic quality to primarily serving as the gatekeeper for the federal 

student aid programs. Some of the literature supports this claim. Hirschy et al. (2011) noted that 

for more than 50 years, there has been an increased pressure on recognized accrediting agencies 

because of the gatekeeping function they play given the increased reliance on federal student aid 

for both students and schools. However, there appears to be consensus across the literature that 

accreditation’s primary role is to require institutions to engage in a self-study/evaluation, peer-

reviewed process that ensures academic quality and quality assurance in postsecondary education 

(Misko, 2015; Sanders, 2017; Strauss, 2001; U.S. GAO, 2017), regardless of the gatekeeping 

function. Nonetheless, as higher education has changed, accrediting agencies have had to shift 

their function from simply defining schools in the early days, to developing standards and 
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requirements far more focused on public accountability in order to stay relevant (Strauss, 2001; 

U.S. GAU, 2017). According to Jacoby (2006), economic shifts have further demonstrated the 

need for technical school graduates, as well as reform for the U.S. vocational education system. 

Additionally, Kristoffersen (2019) stated that “the emphasis on higher education being a public 

good has played an important role in a demand for greater accountability” (p. 2). 

Both the desire for additional accountability and the universal function of accreditation in 

ensuring academic quality demands consideration for defining accountability and academic 

quality specifically for vocational higher education programs. Misko (2015) stated, “in the 

education sector quality is important for securing client (employers and learners) and stakeholder 

(governments and industry) trust in the ability of the system to deliver relevant outcomes” (p. 

12). Misko also noted, “the degree to which outcomes are achieved against desired benchmarks 

rather than to an absolute value” is important in defining quality in a vocational education 

environment (p. 12). 

According to Kristoffersen (2019), there were very few cases that existed where an 

accrediting agency (or quality assurance body internationally) had established a threshold or 

benchmark for performance outcomes required for successful accreditation with the performance 

outcomes available for public consumption. In fact, as part of Kristoffersen’s study, out of the 28 

quality assurance (QA) bodies across Africa, Australia, Asia, Central America, Europe, Latin 

America, the Middle East, and North America, “only one QA body published 

threshold/benchmark statements about the expected institutional performance with respect to 

student outcomes'' (p. 4). That QA body was the Accrediting Commission of Career Schools and 

Colleges (ACCSC) here in the U.S. 
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ACCSC’s origins began as part of the post-western expansion of accrediting agencies and 

its expertise was specific to vocational education and training. The National Association of Trade 

and Technical Schools (NATTS) accredited its first member institutions in October of 1965 and 

subsequently received recognition from the then U.S. Office of Education in August of 1967. 

Twenty-three years later, NATTS merged with the Association of Independent Colleges and 

Schools (ACICS), ultimately forming the Accrediting Commission of Trade and Technical 

Schools (ACTTS). In 1993, 3 years after the merger, the accrediting agencies broke apart from 

ACTTS and created the Accrediting Commission of Career Schools and Colleges of Technology 

(ACCSCT). Finally, in 2009, ACCSCT dropped the word “Technology” from its name to 

represent the entity that is currently recognized by the U.S. Department of Education: The 

Accrediting Commission of Career Schools and Colleges (ACCSC). In 1993, ACCSC(T) hired 

the Center on Education and Training for Employment (CETE) at The Ohio State University to 

conduct an analysis of annual report data for school years 1990, 1991, and 1992. The study used 

multiple regression as the primary analytic technique and incorporated data from July 1, 1989 

through June 30, 1992, and set out to answer the following questions: 

1. Are there characteristics of schools that have a significant relationship with the 

performance of these schools? 

2. If there are such characteristics, how much of the differences in performance across 

schools do these characteristics explain? 

The studies showed there was a statistically significant relationship between graduation rates and 

the following variables:  

• Enrollments of 300 or less (positive relationship) 

• Enrollments of 301 to 600 (positive relationship) 
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• Dual accreditation (positive relationship) 

• % Pell Grant (negative relationship) 

• Average weeks (negative relationship) 

Unlike the graduation rate, the study did not identify any variables with consistent statistical 

significance that influenced what they called “training-related placement” (Lewis & Harrington, 

1993). 

As a result of CETE’s study, ACCSC(T) developed graduate and employment rate 

benchmarks. Essentially, ACCSC(T) set the graduation rate benchmark at one standard deviation 

below the mean for various groupings of program lengths. Given that there were no variables 

that showed a statistical significance for employment rates, ACCSC(T) set one benchmark at one 

standard deviation below the mean for all programs.  

Why is it Important to Institutions to Improve Outcomes? 

An important principle in “The Promise of High-Quality Career and Technical 

Education: Improving Outcomes for Students, Firms, and the Economy” is that the path to high-

quality CTE programs is found through “the use of appropriate assessment tools and 

accountability based on those tools” (Hyslop & Imperatore, 2015, p. 16). As reflected in the 

Higher Education Act, a number of areas where recognized that accrediting agencies must have 

and enforce standards, and one of those areas is student outcomes (U.S. GAO, 2017). For 

community colleges with multiple missions, successful educational outcomes include degree 

attainment, transferring to a four-year institution, and credit accumulation (Calcagno et al., 

2008). Career schools that offer postsecondary education are often accountable for labor market 

outcomes as an indicator of success. According to ACCSC’s (2020) Standards of Accreditation, 

institutions demonstrate successful student achievement: 



42 

By maintaining acceptable rates of student graduation and employment in the career field 

for which the school provided education as well as acceptable pass rates on 

licensure/certification exams where required by governmental entities to work in a 

particular career field. The school supports student achievement rates through student 

transcripts, the school’s verifiable records and documentation of initial employment of its 

graduates, and exam pass rate data obtained from the requiring entity. (p. 105) 

McComis (2016) explained, “one of the many ways ACCSC verifies the effectiveness of its 

work and that of the programs and services offered by ACCSC-accredited institutions is through 

detailed analysis of school characteristics and performance data” (p. 1). More specifically, 

ACCSC monitors, at least annually, student outcomes, which are defined as graduation rates, 

employment rates, and in instances where they are required for entry-level employment 

positions, licensure rates (McComis, 2016). The National Center for Higher Education 

Management Systems executed a program review of ACCSC’s accreditation standards and 

processes and determined that ACCSC’s used a sound approach in “establishing quantitative 

performance criteria on selected student outcomes measures” (McComis, 2016 p. 9). There is a 

well-documented need to research and understand attrition of nontraditional students in college 

courses and ACCSC has been doing just that for decades (Bean & Metzner, 1985; McComis, 

2016). 

As it relates to school characteristics, both academic administrators and economists 

expect that decisions made regarding variable institutional characteristics impact student gains 

(Toutkoushian & Smart, 2001). Additionally, it is important to understand the impact of 

institutional characteristics on student success as a means to both help students and to assess the 

usefulness of performance indicators used by colleges (Toutkoushian & Smart, 2001). 
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IPO Theory 

According to Holton and Swanson (2001), IPO theory was born out of Boulding’s work 

from 1956 and Von Bertalanffy’s work from 1962 with the emergence of general systems 

theories. Boulding (1956) published an article in Management Science entitled “General Systems 

Theory—The Skeleton of Science,” where he explained there was a need to explore “systematic 

theoretical constructs” that would “discuss the general relationships of the empirical world” (p. 

197). According to Boulding, this is precisely what general system theory was intended to do. 

Upon review however, Boulding actually credited Von Bertalanffy’s (1951) “General System 

Theory: A New Approach to Unity of Science” for the name and many of the ideas Boulding 

used regarding general system theory. As a result, it appears that Von Bertalanffy is truly the 

pioneer of general system theory, with papers on the topic dating back to possibly as early as 

1945. In Von Bertalanffy’s (1950) article, “An Outline of General System Theory,” he illustrated 

the significance of general system theory by explaining the inflexibility of the dominant theories 

of the time—considered “exact science” or “mathematical hypothetico-deductive system”—were 

either “almost identical” to theoretical physics. Mainly, the only systemic laws that were 

recognized universally were the laws of physics and chemistry (Von Bertalanffy, 1950). It was 

Von Bertalanffy’s goal to unify the sciences in theory by focusing on the laws of similar 

structures making transferability of principles possible across fields, to include the social 

sciences. According to Von Bertalanffy (1951): 

The central point of system theory is the dynamic view, trying to explain phenomena of 

order in terms of the interaction of processes, as contrasted with the Cartesian machine 

theory, which tries to explain it in terms of pre-established structures. (p. 343)  
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Von Bertalannfy’s commitment to establishing a theory taking wholeness, systems, and 

processes into account, along with support from someone like Boulding who could carry the 

value of that concept forward, laid the groundwork for IPO theory. Essentially, IPO theory is a 

continuation of general system theory in a couple of ways: (a) it takes a systematic approach to 

considering structures and processes to help understand or explain results; and (b) it can be 

applied across a number of fields.  

 This study was guided by IPO theory. More specifically, Holton and Swanson’s (2001) 

HRD IPO theory was customized to reflect postsecondary career training schools. Figures 7 

through 9 show the progression from general IPO theory (see Figure 7), to Holton and 

Swanson’s IPO theory designed for HRD (see Figure 8), to the IPO theory designed for 

postsecondary career and technical schools used as the conceptual framework for this study (see 

Figure 9). 
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Figure 7 

Basic Systems Model – IPO 

 

Note. Adapted from Foundations of Human Resources Development, by R. Swanson & E. 

Holton, 2001. 
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Figure 8 

HRD in Context of the Organization and Environment 

 

Note. Adapted from Foundations of Human Resources Development, by R. Swanson & E. 

Holton, 2001. 
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Figure 9 

IPO Model for Postsecondary Vocational Schools 

 

 

Institutional Characteristics Related to Student Success 

In Steiner’s (1972) book, Group Process and Productivity, he defined actual productivity 

as equal to potential productivity minus any loss due to the process. As previously illustrated 

throughout this paper, there is a severe need for maximum efficiency at U.S. career and technical 

schools in converting prospective students interested in a trade to skilled graduates ready to 

contribute to that trade’s workforce production. Using IPO theory as a conceptual framework in 

this study created a better understanding of the relationships of the variables put into the system 
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(inputs), the different processes applying force within the system, and how the inputs and 

processes impact rates in which students graduate and gain employment in their field of study. In 

doing so, schools can make choices based on the circumstances of their students and institutional 

characteristics to maximize the likelihood for student success. The results can also inform 

students, regulators, industry leaders, and other stakeholders as they make decisions related to 

institutional quality and student outcomes. Van Noy et al. (2016) noted that “future research 

should continue to examine structure and its connection to student outcomes where more 

rigorous data are available, linking specific institutional practices to student outcomes” (p. 281).  

Institutional Characteristics 

Economists predicted that “an institution’s characteristics affect student gains in much 

the same way that a firm’s characteristics (e.g., size, quantity of inputs used in production) 

influence the quality of its products/services” (Toutkoushian & Smart, 2001, p. 40). There are 

essentially two types of institutional characteristics, those by design and those that exist due to 

circumstance. Over the past couple of decades, most studies regarding persistence and 

completion have focused on the decisions and circumstances surrounding the students, with few 

targeting the decisions and circumstances specific to the institution itself (Chen, 2012). 

Determining whether institutional characteristics impact student success is important both to find 

ways to help students and to assess the practicality of performance indicators (Toutkoushian & 

Smart, 2001). According to Van Noy et al. (2016), all existing theoretical models of student 

success “underscore the importance of institutional factors to college student success” (p. 264). 

Further, Van Noy et al. expressed the need for future research to explore more than just 

institutional structures, instead urging researchers to dig deeper into the school practices related 

to student success in order to potentially explain existing variances in programmatic outcomes.  
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School-Related Institutional Characteristics 

School Size. One of the most common institutional characteristics seen in the literature 

has to do with the size of the school’s student population. In one instance, Dunn and Kalleberg 

(2016) interpreted the outcome of Kuo’s (1999) study to mean that Kuo “found a positive 

relationship between student size and student academic success and argued that economies of 

scale allow larger institutions to offer more programs and degrees than smaller institutions, 

resulting in better grad [graduation] rates” (p. 9). However, upon further review, Kuo found that 

in a community college English as a Second Language (ESL) setting, larger school operations 

allowed for more ESL course offerings. Essentially all other literature considered identified a 

negative relationship between school size and completion/graduation rates (Calcagno et al., 

2008; Chen, 2021; Jacoby, 2006; Lewis & Harrington, 1993). Specific to vocational/career 

schools, Lewis and Harrington (1993) found that for all four-year institutions included in their 

study, schools with smaller enrollment (300 or less, and 301 to 600 students) had higher 

graduation rates than larger schools with a student population of 901 or greater. Although at first 

glance it appeared there were conflicting findings regarding school size and student completion, 

upon further review it became clear that all relevant research showed a consistent, negative 

relationship between school size and student completion rates. 

Separate Facilities. Similar to the CDR results, the only study that explored the impact 

of separate facilities on student success was by Lewis and Harrington (1993). For 50% of the 

years studied, schools with separate facilities had higher graduation rates than schools without 

(by more than 3 percentage points). Outside of this one study, there is a complete gap in 

literature addressing separate facilities and their impact on student outcomes. 
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Community-Related Institutional Characteristics 

Metro Size. For already established schools, metro size is a circumstance; however, for 

institutions either looking to move or open a new location, metro size could be a choice based on 

the type of operation and intended programs. As Jacoby (2006) pointed out, “a school’s location 

may affect its student’s abilities to find jobs or to move from school to school” (p. 1091). When 

considering graduation rates, Jacoby shared the expectation that urbanization is likely to lead to 

lower graduation given increased options for students to pursue. On the other hand, as it relates 

to labor market outcomes, Dunn and Kallenberg (2016) found that the research shows population 

density impacts employment negatively as well. However, with the exception of Jacoby’s 

expectation, Dunn, and Kallenberg’s finding, the literature is quiet on metro size’s relationship to 

both graduation and employment rates. 

Unemployment Rate. Unemployment rates are certainly an institutional circumstance 

that can affect both schools and students in any given community. The literature did not support 

any position concerning unemployment rates relating to graduation rates; however, Jacoby 

(2006) mentioned an expectation that higher unemployment in an area should lead to higher 

school attendance, thus indirectly impacting graduation rates positively. In addition, Dunn and 

Kallenberg (2016) referenced research that showed unemployment rates negatively affect labor 

market outcomes, mostly due to unemployment’s relationship to a strong local market. A healthy 

local economy is imperative for strength in wages and job opportunities.  

Median Income of School Service Area. Although, Dunn and Kallenberg (2016) noted 

that higher income students tend to have more educational success generally, there was nothing 

in the literature to support a relationship between median income and student success.  
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Change in School Size. There was no mention of changes in student population as it 

relates to student outcomes throughout the literature. 

Student-Related Institutional Characteristics 

Gender. Upon reviewing the literature, there did not appear to be a connection made 

between student gender identities as it relates to successfully graduating from a CTE program. 

However, Stephens et al. (2015) examined employment rates in relation to gender in G-20 

countries and found that in every country researched, men at all education levels had higher 

employment rates than women with the same comparable level of education. Aside from that 

study, there are no additional claims associated with student gender and student success. 

Socioeconomic Status/Pell Grant Recipients. Upon review, essentially all studies found 

a negative relationship between students eligible for Pell Grants and graduation rates, said 

differently, the higher the percentage of Pell Grant recipients, the lower the graduation rate 

(Chen, 2012; Dunn & Kallenberg, 2016, Lewis & Harrington, 1993). For example, Chen’s 

(2012) study found substantial gaps in dropout rates across socioeconomic statuses (SES). The 

results of the study showed, after controlling for all other factors, “the odds of dropout for mid-

SES students were 81% of that for low-SES students (p<.01) and the odds of dropout for high-

SES students were 62% of that for low-SES students (p<.01)” (p. 497). It is also worth noting 

that it did not make a difference what type of aid the student qualified for. Subsidized Stafford 

and Perkins loans, unsubsidized loans, work-study, and merit aid all had a “significant and 

negative” relationship with dropout probabilities (Chen, 2012, p. 497). The results of Lewis and 

Harrington’s (1993) study supported these outcomes given that, for every 10-point increase in 

the student population that received Pell Grants in their dataset, the graduation rate decreased by 
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1.4 to 1.9%. The literature is consistent as it relates to students receiving financial aid and its 

negative relationship with student success. 

Race/Ethnicity. Similar to school size for the institution, race/ethnicity had the most 

research available as it related to the student profile. Also, the literature appeared to be 

consistent. In all of the studies that referenced race/ethnicity and student outcomes, a negative 

relationship between a larger minority population and graduation rates was found (Calcagno et 

al., 2008, Jacoby, 2006; Kaczmar, 2018, Toutkoushian & Smart, 2001). There were no findings 

that addressed the consideration of student race/ethnicity and employment rates.  

Age. According to Alfonso et al. (2005), students pursuing an education in the trades are 

usually “older, are more likely to be married, and are less likely to be dependent” when 

compared to students taking a more academic path (p. 205). Alfonso et al.’s study was about 

community college students in the 1990s and found that both being a dependent (younger) and 

having a higher household income had a positive relationship with completing at least a 

certificate. That being said, there is little research regarding older, nontraditional students in 

relation to graduation or other indicators of student success (Bean & Metzner, 1985).  

Previous Education Level. There was no relevant research in the literature reviewed that 

examined a student’s education level entering into a vocational program and its relationship to 

that student’s likelihood to graduate or find employment upon successful completion.  

Program Characteristics 

Program-Related Characteristics 

Type of Credential: The type of credential has to do with the level of education a school 

offers and there are typically three main levels of education: (a) non-degree credentials like 

diplomas and certificates; (b) undergraduate degree programs like associate and baccalaureate 
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degrees; and (c) graduate degrees like master’s degrees and above. In a community college 

setting, the mix of credentials (certificates vs. associate degrees) granted by the school is a rough 

indicator of the college’s mission (Calcagno et al., 2008). Vocational schools focused 

specifically on the skilled trades usually have a concentration of program offerings either at the 

certificate, diploma, or associate degree level. None of the literature spoke to the credential 

level’s impact on student success, with the exception of a study of G-20 (Group of 20) countries 

that showed adults with higher levels of education also had higher rates of employment, 

comparatively (Stephens et al., 2015).  

Program Length. In contrast to the credential level, there were multiple studies that 

showed a strong relationship between the length of a program and student outcomes (Lewis & 

Harrington, 1993; Makela, 2018; McComis, 2016). In “School and Student Characteristics and 

Student Achievement Outcomes,” ACCSC’s analysis showed a strong relationship between the 

length of a program and graduation rates for that program (McComis, 2016). Essentially, the 

longer the program, the lower the graduation rate tended to be. In Lewis and Harrington’s (1993) 

study, the graduation rates were also higher in programs that were shorter in length. Finally, 

Makela’s (2018) determined that for every 10-week increase in length, graduation rates 

decreased by approximately 2.0 to 3.5%. However, there were no studies that made a connection 

between program length and employment rates. 

Delivery Method. A program’s delivery method can include a number of attributes 

specific to the execution of that program; however, this study is focused on the distance 

education components of a program given the expansion of distance education over the past 

several years, including higher education’s reliance on it throughout the COVID-19 pandemic. 

The three possible delivery options for a program are as follows: (a) if a program is delivery 
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100% on campus with no distance education element, it is considered a residential program; (b) 

if a program has a combination of some residential and some distance education, it is considered 

a hybrid program; and (c) if a program is delivered 100% via distance education with no learning 

happening physically on campus, it is considered a distance education program. There was only 

one study in the literature that examined these three delivery modalities and their impact on 

student success in CTE programs. Sewell (2016) conducted a quantitative study that looked at 

student outcomes in traditional, hybrid, and distance education CTE programs at community 

colleges. The results of the study showed that students attending distance education courses had 

both higher failure rates and dropout rates than those attending both residential and hybrid 

courses. Unfortunately, there was nothing in the literature concerning delivery methods and their 

impact on graduate employability or employment rates. 

Student Outcomes 

The purpose of the IPO theory designed and followed as the conceptual framework for 

this study was to acknowledge inputs, examine what impact the process had on those inputs, and 

understand what the combination of those input/process interactions had on the output of that 

system. Essentially, to revisit Steiner’s (1972) ideology, the goal of this study was to maximize 

actual productivity of vocational schools while minimizing process loss. According to 

Kristoffersen (2019), the most common performance measures used by quality assurance and 

accrediting agencies across the globe are “attrition/retention, progression, completion, and 

employment” (p. 4). Student outcomes, namely graduation and employment rates, will serve as 

the scorecard for how successful schools and programs are at maximizing actual productivity. 

Kristoffersen’s (2019) study included 28 quality assurance bodies across Africa, Austral-Asia, 

Central and Latin America, Europe, the Middle East, and North America. The study showed that 
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it is a regular practice to require schools to track, analyze, and monitor performance data and 

report actions taken as a result of that data analysis. However, it also noted that “there are very 

few examples where QA bodies have defined threshold or baseline performance outcomes for 

successful accreditation, and this information is available in the public domain” (Misko, 2015, p. 

4). Moreover, Misko (2015) pointed out that “the focus on outcomes as an indicator of quality is 

increasingly common in systems overseas” (p. 25), and also discussed how countries in Europe 

have started using outcomes-based standards to determine the quality of vocational education 

training programs, instead of relying only on defining/monitoring inputs, resources, procedures, 

and processes. 

Completion Rates (Graduation Rates) 

As it relates to the importance of program completion at community colleges, Mullin 

(2010) claimed, “a galvanizing principle driving the focus on completion is that education 

contributes to the development of human capital” (p. 4). Additionally, Mullin stated “completing 

coursework to obtain a credential, whether it is a certificate, work-related certification, or a 

degree, signifies an acquisition of knowledge and skills in a given discipline” (p. 5). 

Kristoffersen’s (2019) study found that 10 out of the 28 QA/accrediting bodies had graduation as 

a performance measure. Moreover, out of the 28 considered, only one QA/accreditation body 

was identified as publishing threshold/benchmark statements about the expected institutional 

performance with respect to graduation rates, and that accreditation body was ACCSC.  

Labor Market Outcomes (Employment Rates) 

In relation to labor market outcomes Mullin (2010) stated, “although building human 

capital unquestionably benefits the broader community, it is most commonly expressed in terms 

of labor market benefits to the individual person: Decreased unemployment and increased 
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earnings accrue for each successive level of education a person attains” (p. 4). Kristoffersen’s 

(2019) work showed that 17 out of the 28 QA bodies had employment as a performance 

measure. Again, the only QA/accreditation entity to publish expectations/benchmarks around 

school performance with relation to employment rates was ACCSC. 

Lewis and Harrington (1993) noted that training-related placements rates, also now 

known as employment rates, take into account the number of graduates from a particular 

program during a determined period of time that obtained employment in their field of study 

divided by the total number of graduates from that program reflected as a percentage. 

Chapter Summary 

 The U.S. relies on vocational institutions to train skilled-workers to power economic 

growth and to build, maintain, and repair the country’s infrastructure. Given their role, it is 

imperative that CTE schools have an advanced understanding of what is working (and failing) 

and make decisions that ultimately lead to student success. However, in spite of the high-

demand, eminent need, and many stakeholders, the literature has demonstrated little focus or 

understanding as it relates to these types of institutions or their programs. Fortunately, in many 

cases, the literature does suggest value in learning more about many of the topics to be covered 

in this study. 
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CHAPTER 3: METHODOLOGY 

The purpose of this quantitative correlational study was to gain a better understanding of 

how much variance, if any, institutional and/or programmatic characteristics explained in student 

completion outcomes and labor market outcomes. In 1993, Dr. Morgan Lewis, in association 

with the Center of Education and Training for Employment (CETE) at The Ohio State 

University, conducted a study for ACCSC (then called The Accrediting Commission of Career 

School and Colleges of Technology) to independently study data from ACCSC’s annual reports 

from years 1990, 1991, 1992, and 1993 to explore relationships with outcomes and development 

benchmarks. According to Lewis’s (1993) report, “one of the methods the Commission 

(ACCSC) uses to carry out its responsibilities is to require each school to submit an Annual 

Report” (p. 4) that includes schools, program, and aggregated student data. Essentially, ACCSC 

used, and continues to use, the annual report data provided by their member institutions to track 

institutional performance and assess their compliance with accreditation standards. The ACCSC 

annual report was the primary source of data for this study. 

Chapter 3 provides an outline of the study’s research design, population, data source, 

variables and coding, and data analysis. 

Research Design 

 This study implemented a quantitative approach using a correlational research design, 

which was appropriate given the intent was to take data collected from vocational schools to 

study the relationship between institutional characteristics, programmatic characteristics, and 

student achievement outcomes (Creswell, 2014). Additionally, multiple regression was used for a 

couple of key reasons. First, Lewis (1993) used multiple regression analysis in the original study 

this current study was modeled after. Second, and perhaps more importantly, it was fitting given 



58 

that both questions explored in this study each had one dependent variable with multiple, 

presumably related, independent variables (Hair et al., 2014).  

Population 

This study utilized a census sampling of all ACCSC-member institutions that submitted 

required annual reports in 2018. Data from institutions located in Puerto Rice and Full Sail 

University were not included. ACCSC found that Puerto Rico was in such an economic crisis 

that all institutional outcomes were so skewed that it would be too easy to identify institutions 

located on the island. Similarly, ACCSC determined that Full Sail University had a materially 

higher volume of programs in such niche program areas that it was far too much of an outlier to 

leave in the mix of institutions. Otherwise, all other member institutions were included within the 

population of this study. At the institutional level, there were 674 total ACCSC member 

institutions in 2018 with 40% of them offering at least one degree program. Enrollment data as 

of June 30, 2018 at ACCSC member institutions showed an average population of 235 students. 

Programmatically, there were 4,060 programs with a population of greater than or equal to one in 

120+ different occupational areas (McComis, 2019). The dataset provided for this study with the 

Puerto Rico and Full Sail schools removed included 630 schools with 3,741 programs with one 

or more students reported. Data for this study did not contain any individual-level (personal) 

information. In Chapter 4, more specific descriptive statistics on each of the individual 

dependent and independent variables are provided.  

Data Source 

 The source of data for this study were the annual reports from 2018. Data collection took 

place as part of ACCSC’s annual report process required for all member institutions. The annual 

report is a self-report, where all member institutions must disclose required information to the 
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agency. All schools answer the same questions and must report their school-specific data in all 

required areas to the accrediting agency. For this study, ACCSC removed any identifying 

information from the annual report data prior to providing the dataset to me. The data were 

provided in a Microsoft Excel file and a codebook was provided in an Excel document as well. 

Variables and Data Coding 

 The data used for this study were directly from 2018 ACCSC’s annual reports. After the 

unique identifiers were removed, the next step was to create a codebook that identified the 

variable, variable type, and coding. Included in the data were the applicable dependent and 

independent variables as described in Table 3. The dependent variables were program graduation 

rates and program employment rates. The independent variables included student characteristics 

(gender, age, race/ethnicity, entering education level, non-Title IV assistance, and Pell Grant 

status), community characteristics (unemployment rate, median income, and size of metro-area), 

school characteristics (school size, change in enrollment, separate facilities, and distance 

education population), program level (program length, program areas, credential level, distance 

education delivery, and satellite location delivery), student status (program size, transfer to, 

transfer from, unavailable for graduation, and non-graduates related employment), and graduate 

status (further education and unavailable for employment). 

 

Table 3 

Variable Types and Codes 

Variable Type Coding 

Student characteristics  

 Gender Independent Numerical (discrete = percentage)     
Male and female. 
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Table 3 (continued). 

Variable Type Coding 

Student characteristics 

 Age Independent Numerical (discrete = percentage)     
Under 25, 25 to 34, 35 to 44, 45 
and older. 

 Race/ethnicity Independent Numerical (discrete = percentage) 
White, Black, Hispanic, Asian, 
Indian, and Other. 

 Entering education 
level 

Independent Numerical (discrete = percentage) 
Ability-to-benefit (ATB), General 
Education Diploma (GED), High 
school diploma, Some 
postsecondary, Associate degree, 
Baccalaureate degree, and Post-
baccalaureate degree 

 Non-Title IV 
assistance 

Independent Numerical (discrete = percentage) 

 Pell Grant Independent Numerical (discrete = percentage) 

Community characteristics 

 Unemployment rate Independent Numerical (discrete = percentage) 

 Median income Independent Numerical (discrete) 

 Size of metro-area Independent Categorical/ordinal (Urban clusters—
areas with a population of 2,500 to 
50,000) = 1; Urbanized area—
areas with a population of 50,000 
to 99,999) = 2; Metro level D -
areas of less than 100,000 = Metro 
level C—areas with a population 
of 100,000 to 249,999) = 4; Metro 
level B—areas with a population 
of 250,000 to 999,999) = 5; Metro 
level A—areas with a population 
of 1,000,000 or more) = 6) 
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Table 3 (continued). 

Variable Type Coding 

School characteristics 

 School size  Independent Numeric (discrete) 

 Withdrew Independent Numeric (discrete) 

 Change in enrollment 
(year-over-year) 

Independent Numeric (discrete) 

 Separate facility(ies) Independent Numeric (discrete = percentage) 

 Distance education 
population 

Independent Numeric (discrete = percentage) 

Program characteristics 

 Program length Independent Numeric (discrete = number of 
months) 

 Program areas Independent Categorical/nominal (100-199 = 
Allied Health; 200 – 299 = 
Architecture, Engineering, & 
Drafting; 300-399 = Holistic Arts & 
Sciences; 400-499 = Commercial & 
Industrial Art; 500-599 = Fine Art; 
600-699 = Automotive, Motorcycle, 
& Marine; 700-799 = Aviation; 
800-899 = Beauty & Skin Care; 
900-999 = Building & Industrial 
Trades; 1,000-1099 = Business & 
Business Related; 1,100-1,199 = 
Culinary Arts; 1,200-1,299 = 
Electronics; 1,300-1,399 = Fashion 
& Interior Design; 1,400-1,499 = 
Heavy Equipment Operator & 
Truck Driver; 1,500-1,599 = 
Information Technology; 1,600-
1,699 = Legal & Security; 1,700-
1,799 = Nursing & Health Aid; 
1,800-1,899 = Radio, Television, & 
Motion Pictures; 1,900-1,999 = 
Specialized Fields; 2,000-2,999 = 
Veterinary Science & Animal 
Related Arts; 3000+ = Other 
Program Areas 
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Table 3 (continued). 

Variable Type Coding 

Program characteristics 

 Credential level Independent Categorical/nominal (Certificate = 1, 
Diploma = 2, Associate degree = 
3, Bachelor’s degree = 4, Master’s 
degree = 5). 

 Distance education 
delivery 

Independent Categorical/nominal (Residential = 0; 
100% Distance Education = 1) 

 Satellite location 
delivery 

Independent Categorical/nominal (50% or less at a 
satellite = 0; 51% or more at a 
satellite = 1) 

Student status 

 Program size Independent Numeric (discrete) 

 Transfers to Independent Numeric (discrete) 

 Transfers from Independent Numeric (discrete) 

 Unavailable for 
graduation 

Independent Numeric (discrete) 

 Nongraduates related 
employment 

Independent Numeric (discrete) 

Graduate status 

 Further education Independent Numeric (discrete) 

 Unavailable for 
employment 

Independent Numeric (discrete) 

Graduation rates 

 By program Dependent Numeric (discrete = percentage) 

Employment rates 

 By program Dependent Numeric (discrete = percentage) 
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Data Analysis 

Data analysis was conducted using the Statistical Package for the Social Sciences (SPSS). 

Analysis included pre-data analysis, descriptive analysis of the data, and regression analysis. 

Once data were received, the first step included a pre-data analysis to ensure the data were 

complete and met the assumptions for multiple regression analysis. Multiple regression was then 

used to answer this study’s first research question: What institutional, community, student, and 

programmatic characteristics at vocational schools explain a significant amount of variance in 

the program graduation rates? Multiple regression analysis was also used to answer the study’s 

second research question: What institutional, community, student, and programmatic 

characteristics at vocational schools explain a significant amount of variance in the program 

employment rates?  

Pre-Data Analysis 

Having valid and reliable data that are accurate and useful is critical for any meaningful 

study. In this study, the data were analyzed for completeness. Additionally, the data were 

analyzed descriptively to provide a basic understanding of associated relationships between 

independent variables. To begin, graphical methods were used to gain an initial understanding of 

the data. More specifically, histograms provided univariate profiling of the variables, scatterplots 

were carried out to establish the relationships between two variables, and boxplots were used to 

examine variations among groups of variables (Hair et al., 2014). Upon completing the review of 

the univariate, bivariate, and inter-group profiles, an analysis of missing data followed. 

Although ACCSC member institutions were expected to provide all datapoints included 

in this study, it was still important to assess missing data. The pre-data analysis consisted of Hair 

et al.’s (2014) four-step process for identifying missing data and applying remedies to missing 
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data issues. The first step was to determine whether the type of missing data could be ignored. 

There was a total of 5,182 cases included in the original dataset. There was no missing data 

identified for any of the dependent or independent variables as demonstrated by checking the 

frequencies provided by the descriptive statistics function in SPSS. As a result, there was no 

action warranted to address missing data signifying a move directly to Step 4 in Hair et al.’s 

process. The intent of Step 4 is to determine whether any of the data should be replaced with 

values. There was no missing data to replace with values, so I decided to use the complete data 

(also known as the “complete case approach”).  

Once the missing data steps were completed, efforts began to identify values that were 

considered “distinctly different” from the others. An initial review of each dependent and 

independent variable via univariate histogram graphs produced clear outliers that led to action. 

The first outliers that conceptually seemed meaningful to resolve related to the dependent 

variable where the program size was zero. For the dependent variables to include meaningful 

values, the program size and school size had to be greater than zero. As such, a filter was applied 

to the dataset to only include program sizes and school sizes that were greater than or equal to 

one. As a result, the included cases went from 5,182 to 3,653. Another extraordinary observation 

scenario was the top end of the median income variable. The mean median income was $56,692; 

however, there were clear outliers (e.g., highest value of $1,046,049). As such, a filter was 

applied to set a top limit to the median income variable at less than or equal to $125,000. The 

median income variable action filtered out an additional 16 cases, putting the total at 3,637. 

Thirdly, visually there were significant outliers in the program length variable. Upon review, it 

was clear any program length over 48 months fell outside the ordinary range of values. 

Therefore, a filter only including program lengths of 48 months or less was applied resulting in 
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four cases falling out of the total. After this screening there were a total of 3,633 program level 

cases remaining.  

Finally, according to Hair et al. (2014), the way to “objectively measure the 

multidimensional position of each observation relative to some common point” is to apply the 

Mahalanobis D2 measure. Since multiple regression analysis is a multivariate technique, meaning 

an analysis of more than two variables, the multivariate detection measure called Mahalanobis 

D2 was utilized with threshold levels for the D2/df of significance at .005 (Hair et al., 2014). The 

Mahalanobis D2 application resulted in filtering out an additional 158 outliers. The results of pre-

data analysis and screening for multivariate analysis resulted in a data set of 3,475 total cases. 

  After resolving the pre-data analysis issues, the data were screened for correlations 

amongst the independent variables to address potential multicollinearity relationships. As a 

result, variables were removed, added, and, in some cases, organized differently. The judgement 

applied required correlations between independent variables to be less than 70%, with a 

preference to retain high correlation with dependent variables where possible. As such, all 

available independent variables could not be used to avoid multicollinearity issues.  

 Independent variables were examined using correlations to check for multicollinearity. 

Tables A1 to A7 listed in the Appendix show the relationships. There were nine cases with 

strong relationships. The datapoints related to school size and enrollment had a number of 

variables that were too highly correlated. Based on a high correlation with the dependent variable 

and relevance to the study, the total enrollments variable was retained to represent school size. 

The percentage of male students, the number of students that transferred to other programs 

within the school, and percentage of students under the age 25 were left out of the regression to 
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resolve collinearity issues. All other institutional and programmatic independent variables met 

requirements and were left in to remain in the study.  

Regression Analysis  

The primary intent of this study was to gain a greater understanding of how changes in 

several independent variables explain changes in a dependent variable. According to Hair et al. 

(2014), the clear multivariate data analysis method for this type of study is called multiple 

regression. Hair et al. pointed out that multiple regression provides a: 

Means of objectively assessing the degree and character of the relationship between 

dependent and independent variables by forming the variate of independent variables and 

then examining the magnitude, sign, and statistical significance of the regression 

coefficient for each independent variable. (p. 167) 

Much like the pre-data analysis process, this study followed Hair et al.’s (2014) six stage 

multiple regression model-building process.  

The first stage was to identify the objectives of the analyses. Ultimately, both research 

questions were exploratory in nature and strived to assess both the relationships between the 

corresponding dependent variable and independent variables (Hair et al., 2014).  

The second stage included establishing the design of the multiple regression analyses 

while considering both statistical power and generalizability. Given that all samples had sizes 

greater than 30 independent variables with well over 3,000 observations, the study maintained a 

statistical power of greater than the desired 0.80 and had better than a 0.05 significance level 

with the design of the model (Hair et al., 2014). Additionally, the model accomplished Bartlett et 

al.’s (2001) suggested ratio of regressors to be at least 10 to 1. 
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Another step in the design is to ensure variables are coded correctly for the regression 

analysis. Categorical variables must be dummy coded. It is important to point out that when 

variables are dummy coded, they are counted based on the number of categories that are created 

for the 10 to 1 ratio suggested by Bartlett et al. (2001). For example, size of metro-area had six 

categories and would then become six regressors. Table 4 shows how all dummy variables were 

created. 

 

Table 4 

Dummy and Transformed Variables 

Variable Previous Coding Dummy Coding 

Institutional areas 

 Size of metro-area Categorical/ordinal (Urban 
clusters—areas with a 
population of 2,500 to 
50,000) = 1; Urbanized 
area—areas with a 
population of 50,000 to 
99,999) = 2; Metro level D 
-areas of less than 100,000 
= Metro level C—areas 
with a population of 
100,000 to 249,999) = 4; 
Metro level B—areas with 
a population of 250,000 to 
999,999) = 5; Metro level 
A—areas with a population 
of 1,000,000 or more) = 6) 

Categorical/nominal  
    UrbanCluster = 1, All others = 0; 
    UrbanizedArea = 1, All others = 

0;  
    MetroLevelD = 1, All others = 0; 
    MetroLevelC = 1, All others = 0; 
    MetroLevelB = 1, All others = 0; 

and 
    MetroLevelA = 1, All others = 0. 
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Table 4 (continued).  

Variable Previous Coding Dummy Coding 

Program characteristics 

 Program areas Categorical/nominal (100-199 
= Allied Health; 200 – 299 
= Architecture, 
Engineering, & Drafting; 
300-399 = Holistic Arts & 
Sciences; 400-499 = 
Commercial & Industrial 
Art; 500-599 = Fine Art; 
600-699 = Automotive, 
Motorcycle, & Marine; 
700-799 = Aviation; 800-
899 = Beauty & Skin Care; 
900-999 = Building & 
Industrial Trades; 1,000-
1099 = Business & 
Business Related; 1,100-
1,199 = Culinary Arts; 
1,200-1,299 = Electronics; 
1,300-1,399 = Fashion & 
Interior Design; 1,400-
1,499 = Heavy Equipment 
Operator & Truck Driver; 
1,500-1,599 = Information 
Technology; 1,600-1,699 = 
Legal & Security; 1,700-
1,799 = Nursing & Health 
Aid; 1,800-1,899 = Radio, 
Television, & Motion 
Pictures; 1,900-1,999 = 
Specialized Fields; 2,000-
2,999 = Veterinary Science 
& Animal Related Arts; 
3000+ = Other Program 
Areas 

Categorical/nominal   
    ArchitectConstruct = 1, All others 

= 0 
    ArtsAVCom = 1, All others = 0 
    Business = 1, All others = 0 
    HealthScience = 1, All others = 0 
    Hospitality = 1, All others = 0 
    HumanServices = 1, All others = 

0 
     IT = 1, All others = 0 
     Legal = 1, All others = 0 
     STEM = 1, All others = 0 
     Transportation = 1, All others = 0 
     SpecializedOther = 1, All others 

= 0 
 

 Credential level Categorical/nominal 
(Certificate = 1, Diploma = 
2, Associate degree = 3, 
Bachelor’s degree = 4, 
Master’s degree = 5). 

Categorical/nominal  
 Certificate = 1, All others = 0 
 Diploma = 1, All others = 0 
 Associate = 1, All others = 0 
 Bachelor = 1, All others = 0 
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The original program areas were first grouped into The National Career Clusters 

Framework as described by Advance CTE (2021a). Advance CTE (2021b) is a nonprofit 

organization established in 1920 that currently “represents State CTE Directors and state leaders 

responsible for secondary, postsecondary and adult Career Technical Education (CTE) across all 

50 states, the District of Columbia and U.S. territories.” Advance CTE (2021a) established 16 

Career Clusters along with examples of program areas that fall within each cluster. In order to 

translate ACCSC’s program codes into a more universally recognized terms, ACCSC’s program 

groupings were transformed into dummy variables to align with Advance CTE’s clusters. 

Advance CTE’s Career Clusters aligned with ACCSC’s program areas as represented in Table 5. 

 

Table 5 

Alignment of Advance CTE Career Clusters and ACCSC Program Areas 

Advance CTE Career Cluster ACCSC program areas 
Agriculture, Food, and Natural 

Resources 
None applicable 

Architecture and Construction 200 – 299 Architecture, Engineering, & Drafting; 
900-999 Building & Industrial Trades; and1,300-
1,399 Fashion & Interior Design 

Arts, A/V Technology and 
Communications 

400-499 Commercial & Industrial Art; 500-599 Fine 
Art; and 1,800-1,899 = Radio, Television, & 
Motion Pictures 

Business Management and 
Administration 

1,000-1099 = Business & Business Related 

Education and Training None applicable 
Finance None applicable 
Government and Public 

Administration 
None applicable 

Health Sciences 100-199 Allied Health; 1,700-1,799 Nursing & 
Health Aid; and 2,000-2,999 Veterinary Science 
& Animal Related Arts 

Hospitality and Tourism 1,100-1,199 Culinary Arts 
Human Services 300-399 Holistic Arts & Sciences; and 800-899 

Beauty & Skin Care 
Information Technology 1,500-1,599 Information Technology 
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Table 5 (continued). 
Advance CTE Career Cluster ACCSC program areas 

Law, Public Safety, Corrections, and 
Safety 

1,600-1,699 Legal & Security 

Manufacturing None applicable 
Marketing None applicable 
Science, Technology, Engineering, 

and Mathematics (STEM) 
1,200-1,299 Electronics 

Transportation, Distribution, and 
Logistics 

600-699 Automotive, Motorcycle, & Marine; 700-
799 Aviation; and 1,400-1,499 Heavy Equipment 
Operator & Truck Driver 

Unknown with Advance CTE 
(Specialized Other 

1,900-1,999 Specialized Fields; and 3000+ Other 
Program Areas 

 

The third stage of regression analysis requires that four main assumptions are examined 

including: (a) linearity of the phenomenon measured; (b) constant variance of the error terms; (c) 

independence of the error terms; and (d) normality of the error term distribution (Hair et al., 

2014). The assumptions were tested for both dependent variables, all independent variables, and 

the variate through graphical analyses with partial regression plots, residual plots, and normal 

probability plots. Once assumptions were established for multiple regression, I moved on to the 

next stage (Hair et al., 2014).  

In the fourth stage, multiple regression models were executed using the stepwise 

estimation method. Both models were set up with the probability of F set for variables to enter at 

0.05 and to exit at 0.1. Although there were no missing values, the regression was set up to 

replace missing data with the mean. The assumptions were then tested once again to ensure fit. 

Since the variates met the required assumptions, I examined both statistical and practical 

significance by examining the following: (a) coefficient of determination; (b) standard error of 

the estimate; and (c) statistical significance of regression coefficients. For the model with the 

programmatic graduation rate as the dependent variable, the independent variable signifying the 

diploma credential level appeared to pull the model out of significance while contributing 
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nothing to the explanation of variance. As a result, this variable was removed from the model 

and the regression was executed again. Once it was determined there were no more influential 

observations, the process moved on to the next stage (Hair et al., 2014). 

Absent influential observations (measures that would reduce the accuracy of the model), 

the fifth stage involved interpreting the regression variate from each of the models. Answers for 

both research questions were developed based on the analyses and interpretation resulting from 

the variates. The final result supplied a detailed description of how the independent variables 

impacted the dependent variables in their respective models (Hair et al., 2014).  

Chapter Summary 

 This chapter provided the description of the study’s research design, population, data 

collection and instrumentation, variables and data coding, pre-data analysis, type of modeling, 

and anticipated findings. As described, Hair et al.’s (2014) Multivariate Data Analysis served as 

the guiding light for proper design, execution, assessment, and interpretations for the regressions. 

The end result of this study should demonstrate the impact, both the “magnitude and direction 

(positive or negative),” for each independent variable’s relationship with the dependent variables 

(Hair et al., 2014, p. 167). 
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CHAPTER 4: RESULTS 

 The purpose of this study was to gain a better understanding of the amount of variance 

explained by various institutional and programmatic characteristics as they related to student 

completion and labor market outcomes at postsecondary vocational and career colleges. In 

gaining a better understanding of these relationships, the various stakeholders needing to choose, 

lead, or regulate these types of school will have new meaningful data to inform their decisions. 

Essentially, this study focused on answering two research questions: 

1. What institutional, community, student, and programmatic characteristics at 

vocational schools explain a significant amount of variance in the program graduation 

rates? 

2. What institutional, community, student, and programmatic characteristics at 

vocational schools explain a significant amount of variance in the program 

employment rates? 

Chapter 4 provides a description of the results and findings of the study.  

Analysis  

This nonexperimental correlational research design included two multiple linear 

regression analyses to explain the variances in both completion and labor market outcomes as 

student achievement outcomes. SPSS was used to execute two multiple regression models 

utilizing the stepwise estimation method. One multiple regression model answered the research 

questions using programmatic graduation rate as the dependent variable (Graduation 

Regression), and the other multiple regression model answered the research questions with the 

programmatic employment rate as the dependent variable (Employment Regression). The 

Graduation Regression employed a stepwise method that employed two blocks given there were 
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two levels of data utilized for the study. Block 1 of 2 included the independent variables 

associated with institutional characteristics, including: 

• Community characteristics: unemployment rates in community where school is 

located, median income from school location, metro-size for school location.  

• Socioeconomic status: percentage of the student population that received a Pell Grant 

and percentage of students that received financial assistance from sources other than 

Title IV. 

• Student profile: percentage of female students, percentage of the different 

race/ethnicity categories, percentage of students at the different age intervals, and 

percentage of students with various levels of education prior to joining the school. 

• School characteristics: school size as the total number of students that started in the 

2018 school year, change in school size from 2017 to 2018, percentage of student 

population taking courses via distance education, and percentage of students taking 

courses at separate facilities called satellite locations. 

Block 2 of 2 for the Graduation Regression included the following independent variables 

at the program level: 

• Program characteristics: program length in months, programs noted as offered via 

100% distance education, and programs noted as offered at satellite locations. 

• Credential level: the credential levels of certificate, associate, and bachelor’s. 

• Program area: programs noted as studying in the areas of Architecture and 

Construction; Arts, A/V Technology, and Communications; Business Management 

and Administration; Health Sciences; Hospitality and Tourism; Human Services; 

Information Technology; Law, Public Safety, Corrections, and Safety; Science, 
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Technology, Engineering, and Mathematics (STEM); Transportation, Distribution, 

and Logistics; and Specialized/Other. 

• Student status: program size based on the number of total starts in a program, number 

of students that transferred in from another program at the same school, students that 

were unavailable to graduate due to extenuating circumstances, and students that did 

not graduate from the program that still gained employment in the field of study.  

The Employment Regression also employed a stepwise method that included all of the 

aforementioned independent variables from the Graduation Regression with a few additions. 

Block 1 of 2 included the independent variables associated with institutional characteristics, 

including: 

• Community characteristics: unemployment rates in the community where school is 

located, median income from school location, and metro-size for school location.  

• Socioeconomic status: percentage of the student population that received a Pell Grant 

and percentage of students that received financial assistance from sources other than 

Title IV funds. 

• Student profile: percentage of female students, percentage of the different 

race/ethnicity categories, percentage of students at the different age intervals, and 

percentage of students with various levels of education prior to joining the school. 

• School characteristics: school size as the total number of students that started in the 

2018 school year, change in school size from 2017 to 2018, percentage of student 

population taking courses via distance education, and percentage of students taking 

courses at separate facilities called satellite locations. 
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Block 2 of 2 for the Graduation Regression included the following independent variables 

at the program level: 

• Program characteristics: program length in months, programs noted as offered via 

100% distance education, and programs noted as offered at satellite locations. 

• Credential level: the credential levels of certificate, associate, and bachelors. 

• Program area: programs noted as studying in the areas of Architecture and 

Construction; Arts, A/V Technology, and Communications; Business Management 

and Administration; Health Sciences; Hospitality and Tourism; Human Services; 

Information Technology; Law, Public Safety, Corrections, and Safety; STEM; 

Transportation, Distribution, and Logistics; and Specialized/Other. 

• Student status: program size based on the number of total starts in a program, number 

of students that transferred in from another program at the same school, students that 

were unavailable to graduate due to extenuating circumstances, and students that did 

not graduate from the program that still gained employment in the field of study.  

• Graduate Status: number of graduates that continued their education post-graduation 

and number of graduates that were unavailable for employment due to extenuating 

circumstances. 

Separating the institutional and programmatic variables into two blocks allowed for the 

model to account for the broader institutional impacts before introducing the more specific 

programmatic variables for explanation.  
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Description of Data 

After applying the necessary filters and accounting for outliers, the dataset included 3,475 

(n = 3,475) valid records for all variables included in this study. Starting with the community 

variables at the institutional level, the unemployment rate on average was 4.26% (SD = 1.09) 

with the minimum reported at 1.1%, and a maximum of 10.6%. The median unemployment rate 

was 4.1%. Similarly, the average median income was $54,955 (SD = $14,584) with the minimum 

being $24,000 and a maximum of $115,845. The median income was $53,138. There were 6.3% 

(n = 219) schools in urban areas, 8.9% (n = 308) in urban clusters, 8.3% (n = 288) in metro level 

Ds, 18.8% (n = 652) in metro level Cs, 25.8% (n = 895) in metro level Bs, and 32% (n = 1,113) 

in metro level As, demonstrating that most of the schools were located in areas with higher 

populations. 

The school size was measured by the total number of enrollments. The average total 

number of enrollments was 669 (SD = 581). The smallest number of total enrollments was three 

and the highest was 5,171 with a median of 500 enrollments. It was clear from the skewness of 

the data that the majority of the schools were at the lower end of the spectrum of total starts. The 

year-over-year change in school size had a range from −520 to 354. A median change of −10 

suggests that most schools stayed around the same size from the previous year with a minor drop 

in enrollment. The average program size was 43 with a median of 26. Program sizes ranged from 

one to 482. 

 The school student profile breakdowns provided useful datapoints as well. As it related to 

financial assistance and socioeconomic status, financial assistance from non-Title IV sources 

showed on average 33.6% (SD = 28.6) of the student recipients with a median of 24%. On 

average 65.2% (SD = 22.1) received a Pell Grant and the median for Pell Grant recipients was 
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69.8%. The schools reported a majority female population (AVE = 54%, SD = 32, Mdn = 63%). 

In regard to prior education, 80.1% of the schools had zero ability to benefit (ATB) students. 

Similarly, 88.2% did not have a single student with education higher than a bachelor’s degree, 

52.1% had no bachelor’s degree recipients, 49.8% had no associate degree recipients, and 37.4% 

had no students with more than a high school diploma and less than an associate degree. By far 

the most common entering education was a high school diploma (AVE = 69.2%; Mdn = 74%).  

 Student age and race/ethnicity were reported in percentages of the total student 

population. Additionally, ACCSC used the categories under 25, 25 to 34, 35 to 44, and 45 and 

older to report the age of students. Just under half the student population was traditional college 

age of under 25 years old (45.3%). Although broken out into subgroups, the nontraditional-aged 

students made up the majority of the student population at the represented postsecondary 

vocational schools when combined (age 25 to 34 = 34.6%; age 35 to 44 = 13%; age 45 and older 

= 7%). Similarly, White students made up less than half of the student population (42%), while 

minority students with all the subgroups considered as one made up the majority (Black = 

22.8%; Hispanic = 20.4%; Asian = 3.6%; Indian = 0.8%; and Other = 6.3%). 

 Apart from age and race/ethnicity, student choices regarding the programs they pursued 

and at what levels were also important datapoints considered in the study. Most of the programs 

represented in the dataset were at the nondegree level. The program levels were 18.2% certificate 

(n = 633); 50.1% diploma (n = 1,740); 26.3% associate (n = 913); and 5.4% bachelor’s (n = 189). 

Program areas were coded by CIP codes in the original data. To explore the careers areas, CIP 

codes were cross walked with program areas as defined by Advance CTE’s (2021a) 16 Career 

Clusters. The Health Sciences cluster had the most program offerings. 

• Health Sciences made up 34.2% (n = 1,189). 
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• Human Services made up 12.2% (n = 424). 

• Arts, A/V, and Communication made up 5.1% (n = 176). 

• Architecture and Construction made up 14.1% (n = 489). 

• Hospitality and Tourism made up 2.3% (n = 80). 

• Transportation, Distribution, and Logistics made up 14.8% (n = 513). 

• Business Management and Administration made up 6.6% (n = 229). 

• Information Technology made up 4.8% (n = 167). 

• Law, Public Safety, Corrections, and Safety made up 2.9% (n = 101). 

• STEM made up 1.5% (n = 51). 

• Specialized/Other made up 1.5% (n = 52). 

STEM and Specialized/Other programs were clearly the least offered program areas among those 

represented in the dataset. 

 How and where the programs were delivered served as additional differentiators. At the 

institutional level, only about 9.8% (n = 343) of the student population attended via 100% 

distance education. Similarly, only 8.3% (n = 288) took the majority of their program at a 

satellite campus. At the program level, 3.1% (n = 108) of the programs represented were 

delivered via 100% distance education. In addition, 2.6% (n = 92) of the programs had the 

majority of the courses take place at a satellite location. Finally, the program length on average 

was 14 months (SD = 7.8). Programs ranged from 1 to 48 months, with a median program length 

of 13 months. 

Results 

The first research question sought to determine the institutional, community, student, and 

programmatic characteristics at vocational schools that explained a significant amount of 
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variance in the program graduation rates. In Tables 6 and 7 the analysis of variance, 

regression coefficients, and total amount of variance explained (R2) are reported.  The ordinary 

least squares (OLS) regression using a combination approach (Hair et al., 2014) with a school 

level block with stepwise entry and a program level block with stepwise entry produced a 

model that was statistically significant. The ANOVA (f = 67.06, df = 26, p < .001) shows the 

overall fit of the model. The model explained 33.6 % of the variance in completion outcomes. A 

total of 26 variables entered the model; 14 variables were institutional and 12 were 

programmatic. The variable that explained the most variance was the program length (β = 

−0.513). The variable that explained the next largest amount was the credential of bachelor’s 

degree (β = 0.197).   

Y = 83.756 − 0.272(DE percentage) + 0.333(bachelor’s prior) − 0.13(Black) + 

1.255(unemployment) + 0.0001(median income) + 0.034(White) − 2.783(metro level D) - 

0.319(GED) − 0.048(female) − 0.224(satellite student %) − 1.408(program length) + 

18.622(bachelor’s credential) − 0.038(program size) − 8.227(distance education delivery) - 

8.889(Law, Public Safety, Corrections, & Safety) + 4.081(Human Services) + 

3.932(Architecture & Construction) + 0.124(transfer from) − 4.886(Information Technology) − 

4.203(Business Management & Administration) + 2.362(associate credential) + 1.882(certificate 

credential) 

Several groupings had multiple variables impacting the graduation rate. The student 

profile characteristics that negatively (with significance) impacted the dependent variable were 

the percentage of Black students (β = −0.136), the percentage of students with a GED as their 

previous education level (β = −0.1), and the percentage of female students (β = −0.072). Also, at 

the institutional level, the percentage of students attending classes via distance education (β = 
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−0.081) and a satellite location (β = −0.039) negatively impacted student completion as well. 

Programmatic characteristics had similar groupings that explained both positive and negative 

impacts. Regarding program design and delivery, the program length (β = −0.513), program size 

(β = −0.094), and distance education delivery (β = −0.067) all had a significant negative impact 

on the dependent variable. The credential level of the programs had a combination of positive 

influences on completion, such as bachelor’s (β = 0.197), associate (β = 0.049), and certificate (β 

= 0.034). Finally, the program areas had competing impact, both positive and negative. The 

Human Services (β = 0.062) and Architecture and Construction (β = 0.064) programs contributed 

to positive movement in the graduation rate, while Law, Public Safety, Corrections, and Safety 

(β = −0.070), Information Technology (β = −0.049), and Business Management and 

Administration (β = −0.049) were all significantly negative. 

 
Table 6 

Completion Outcomes ANOVA Table 

Source of Variation SS df MS F p 

Regression 534120.938 26 20543.113 67.055 <.001 

Residual 1056339.23 3448 306.363   

Total 1590460.17 3474    
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Table 7 

Multiple Regression Analysis Results to Explain Completion Outcomes 

 Variable B Standard 
Error 

Beta t p 

 Constant  83.756 3.080  27.196 <.001 

Institutional  

 Distance education 
population 

−.272 .061 −.081 −4.472 <.001 

 Prior bachelor’s .333 .051 .116 6.550 <.001 

 Black −.130 .016 −.136 −8.004 <.001 

 Unemployment 1.255 .291 .064 4.316 <.001 

 Pell Grant −.024 .016 −.024 −1.456 .145 

 Nontitle IV 
assistance 

−.016 .011 −.022 −1.467 .142 

 Median income .0001 .000 .077 4.963 <.001 

 White .034 .014 .042 2.352 .019 

 Metro level D −2.783 1.126 −.036 −2.471 .014 

 Prior HS Diploma −.006 .016 −.006 −.370 .712 

 GED −.319 .049 −.100 −6.518 <.001 

 Female −.048 .011 −.072 −4.195 <.001 

 Satellite student % −.224 .084 −.039 −2.657 .008 

 Change in school 
size (year-over-
year) 

.002 .005 .008 .497 .619 

Programmatic 

 Program length -1.408 .060 −.513 −23.283 <.001 

 Bachelor’s 
credential 

18.622 1.973 .197 9.436 <.001 

 Program size −.038 .006 −.094 −6.089 <.001 

 DE delivery −8.227 2.082 −.067 −3.952 <.001 

 Law etc. −8.889 1.855 −.070 −4.791 <.001 

 Human Services 4.081 1.015 .062 4.020 <.001 
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Table 7 (continued). 

 Variable B Standard 
Error 

Beta t p 

Programmatic 

 Architecture & 
Construction 

3.932 .948 .064 4.149 <.001 

 Transfer from .124 .035 .057 3.546 <.001 

 IT −4.886 1.468 −.049 −3.329 <.001 

 Business −4.203 1.310 −.049 −3.209 .001 

 Associate 2.362 .932 .049 2.534 .011 

 Certificate 1.882 .852 .034 2.208 .027 

Note. R2 = 33.6 
 

According to the ANOVAa results, the null hypothesis was rejected confirming that the 

slope was not zero and all models were significant. Additionally, the collinearity statistics 

tolerance and VIF from the coefficients output demonstrated that no multicollinearity issues were 

present in the models. Finally, the Cook’s Distance result showed a minimum and maximum 

comfortably between zero and one, suggesting that no influential outliers were present. Finally, a 

normal probability-probability plot confirmed normality. 

The second research question sought to determine the institutional, community, student, 

and programmatic characteristics at vocational schools that explained a significant amount of 

variance in the program employment rates. In Tables 8 and 9 the analysis of variance, 

regression coefficients, and total amount of variance explained (R2) were reported.  The ordinary 

least squares (OLS) regression using a combination approach (Hair et al., 2014) with a school 

level block with stepwise entry and a program level block with stepwise entry produced a 

model that was statistically significant. The ANOVA (f = 28.17, df = 21, p < .001) shows the 

overall fit of the model. The model explained 14.6% of the variance in completion outcomes. A 
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total of 21 variables entered into the model; nine variables were institutional and 12 were 

programmatic. The variable that explained the most variance was the graduation rate (β = 

0.282). The variable that explained the next largest amount was program length (β = 0.097).  

Y = 58.67 − 0.041(Black) + 0.17(change in school size) − 0.184(45 and older) − 

0.142(GED) + 0.065(metro level A) + 0.038(urbanized cluster) + 0.271(graduation rate) − 

10.773(Law, Public Safety, Corrections, & Safety) − 5.748(Arts, A/V Tech, & Communications) 

– 6.464(Information Technology) – 5.395(Business Management & Administration) + 

0.256(program length) – 5.535(bachelor’s credential) – 2.345(certificate credential) + 

2.506(nongraduates employed in field) – 5.188(satellite location deliver) – 0.134(further 

education) 

Similar to the previous regression results, several groupings had multiple variables 

impacting the employment rate. The student profile characteristics that significantly impacted the 

dependent variable in a negative way was the percentage of Black students (β = −0.044), the 

percentage of students with a GED as their previous education level (β = −0.047), and percentage 

of students that were 45 or older (β = −0.048). Also, at the institutional level, the metro sizes of 

2,500 to 50,000 (β = 0.038) and above a million people (β = 0.065) both had positive influences 

on employment rates. Program design components had mixed results. The programs that were 

delivered at a satellite location (β = −0.041) negatively impacted student placement, while the 

program length (β = 0.97) led to a positive relationship with labor market outcomes. The 

credential level of the programs that demonstrated significance were both negative influences on 

employment, such as bachelor’s (β = −0.061) and certificate (β = −0.44). Finally, the program 

areas of Law, Public Safety, Corrections, and Safety (β = −0.088), Information Technology (β = 
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− 0.067), and Business Management and Administration (β = −0.065) contributed negatively to 

the employment rate. 

 

Table 8 

Labor Market Outcomes ANOVA Table 

Source of Variation SS df MS F p 

Regression 2144741.136 21 10225.768 28.170 <.001 

Residual 1253429.57 3453 362.997     

Total 1468170.71 3474      

 
 
Table 9 

Multiple Regression Analysis to Explain Labor Market Outcomes 

 Variable B Standard 
Error 

Beta t p 

 Constant 58.670 2.537  23.121 <.001 

Institutional 

 Black −.041 .016 −.044 −2.599 .009 

 Change in school 
size (yoy) 

.017 .005 .056 3.412 <.001 

 45 and older −.184 .064 −.048 −2.877 .004 

 GED −.142 .052 −.047 −2.740 .006 

 Female −.019 .011 −.030 −1.773 .076 

 Satellite student % −.164 .104 −.029 −1.578 .115 

 Metro level A 2.853 .739 .065 3.861 <.001 

 Urbanized cluster 2.761 1.181 .038 2.338 .019 

 Median income 4.033E−5 .000 .029 1.703 .089 

Programmatic 

 Graduation rate .271 .018 .282 15.190 <.001 

 Law etc. −10.773 1.978 −.088 −5.445 <.001 
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Table 9 (continued). 

 Variable B Standard 
Error 

Beta t p 

Programmatic 

 Grads unavailable 
for employment 

−.486 .139 −.056 −3.485 <.001 

 Arts etc. −5.748 1.567 −.061 −3.667 <.001 

 IT −6.464 1.573 −.067 −4.109 <.001 

 Business etc. −5.395 1.371 −.065 −3.935 <.001 

 Program length .256 .061 .097 4.238 <.001 

 Bachelor’s 
credential 

−5.535 1.835 −.061 −3.017 .003 

 Certificate −2.345 .905 −.44 −2.591 .010 

 Nongrad employed 
in field 

2.506 .992 .040 2.526 .012 

 Satellite delivery −5.188 2.326 −.041 −2.231 .026 

 Further education −.134 .068 −.032 −1.985 .047 

Note. R2 = 14.6 

 
Chapter Summary 

 This chapter explored the descriptive statistics of the data used, the execution of the two 

multiple regression analyses performed, and the results of those analyses. There were several 

institutional characteristics identified as statistically significant in explaining both positive and 

negative variance in rates associated with completion and labor market outcomes. Additionally, 

there were similar discoveries at the programmatic level with characteristics impacting the same 

student achievement outcomes. Armed with significant predictors, the next chapter will cover 

recommendations for these results to inform changes in practice and policy going forward to 

improve the chances for student success. 
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CHAPTER 5: FINDINGS 

 This chapter explores findings that resulted from the study and what was learned in 

relation to the two research questions. In addition, the chapter covers major predictors learned in 

the study, as well as includes discussion around the findings as compared to previous studies and 

literature. Implications for both practical and policy considerations based on the findings are also 

explored. Finally, the chapter concludes with an explanation of the study’s limitations followed 

by recommendations for future research.   

Summary of Findings 

 The first research question asked what institutional, community, student, and 

programmatic characteristics at vocational schools explained a significant amount of variance in 

program graduation rates. The results of the Graduation Regression demonstrated contributors 

from each of the areas helped explain the variance in graduation rates. At the institutional level, 

the percentage of the student population taking courses via distance education, as well as the 

percentage of the student population taking courses at separate facilities were both statistically 

significant and had a negative relationship with student completion. When considering 

community attributes, the analysis showed a positive relationship where higher unemployment 

rates led to increased student graduation. Interestingly, although statistically significant, the 

median income had basically no impact explaining variance either up or down. Alternately, 

schools located in a metro-size area with less than 100,000 people had significant variance that 

impacted graduation rates negatively. Related to student characteristics, both the percentage of 

female students and the percentage of students entering their program with a GED as their level 

of previous education had a statistically significant negative impact on student completion.  
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 From a programmatic perspective, there were several characteristics that proved to be 

significant in explaining variance for the graduation rate. The program characteristic that had a 

high frequency of contributors was the program area. Some of the areas explained positive 

variance, and others were negative. The program areas with positive variance included those in 

the Advance CTE (2021a) clusters of Human Services and Architecture and Construction. 

Unfortunately, there were more program areas that impacted completion negatively. These 

included Law, Public Safety, Corrections, and Safety; Information Technology; and Business 

Management and Administration. Second to program areas were the levels of credential offered 

in a program. The bachelor’s degree, associate degree, and certificate credentials all had a 

positive variance as it related to graduation rates. How the program was delivered also provided 

significant results. The length of program and the delivery of a program via distance education 

both led to lower graduation rates. And, although the program size had a small negative variance, 

program size was positive for completion if students transferred in from other programs offered 

at the same institution.  

 The second research question asked what institutional, community, student, and 

programmatic characteristics at vocational schools explained a significant amount of variance in 

the program employment rate. There were fewer contributors identified in the Employment 

Regression along with less of the variance explained overall; however, there were still material 

takeaways learned from the analysis. Consistent with the Graduation Regression, the student 

population taking classes via distance education had a negative impact on employment rates. 

Although it had very little contribution, the change in school size year-over-year had a positive 

relationship with employment. As it related to community characteristics, the metro-area size 

played the biggest role. Both communities with over a million people and with a population 
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between 2,500 and 50,000 people were statistically significant and affected placement rates 

positively. 

 The student profile attributes also had significant contributors for explaining the variance 

in the dependent variable as well. The analysis showed a negative relationship with percentage of 

Black students, as well as the percentage of students with a GED as their entering education 

level. Graduate statuses that were meaningful in a negative way were graduates that were 

unavailable for employment due to extenuating circumstances and graduates that continued their 

education after completion of the program. Conversely, a student status that had a positive 

relationship with employment rates was nongraduate students that found employment in the field 

of study. The most meaningful and present characteristics impacting the employment rate 

appeared to be at the programmatic level. More specifically, program areas collectively had a 

major impact on labor market outcomes. Law, Public Safety, Corrections, and Safety; Arts, A/V 

Technology and Communications; Information Technology; and Business Management and 

Administration all explained relatively large negative variance to the employment rate dependent 

variable. All other program areas were not statistically significant.  

 Other programmatic characteristics included choices in delivery of the program and the 

credential levels. For example, programs with bachelor’s degree and certificate credentials upon 

completion both explained sizeable negative variance in the employment rate. Having more than 

half of the program offered at a satellite location also showed significant and meaningful erosion 

of the employment rates as well. Although program length had a negative relationship with 

completion, the Employment Regression demonstrated a significant and small positive 

relationship with labor market outcomes. Finally, the program’s graduation rate had a positive 

relationship with the employment rate.  
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Major Predictors 

 The major predictors for student completion were:  

• Program length (β = −0.513) 

• Bachelor’s credential (β = 0.197) 

• Black (β= −0.136) 

• Bachelor’s entering education level (β = 0.116) 

• GED (β = −0.1) 

• Program size (β = −0.094) 

The major predictors for labor market outcomes were: 

• Graduation rate (β = 0.282) 

• Program length (β = 0.097) 

• Law, Public Safety, Corrections, and Safety (β = −0.088) 

• Information Technology (β = −0.067) 

• Business Management & Administration (β = −0.065) 

• Metro level A (β = −0.065) 

• Arts, A/V Technology, & Communications (β = −0.061) 

Interestingly, the program length variable appeared to be in conflict with itself. On one hand, 

increasing program length decreased graduation rates. However, on the other hand, decreased 

program length resulted in a decreased the employment rate. Clearly finding a balance to achieve 

success in both areas is important. The graduation rate as an input for the employment rate was a 

surprising positive major predictor. Conventional knowledge would suggest that a higher 

graduation rate equals more graduates to employ. More graduates to employ could mean lower 

employment rates depending on job saturation and/or institutional services and capacities in this 
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area. However, the regression results showed that stronger graduation rates actually led to 

stronger employment rates. There is likely a quality component there that cannot be explained by 

this study alone. Finally, the labor market outcomes primary predictors appeared to be program 

areas that stood out as performing poorly as compared to the other Advance CTE clusters that 

also entered the model. That is certainly useful information for prospective students looking to 

train for a vocational program with high possibilities for employment upon graduation.  

Discussion of Findings 

 As previously noted, the original premise for this study was based on a study completed 

by Dr. Morgan Lewis with The Ohio State University Center on Education and Training for 

Employment. That study analyzed outcomes at ACCSC schools from 1990 through 1992 and 

was published in August 1993. The focus of Dr. Lewis’ initial study focused on graduation rate, 

withdrawal rate, and training-related placement rate outcomes as the dependent variables (Lewis, 

1993). According to Lewis (1993), the independent variables included, “total enrollment, type of 

campus (main or branch), accreditation (single or dual), availability of separate facilities, 

percentage of students receiving financial aid, average program length, and faculty turnover” (p. 

1). A summary of his findings included: 

• Smaller schools had better graduation rates than large schools. 

• Main campuses had higher performance with graduation than branch campuses. 

• Schools with dual accreditation had higher graduation rates than schools with only 

ACCSC-accreditation. 

• Schools with access to separate facilities had higher graduation rates than those that 

did not. 

• Higher percentages of Pell Grants experienced a decrease in graduation rates. 
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• The longer a program was, the lower the graduation rate was likely to be. 

• High levels of part-time faculty turnover led to lower graduation rates. 

• Programs offered at the “main” campus had higher training-related placement rates. 

• Programs with dual accreditation also showed higher training-related placement rates. 

Comparatively, there were some similarities and many differences in both the inputs and 

outputs between Dr. Lewis’ study and this one. First, the similarities included dependent 

variables focused on outcomes related to graduation and employment. Further, school size, 

program length, Pell Grant percentages, and separate facilities were independent variables 

considered in both studies. Although school size was studied in both, only Dr. Lewis found 

statistical significance with that variable related to graduation rate. Although not a part of Dr. 

Lewis’ study, but tangentially related, program size in this study was significant and negatively 

impacted graduation rates. Also, unique to this study, the change in school size year-over-year 

proved to be of significance with a small positive contribution to employment rates. Pell Grants 

were analyzed in both studies; however, in this most recent version it was not a statistically 

significant factor. The original study found significance in dual accreditation for both graduation 

and placement; however, that was not a datapoint available for this study to analyze. Similarly, 

as part of removing identifiers of schools, there was no distinction between main and branch 

campuses; however, Dr. Lewis’ analysis found significance between main branches and positive 

movement in graduate placement. Part-time faculty turnover was also significant in the original 

study but was not available for analysis in the data used for this study. Finally, withdrawal rates 

were not used as a dependent variable in this study. 

Interestingly, access to separate facilities in the initial study had a positive impact on 

placement rates, whereas, in this study there was a significant negative association between 
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satellite locations and both graduation and employment rates. Another major difference worth 

noting was that distance education, program areas, credential levels, metro-size, student age, 

entering education level other than ATB, and student/graduate independent variables were not 

considered (and perhaps not available) for the original study. Furthermore, distance education in 

particular was not a consideration in the early 1990s in general. It is far more prevalent in 

postsecondary education today than ever before. 

Beyond Dr. Lewis’ study, there were additional similarities and differences between the 

results of these analyses and their representation in the literature. For instance, previous relevant 

studies found a negative relationship between school size and completion/graduation rates 

(Calcagno et al., 2008; Chen, 2021; Jacoby, 2006; Lewis & Harrington, 1993). In this case, the 

school size was not statistically significant in either student achievement outcome. By drilling 

down a little deeper, the study showed a significant relationship with program size (negative) for 

the graduation rate and change of school size (positive) with the employment rate. Previous 

literature previously does not address either. Other than Lewis’ (1993) study, the literature was 

also quiet on the impact of having separate facilities, or satellite locations, on graduation and 

employment rates. As such, this study adds an entry that demonstrates the percentage of a 

student population taking courses at a satellite location has a negative impact on completion, 

while programs delivered at satellite locations also have a statistically significant, negative 

relationship with graduate placement. 

Metro-area size was also a school characteristic addressed both in the literature and in 

this study. Jacoby (2006) thought that urbanization could complicate graduation since there 

would likely be more options for students to pursue. Dunn and Kallenberg (2016) shared 

research that demonstrated population densities negative impact on employment. The analysis 
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for this study found that school locations can negatively impact student completion if students 

are in areas of less than 100,000 people. Additionally, the metro-size positively impacted 

graduate placement outcomes in areas with a population of between 2,500 to 50,000, as well as 

areas of one million or more people. Jacoby (2006) and Dunn and Kallenberg (2016) also 

addressed unemployment rates. Jacoby expected that higher unemployment rates would lead to 

higher school attendance and indirectly to higher graduation rates. Although this study did not 

address attendance, the Graduation Regression supported Jacoby’s expectation given that the 

unemployment rate improved graduation rates. Dunn and Kallenberg on the other hand, noted 

research showing a negative relationship between unemployment rates and labor market 

outcomes. Although the relationship between unemployment and graduation rates was explored 

in this study, the results were not significant. 

In addition to unemployment and metro-size, Dunn and Kallenberg (2016) generally 

addressed higher student income and educational success. Otherwise, the literature was silent on 

how median income impacts student achievement outcomes. Median income was not significant 

as it related to employment rates; however, the Graduation Regression produced a significant 

relationship between median income and graduation rates.  

In regard to student-related characteristics, the literature contained the most data on 

race/ethnicity. Essentially, there was consensus stating there was a negative relationship between 

minority populations and graduation rates (Calcagno et al., 2008; Jacoby, 2006; Kaczmar, 2018; 

Toutkoushian & Smart, 2001). By disaggregating the different races, this study reported 

significant relationships between percentage of Black students and graduation rates (negative), 

percentage of White students and graduation rates (positive), and percentage of Black students 

and employment rates (negative). The other minority races/ethnicities did not result in significant 
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results with the student achievement outcomes. Stephens et al. (2015) found that broadly males 

across many countries and of all education levels had higher employment rates than females 

under the same conditions. Although the employment rate results for percentage of female 

student were not significant, the Graduate Regression showed a statistically significant negative 

relationship with woman and completion rates. Chen (2012), Dunn and Kallenberg (2016), and 

Lewis and Harrington (1993) all reported a negative relationship between socioeconomic status 

(Pell Grant recipients) and graduation rates. However, the results from both regressions in this 

study did not provide anything statistically significant. Student age and prior education level at 

vocational schools were essentially left out of the literature as well. The results of this study add 

the discovery that, at least in this case, the percentage of students with a GED as their education 

level entering into the postsecondary vocational program led to negative relationships with both 

graduation and employment rates. Additionally, the percentage of students 45 years of age or 

older negatively impacted employment rates as well.  

The literature was quiet in the relationships between programmatic characteristics and 

student achievement outcomes as well. Prior research does not address the impact of credentials; 

however, this study found that both bachelor’s degrees and certificates had a positive impact on 

graduation rates, but influenced employment rates negatively. Lewis & Harrington (1993), 

Makela (2018), and McComis (2016) all noted strong negative relationships between program 

lengths and graduation rates. This study found the same. However, the literature does not cover 

program length and labor market outcomes. The Employment Regression resulted in a 

significant, positive relationship between a program’s length and that program’s graduation rate. 

Sewel’s (2016) quantitative study looking at distance education in CTE programs at community 

colleges showed higher failure and dropout rates for courses taught via distance education as 
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compared to residential and hybrid counterparts. This study is in complete alignment with those 

results. Both the percentage of students at the school taking courses via distance education and 

the programs delivered through a distance education modality had significant levels of negative 

impact on graduation rates. There was not a significant result as it related to employment. 

Implications for Practice and Policy 

Implications for Practice 

1. Institutional suggestions:  

a. Provide targeted attention and care where it may be needed most. Schools 

may want to consider investing in support services to help address any unique 

challenges or inequities that may exist. Based on the study results, students 

entering a postsecondary vocation program with a GED as their highest 

education level are less likely to graduate and get employed when compared 

to their peers. The same is the case for Black students. Finally, there may be 

additional need for support in the employment services for those students that 

are 45 and older. 

b. Start or redesign programs to the characteristics statistically demonstrated to 

perform the best. Design programs to keep the length as short as possible, 

avoid 100% distance education where possible, and focusing on CTE clusters 

Human Services and Architecture & construction (while avoiding Arts, A/V, 

and Communication, Business Management and Administration, Information 

Technology, Law, Public Safety, Corrections, and Safety). If the school must 

utilize a satellite location, ensure the services, instructors, and equipment 

support the relationships and outcomes minimally equal to that of the main 
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campus (if not a greater emphasis where warranted). Particularly in cases 

where the institution exhibits community and/or student profile characteristics 

led to lower student achievement, maximizing decisions where the schools do 

have a choice is vital.   

2. Student suggestions: making the right choices. Students may want to consider 

choosing schools and programs carefully. We have learned from this study that not all 

school and program characteristics are ideal in driving student success. For instance, 

if employment in the field is most important to a student, they may want to only 

consider programs that are delivered at the main campus and/or at a school in a 

desirable metro-size (if given the choice). Similarly, if completion is a concern and 

may not be easy under ideal circumstances, the student should consider attending a 

shorter program, avoiding programs delivered by 100% distance education, and/or 

choosing program areas with higher relationships with completion outcomes. 

3. Regulator suggestions: keeping the focus on quality. Times are changing, and there 

are no signs of slowing down. In the early 1990s, Dr. Lewis noted institutions that 

utilized at least one satellite location had higher completion rates. However, the 

snapshot from 2018 is significantly different. The satellite locations now lead to 

lower graduation and employment rates. In addition, distance education has expanded 

a school’s reach well beyond the physical locations that exist within the institutional 

footprint. Based on the results of this study, 100% distance education had even more 

of a negative impact on graduation rates than the satellite location did. Even more 

schools and programs were forced to transition to online out of necessity. Vocational 

programs should be designed for the clear outcome of graduation and employment in 
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the field. If the decisions around how and where programs are delivered impact 

students’ ability to meet the desired outcomes, those delivery systems may not be a 

good fit for that program, school, or student base. Additionally, many schools have 

been forced online or to limit services provided at separate facilities as a result of the 

pandemic. There is an even greater need to ensure responsible program design, 

assessments, and outcomes today more than ever. 

Implications for Policy 

1. Based on the results of this study, it is clear that the length of a program is vitally 

important, especially for graduation, but also for employment. Funding models and 

regulatory reviews should take this into consideration. Title IV and other funding 

sources should consider revising policies to encourage right-sizing vocational 

program lengths specifically to the needs of that program and the employment market 

supporting it. Regulators already ask the questions around demonstrating how the 

suggested length of the program is appropriate; however, until the funding models no 

longer require clock hour minimums for student eligibility, the programs that 

could/should be shorter will remain inflated. However, if the day does come when 

adjustments are made to funding eligibility, regulators should be ready to ask tougher 

questions around program lengths and their appropriateness for student success.  

2. There should be policy considerations around the “fit” for 100% distance education 

delivery for many vocational programs. It extends access; however, based on the 

results of this study, the student outcomes (particularly around graduation) clearly 

suffered. Regulators should consider creating stronger links between a school’s desire 
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to teach something via 100% distance education and how the school is equipped to 

ensure those decisions will not lead to less desirable student graduation rates.  

3. Regulatory bodies should also consider policy additions around equity in student 

outcomes. Based on this study’s results, there are different student circumstances that 

have a negative impact on graduation and employment rates. Those that collect and 

review student outcomes should consider requesting that data be disaggregated down 

to the program level. In addition, they should consider requiring an action plan from 

institutions to address any inequities that are identified through that process. Finally, 

there could be a follow up after a period of time to see if those actions resulted in any 

positive changes. 

Limitations 

There were three main limitations identified for this study. The first was the scarcity of 

literature related to postsecondary vocational schools in general, as well as institutional and 

programmatic characteristics and student success. There were a few studies out there related to 

community colleges that had some relevance; however, nothing directly related to this whole 

sector of education providers and learners. 

 Secondly, all schools and programs included in this study were regulated by the same 

accrediting agency, ACCSC. Although ACCSC provided a wealth of data making this study 

possible, the accrediting agency standards and expectations could also be a factor impacting 

student outcomes. It would be interesting to see if vocational schools and programs accredited by 

other agencies perform similarly, assuming the same type of data are available. 
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 Finally, ACCSC’s annual process was self-reported. There was likely human error 

incorporated in the submissions. The adjustments made for outliers should have minimized the 

impact here, but it is still worth noting as a limitation. 

Recommendations for Future Research 

Recommendation 1: Given that distance education was already resulting in lower student 

graduation in 2018, the Covid-19 pandemic likely further complicated the issue. It is even more 

imperative now to understand how to improve student achievement while learning remotely. 

There is an excellent opportunity to dig deeper into what specifically is leading to lower 

graduation rates related to distance education. What measures are there to assess student and 

faculty fit for programs delivered 100% online?  What programs, services, and practices have led 

to comparatively higher student completion in the distance education setting? Additionally, a 

future study could compare those points between pre- and post-pandemic time periods.  

Recommendation 2: The results of this study identified students coming in with a GED 

and Black students as having lower graduation and employment rates than their peers. There is 

clearly more work to do here. Although this study did not explore the how’s and why’s, there 

certainly should be research that carries this forward. We have a need to not only understand 

why this is the case, but also what can schools, regulators, students, employers, and others can do 

to help overcome these predictors. 

Recommendation 3: There is more understanding needed around the program areas of 

Law, Public Safety, Corrections, and Safety; Information Technology; Business Management 

and Administration; and Arts, A/V Technology and Communications. This study identified their 

negative relationships with completion and labor market outcomes; however, it is unclear why. 
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There is room for research to carry this concept forward and explore why those program areas 

performed poorly compared to the other CTE clusters.  

Recommendation 4: The results of this study provided additional clarity around the IPO 

Model for Postsecondary Vocational Schools (see Figure 9). More specifically, the study 

demonstrated there are two separate IPO theories for these schools: one specific to completion 

outcomes and the second for labor market outcomes. There are represented in Figures 10 and 11. 

 

IPO Model for Completion Outcomes at Postsecondary Vocational Schoo 

  

Completion Outcomes
● Economic Forces  ● Political Forces  ● Cultural Forces 

Jus

Vocational/Technical School
● Mission & Leadership ● Organizational Structure ● Resources  ● Community/Employer Relationships 

Inputs Processes Outputs

•Student 
•% Race/Ethnicity 
•% Age 
•% Gender 
•% Previous Ed 
•% Distance Ed 
•% Satellite 

•Community 
•Metro Size 
•Median Income 
•Unemployment 
Rate

•Program Characteristics 
•Program Area 
•Program Length 
•Credential 
•Delivery (Distance Ed) 
•Program Size 

•Student Status 
•Transfers In 

•Graduation Rates

1 
Enroll Students

2 
Deliver Education & Services

3 
React to Student Needs

4 
React to Employer/Market Needs

Figure 10 

IPO Model for Completion Outcomes at Postsecondary Vocational Schools 
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More research is needed for improving student achievement outcomes at postsecondary 

vocational schools. The two models resulting from this study should serve as more accurate 

theoretical frameworks for future research in these areas. 

Conclusion 

 Although this study provided a 2018 snapshot of what characteristics help explain 

variance in student completion and labor market outcomes, the work should not stop there. The 

intent is for students, schools, regulators, employers, and other stakeholder to be more informed 

Labor Market Outcomes
● Economic Forces  ● Political Forces  ● Cultural Forces 

Jus

Vocational/Technical School
● Mission & Leadership ● Organizational Structure ● Resources  ● Community/Employer Relationships 

Inputs Processes Outputs

•Student 
•% Race/Ethnicity 
•% Age 
•% Previous Ed 
•% Satellite 

•Institutional 
•Change in Size 

•Community 
•Metro Size 
•Median Income

•Program Characteristics 
•Program Area 
•Program Length 
•Credential 
•Satellite 
•Graduation Rate 

•Student Status 
•Non-Grad Employed 

•Graduate Status 
•Further Education 
•Grads Unavailable for 
Employment

•Employment Rates

1 
Enroll Students

2 
Deliver Education & Services

3 
React to Student Needs

4 
React to Employer/Market Needs

Figure 11 

IPO Model for Labor Market Outcomes at Postsecondary Vocational Schools 
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on how to make data-driven decisions along these lines. The study found a number of variables 

that negatively impacted student achievement that could be avoided, adjusted, or improved. 

There are some variables that are simply of circumstance, but knowing the relationship can help 

prepare interventions, resources, or decisions to support the desired success. Finally, there were 

several variables that showed a strong relationship with success that can be expanded upon and 

replicated. 
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Multicollinearity Exercise 

At the institutional level, and considering the program graduation and employment rates 

as the dependent variable, the students enrolled July 1, 2017 plus the additional enrollments 

made up the total enrollments variable. Additionally, the total enrollments June 30, 2018 

minus students enrolled July 1, 2017 equaled the change in enrollment (year-over-year). 

Given that the students enrolled July 1, 2017 was the most dated student population variable, 

and the important features of that variable were otherwise incorporated in other variables, this 

variable was removed from the study. The best representation of school size with the strongest 

correlation to the dependent variable was total enrollments. Finally, the only other independent 

variable in this grouping without a correlation conflict and that also happened to have a high 

correlation with the graduation rate relative to the other variables was the change in enrollment 

(year-over-year). Graduated and withdrew both had multicollinearity issues as well and were 

removed. 
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Table A1 

School Size with Graduation Rate 

 

  

Variables Graduation 

rate 

Students 

enrolled 

July 1, 

2017 

Additional 

enrollments 

Total 

enrollments 

Graduated Withdrew Total 

enrollments 

June 30, 

2018 

Change in 

enrollment 

(year-

over-year) 

Graduation rate 

(program) 

1 

       

Students enrolled July 1, 

2017 

−0.115 1 

      

Additional enrollments −0.088 0.899 1 

     

Total enrollments −0.103 0.97 0.978 1 

    

Graduated 0.042 0.831 0.899 0.89 1 

   

Withdrew −0.235 0.802 0.846 0.847 0.587 1 

  

Total enrollments June 

30, 2018 

−0.09 0.962 0.895 0.95 0.812 0.727 1 

 

Change in enrollment 

(year-over-year) 

0.112 −0.348 −0.209 −0.28 −0.245 −0.429 −0.078 1 
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Table A2 

School Size with Employment Rate 

 

 

 

Variables Employment 

Rate 

Students 

Enrolled 

July 1, 

2017 

Additional 

Enrollments 

Total 

Enrollments 

Graduated Withdrew Total 

Enrollments 

June 30, 

2018 

Annual 

Change in 

Enrollment 

Employment Rate 

(Program) 

1 

       

Students Enrolled July 

1, 2017 

0.007 1 

      

Additional 

Enrollments 

−0.012 0.899 1 

     

Total Enrollments −0.003 0.97 0.978 1 

    

Graduated 0.048 0.831 0.899 0.89 1 

   

Withdrew −0.107 0.802 0.846 0.847 0.587 1 

  

Total Enrollments 

June 30, 2018 

0.034 0.962 0.895 0.95 0.812 0.727 1 

 

Change in Enrollment 

(year-over-year) 

0.091 −0.348 −0.209 −0.28 −0.245 −0.429 −0.078 1 
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In addition to school size, there were multicollinearity considerations raised with 

institutional funding variables during the correlation review process. For both dependent 

variables, the Pell Grant independent variable had the highest level of correlation and was 

retained. As demonstrated in Tables A3 and A4, the Title IV financial assistance and Title IV 

loans variables both had higher than acceptable (> 70%) correlation with the Pell Grant (as well 

as with each other) and were removed from consideration. Although not as strongly correlated 

with the dependent variables, the Non-Title IV financial assistance variable passed the 

collinearity tests and was retained for both models. 

 

Table A3 

Institutional Funding with Graduation Rate 

Variables Graduation 
rate 

Title IV 
financial 

assistance 

Title IV Pell 
Grant 

Title IV 
loans 

Non-Title IV 
financial 

assistance 

Graduation rate 1 
    

Title IV financial 
assistance 

−0.116 1 
   

Title IV Pell Grant −0.182 0.848 1 
  

Title IV loans −0.164 0.892 0.787 1 
 

Non-Title IV 
financial 
assistance 

−0.105 0.049 0.025 0.097 1 
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Table A4 

Institutional Funding with Employment Rate 

Variables Employment 
rate 

Title IV 
financial 
assistance 

Title IV Pell 
Grant 

Title IV 
loans 

Non-Title IV 
financial 
assistance 

Employment rate 1 
    

Title IV financial 
assistance 

−0.028 1 
   

Title IV Pell Grant −0.088 0.848 1 
  

Title IV loans −0.027 0.892 0.787 1 
 

Non-Title IV 
financial 
assistance 

−0.015 0.049 0.025 0.097 1 

 

 As related to student age, the age under 25 variable was too highly correlated with both 

the age 25 to 34 and age 35 to 44 variables shown in Table A5. As a result, the age under 25 

variable was removed, leaving age 25 to 34, age 35 to 44, and age 45 older left for the study 

removing any multicollinearity concerns. 

 

Table A5 

Age-Related Variables 

 

Variables Graduation 
Rate 

Age under 
25 

Age 25 to 
34 

Age 35 to 
44 

Age 45 older 

Graduation rate 1 
    

Age under 25 0.063 1 
   

Age 25 to 34 −0.056 −0.819 1 
  

Age 35 to 44 −0.063 −0.796 0.399 1 
 

Age 45 older −0.01 −0.6 0.164 −0.131 1 
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The final adjustment at the institutional level was to remove the male variable due to 

multicollinearity, leaving the female variable to remain in the study. 

When considering programmatic characteristics for both dependent variables, the 

grouping regarding student statuses and outcomes contained the only correlations that pierced 

acceptable levels. Tables A6 and A7 show there were multicollinearity concerns between a 

number of variables. As a result, I found that by removing number started; transfer to; 

available for graduation; withdrawn terminated; graduates; graduates available; and 

graduates employed, the remaining variable met collinearity requirements while keeping a 

desirable balance of independent variables in this area. The remaining related variables for the 

study were transfer from; total starts; unavailable for graduation; and further education; 

graduates unavailable for employment; graduates unrelated occupation; graduates 

unemployed; graduates unknown; and nongraduates related. 
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Table A6 

Student Status with Graduation Rate 

Variables Graduation 
rate 

Number 
started 

Transfer 
to 

Transfer 
from 

Total 
starts 

Unavailable 
for grad 

Available 
for grad 

Withdrawn/ 
terminated 

Graduates 

Graduation rate 1 
        

Number started −0.54 1 
       

Transfer to −0.06 0.436 1 
      

Transfer from 0.15 0.292 0.749 1 
     

Total starts −0.041 0.991 0.382 0.332 1 
    

Unavailable for grad −0.054 0.238 0.032 0.015 0.24 1 
   

Available for grad −0.04 0.991 0.383 0.333 1 0.223 1 
  

Withdrawn/terminated −0.327 0.860 0.374 0.264 0.855 0.225 0.854 1 
 

Graduates 0.136 0.934 0.336 0.329 0.951 0.192 0.951 0.652 1 
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Table A7 

Graduate Status with Employment Rate 

Variables Employment rate Further 
education 

Graduates 
unavailable 

Graduates 
available 

Graduates 
employed 

Nongraduates 
related 

Employment rate 1 
     

Further education −0.028 1 
    

Graduates 
unavailable 

−0.031 0.138 1 
   

Graduates available 0.034 0.283 0.275 1 
  

Graduates employed 0.112 0.272 0.252 0.986 1 
 

Nongraduates related 0.047 0.059 0.003 0.114 0.129 1 

 

 

 

 

 

 

 


