
ABSTRACT 
 
DOLFI, JACQUELINE JORDAN. Defining and Improving High-Quality Postsecondary Career 
and Technical Education. (Under the direction of Dr. James Bartlett). 
 

The purpose of this three-part dissertation is to contribute to the improvement of the field 

of postsecondary CTE by (1) investigating how the literature defines “high-quality CTE” through 

an integrative review of the literature, (2) exploring the viewpoints postsecondary CTE educators 

have toward the term “high-quality CTE” program elements using Q Methodology, and (3) from 

those findings, establish a comprehensive faculty-centered research around high-quality CTE and 

the research methods to answer questions to improve high-quality postsecondary CTE. Findings 

from this dissertation as a whole will be of significance to researchers in the field as well as 

practitioners who aim to improve or maintain high-quality CTE programming at the 

postsecondary level.  
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CHAPTER 1: PROLOGUE 
 

Introduction 
 

The United States continues to face a substantial middle-skills gap (D’Amico et al., 2019; 

Decker, 2019; Imperatore & Hyslop, 2017, Woods et al., 2018). Middle-skills jobs are defined as 

those that require more than a high school diploma, but do not require a bachelor’s degree 

(Cantor, 2018). The skills gap is defined as a substantial discrepancy between industry demand 

and workforce supply, in which the skills needed by industry are not present in the currently 

available workforce (D’Amico et al., 2019; Imperatore & Hyslop, 2017; Lowry & Thomas-

Anderson, 2017). The discrepancy in the supply and demand of the workforce threatens not only 

individuals in need of “good jobs” but presents disruptions to US industries that impact the US 

economy nationally and globally (Behie & Henwood, 2018).  

The Georgetown Center on Education and the Workforce (CEW) predicts 9.3 million job 

openings for middle-skill jobs which require more than high school but less than a bachelor’s 

degree between 2017-2027 in America (Carnevale, Strohl, & Ridley, 2017). Despite a century of 

leading the world in educational attainment and wealth, the US is now facing a growing “skills 

gap” and has fallen to 13th in college degree attainment (Symonds, Schwartz, & Ferguson, 

2011). This means a growing number of Americans will not have the tools they need to earn a 

middle-class wage (Symonds, Schwartz, & Ferguson, 2011). 

Postsecondary Career and Technical Education (CTE) programs are poised to address the 

skills gap (D’Amico et al., 2019; Jacoby, 2017; Lowry & Thomas-Anderson, 2017). Career and 

technical education programs, such as manufacturing, architecture and construction, information 

technology, and health sciences, at community colleges provide affordable, industry-recognized 

credentials to those with a high-school diploma or GED (D’Amico et al., 2019). However, the 
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“CTE stigma” has perpetuated the notion that CTE programs that deliver vocational education 

training are less intellectual or rigorous than liberal arts education (Gauthier, 2020a; Stone, 

2014), and “for other people’s children” (Stone, 2014, p. 17). This stigma is a barrier to 

enrollment (Stone, 2014) and completion (Gauthier, 2020a), which in turn contributes to the 

skills gap (Stone, 2014). 

Gauthier (2020a) asserts that discrepancies in the administration of postsecondary 

programs contribute to the on-going stigma faced by the field. Gauthier (2020a) writes, “a 

framework to include high quality curricula and integration which fosters college and career 

readiness coupled with a campaign to educate the public about the benefits of high-quality career 

and technical education could help to reduce CTE stigma over time” (p. 881). According to the 

National Association of State Directors of Career Technical Education Consortium 

(NASDCTEc) (2013), while 46 states have state-approved secondary CTE standards, only 13 

states have adopted postsecondary CTE standards. This means that for the most part, 

postsecondary CTE programs cannot rely on established state-approved frameworks with 

standards to guide their programs with the same consistency as secondary programs.  

At the postsecondary level, program standards are most often developed by the individual 

program faculty, with involvement from college leaders and industry representatives 

(NASDCTEc), 2013). Further, approval authority of CTE program standards at the 

postsecondary level varies considerably state to state, including community college presidents, 

individual institutions of higher education, State Boards of Regents, State Boards of Education 

and higher education state agencies (NASDCTEc, 2013). Additionally, Perkins legislation (2006, 

2018) requires substantive reporting of student success measures. However, it “explicitly 

prohibits the federal government from requiring – or certifying – any specific set of state CTE or 
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academic standards” (NASDCTEc, 2013, p. 12). This allows the possibility of state to state or 

even college to college inconsistencies - or gaps - in the level of CTE graduates’ knowledge and 

skill. 

In recent years, multiple national organizations have published white papers, playbooks, 

frameworks, and guides for stakeholders in CTE related to program improvement. For example, 

the Aspen Institute College Excellence program provides a framework to improve student 

success from the perspectives of learning, completion, transfer, and labor market outcomes 

(College Excellence Program, The Aspen Institute, 2017).  Similarly, in 2017-2019, leading 

national CTE organizations such as the Association for Career and Technical Education, 

AdvanceCTE, ExcelinEd, and the Aspen College Excellence Program published handbooks 

offering guidance to policymakers, leaders, and educators on assessing and identifying “quality” 

in CTE programs [see Appendices A-D]. The push to ensure quality CTE programs comes on the 

heels of unprecedented enrollment spikes from the Great Recession, which are again being 

forecast as the nation reels from skyrocketing unemployment in the wake of Covid-19 (Advance 

CTE, 2020, June). 

Description of Research 

 This dissertation consists of three articles. The articles include an integrated review of 

literature, a Q-methodology study, and a research agenda for high-quality postsecondary CTE. 

Article 1: What Is “High-Quality Postsecondary CTE”?: An Integrative Review of 

Definitions and Applications of the Term “High-Quality” to Postsecondary Career and 

Technical Education Programs 

This study examined and synthesized the definition and application of the term “high-

quality” to postsecondary career and technical education (CTE) in scholarly literature and 



 4 

national CTE and community college organization white papers published 2016-2021. The study 

identifies the program inputs, processes, and outcomes associated with the application of this 

descriptor. This study generated new knowledge on the body of literature on high-quality 

postsecondary CTE. The findings from the integrative literature review shed light on both the 

inclusions and exclusions of contemporary literature and can serve as a foundational base for 

future research.  

Article 2: Educator Viewpoints Toward High-Quality Postsecondary Career and Technical 

Education: A Q Methodological Study 

The second research article implemented a Q-methodology design to study the 

perceptions held by postsecondary CTE educators on the program inputs or processes most 

necessary or most unnecessary for a program to achieve “high-quality” status. The participants 

(P-set) for this study were provided the definition and application of the term “high-quality” that 

is established by the integrative literature review. The Q-sort concourse was developed from the 

92 criteria included in ACTE’s 2018 High-Quality CTE Self-Assessment Tool. A process of 

review and analysis reduced the number of statements to 54 representative statements for 

inclusion as the Q-set. The findings from this study contribute to understanding of postsecondary 

CTE educators’ perceptions of high-quality CTE. The findings from this study are significant to 

the field as they can be used by educational leaders and policy makers to support and emphasize 

elements that are consistently ranked less important across all factor groups.  

Article 3: Principles to Support Faculty-Centered Research to Improve High-Quality CTE: 

A Brief on Views from the Field and Scholarship 

The third article for this dissertation applied the findings from the first two articles in 

order to propose a research agenda for high-quality postsecondary CTE. The article proposed and 



 5 

framed research topics and appropriate methods to provide data-based evidence on processes that 

yield positive student success as defined by completion, transfer, and labor market outcomes. 

Statement of the Problem 

To address the skills gap, the field of CTE will need to produce more graduates of high-

quality programs that are aligned with industry needs (D’Amico et. al, 2019). Lambeth et al. 

(2009) stated the field of CTE does not have an established, comprehensive research agenda and 

presented a research agenda for the field.  Ten years later, Gordon, Xing, and Shaw (2019) 

proposed to update this agenda. However, neither of these research agendas provided a clear 

focus on postsecondary CTE. A detailed article on future research needs and best-practice 

research methods would serve the field by identifying what has already been researched, what is 

most in need of research, and providing an outline of how this research can meet the needs of 

practitioners in the field who are striving to produce outcomes in sync with meeting the skills 

gap. Without an updated research agenda, research in the field will be fragmented and not serve 

the improvement of the field. Fragmented research in the field is difficult to apply to widespread 

programming and makes it harder to make meaning of the findings. If a common definition of 

high-quality CTE is not determined, the research field will not be able to have valid research 

around the topic. If the faculty perspective is not understood, it will be much harder to get faculty 

buy-in for program improvements and initiatives. 

Purpose of the Dissertation 

 The purpose of this three-part dissertation is to contribute to the improvement of the field 

of postsecondary CTE by (1) investigating how the literature defines “high-quality CTE”, (2) 

exploring the viewpoints postsecondary CTE educators have toward the term “high-quality 

CTE” program elements, and (3) from those findings, establish a comprehensive faculty-centered 



 6 

research around high-quality CTE and the research methods to answer questions to improve 

high-quality postsecondary CTE. This purpose embeds the assumption that research informs best 

practice, and that best practices can be widely applied. The intention of the research is to focus 

on the program inputs that are most likely to be associated with “high-quality” programs that 

achieve the best student success outcomes in terms of learning, completion, equity and access, 

and labor market outcomes.  

Article 1 

To begin, an initial study in the form of an integrative review of literature was performed 

to investigate and establish the definition and practical application of the term “high-quality” to 

postsecondary CTE programs. Definitions and applications put forward by national CTE 

organizations via white papers and scholars’ definitions and applications appearing in 

contemporary peer-reviewed published literature were reviewed, analyzed, and synthesized.  

Article 2 

Simultaneously, a Q-methodological study was performed to investigate postsecondary 

CTE practitioner perceptions of “high-quality” CTE. The concourse for this Q-sort was built 

from ACTE’s 2018 High Quality CTE Framework Tool, which includes 12 categories of 92 high 

quality program elements. Seven distinct faculty viewpoints emerged from data analysis. 

Article 3 

Findings from Articles 1 and 2 were synthesized in order to develop a faculty-centered 

research proposal for future research in the field of postsecondary CTE. The purpose of the 

development of a faculty-centered research proposal is to improve the field through the study and 

dissemination of best practice program inputs that will lead to satisfactory outputs to meet the 

needs of the US workforce and economy. 
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Research Questions 

This dissertation includes two research articles and a proposed research agenda stemming 

from the findings of the first two articles. The following research questions guided the 

development of this dissertation: 

Article 1: Integrative Review 

1. How does the literature define high-quality postsecondary CTE? 

2. What are the inputs to high-quality postsecondary CTE? 

3. What are the processes in high-quality postsecondary CTE? 

4. What are the outputs of high-quality postsecondary CTE? 

Article 2: Q Methodology  

1. What are the viewpoints of postsecondary career and technical educators at community 

colleges toward high-quality CTE and why?  

Significance of Study 

 The findings from this study have implications for researchers and practitioners in higher 

education, both within and beyond the field of postsecondary career and technical education. The 

significance of this work is to establish and propose research for postsecondary CTE that will 

guide future research efforts grounded in high performing inputs and processes that yield 

exemplary student success outcomes. 

Article 1: Integrative Review 

 Findings from Article 1 inform the research proposal by (1) establishing high-quality 

inputs and processes as defined by both CTE scholars and national organizations; (2) establish 

the current landscape of research findings available on high-quality postsecondary CTE; and (3) 
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establish what research methods are currently being used in high-quality postsecondary CTE 

research. 

Article 2: Q-Methodology Study 

The findings from this study have implications for researchers and practitioners in higher 

education, both within and beyond the field of postsecondary career and technical education. 

Findings report the characteristics of the factor analysis including the number of individuals that 

loaded on each factor, the percent of variance explained by each factor, the eigen values, and the 

reliability.  Additionally, the factor scores are reported in an overall factor analysis model.  Each 

factor was examined for items that distinguish them from the other factors, as well as high and 

low items for each factor. After the quantitative data was analyzed, the qualitative data was 

reviewed and themed by the factors in which they load. Seven factors emerged and were named  

and summarized based on quantitative and qualitative data. 

This study identifies patterns of perception regarding high-quality program elements 

among postsecondary CTE educators. The findings provide important data to mid- and high-

level leaders who are responsible for making decisions on resource allocation, program 

improvement goals, and student outcome measures, as it uncovers where educators are likely to 

prioritize or deprioritize program elements. This will allow leaders to focus efforts on low-

priority elements to ensure consistent attention. Similarly, the findings are expected to uncover 

where more research can be focused to improve program outcomes and will therefore inform the 

development of the research that will be proposed in Article 3.  

Article 3: Research Agenda Proposal 

This article will provide suggestions and a roadmap for possible research to address the 

inputs and processes that are shown to lead to positive student success outcomes in 



 9 

postsecondary CTE programming. High-quality research methods will be suggested in addition 

to research topics in need of further research. It is expected that the article will be of significance 

to both emerging and established researchers as well as national CTE organizations that execute 

high-quality research. 

Conceptual Framework for Connecting the Studies 
 

Through the process of executing Articles 1 and 2, the researcher will develop a research 

proposal. The specific phases of this process and the path they follow to determine the future 

research proposal are outlined in the following process map (Figure 1.1). 
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Phase 1: Preliminary Work: preliminary research sufficient to establish approved three-article 
proposal on high-quality CTE inputs and processes that lead to exemplary outcomes. 

↓ 
Phase 2: Highly-selective Integrative Literature Review: A highly-selective literature review 
comparing the definition and application of the term “high-quality” to postsecondary CTE 
programming by scholars in peer-reviewed journals over the last five years with white papers 
by leading postsecondary CTE organizations, also over the last five years. Findings will be 
compared to ACTE’s 2018 Framework for Quality CTE Programs to establish Q-set 
statements. 

↓ 

Phase 3: Q-sort: Postsecondary CTE educators will complete a Q sort ranking statements from 
a Q set of ACTE 2018 Quality CTE Framework criteria. Statements will be sorted from most 
important to most not important using the condition of instruction, “Which program elements 
are most important to achieve high-quality CTE program outputs (such as learning, 
completion, equity, labor market outcomes)?”  

↓ 

Phase 4: Q-sort data analysis: A dual process of analyses will follow the collection of data. 
Qualitative interpretation and analysis will be implemented for open-ended questions that 
participants answer at the end of the Q-sort. For quantitative data collected through the 
statement sorting activity, three sets of statistical procedures will be applied: correlation, factor 
analysis, and computation of factor scores. Factor analysis will group the participants by 
sorting and viewpoint patterns that emerge. Using Q methodology to address this research 
question will provide information on the dominant viewpoints that exist among postsecondary 
CTE educators. 

↓ 
Phase 5: Synthesis of findings: Findings from Article 1 and Article 2 will be synthesized to 
produce definitions of high-quality CTE program elements by research scholars (Article 1 
findings), national CTE organizations (Article 1 findings), and postsecondary CTE educators 
(Article 2 findings). Additionally, gaps in research will be identified.  

↓ 

Phase 6: Research proposal: future research topics and corresponding high-quality research 
methods will be proposed to further the improvement of high-quality CTE program outcomes. 
The WWC Standards Handbook, Version 4.1 will guide the proposed research methods. 

 

Figure 1.1. Conceptual framework process map. 
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Limitations 

Article 1 

Articles were found using specific search terms related to high-quality postsecondary 

CTE programming. Limitations for this study included possible discrepancies in terminology 

related to the search terms utilized and limitations related to the available online databases. 

Article 2 

Limitations for this study included substantial impacts to recruitment during the Covid-19 

pandemic, which impacted the number of participants as well as the diversity of states 

represented in the participants, with significant representation from North Carolina. Additionally, 

face-to-face data collection was not possible during the pandemic. It is hypothesized that a 

higher rate of return on the post-sort surveys, which provide the qualitative data, would have 

been achieved in a face-to-face setting.  

Article 3 

Limitations for this study stem from the limitations of the previous two articles. The 

findings for articles 1 and 2 inform the proposed research agenda in article 3, therefore 

limitations from the first two articles carry forward to this article. 

Delimitations 

Article 1 

 Delimitations included limiting the integrative literature review to contemporary, peer-

reviewed published work, namely from 2016 to 2021. The purpose of this delimitation is to focus 

on the most relevant, disseminated research in the field, but the author acknowledges that 

research may prove to be relevant for a longer period than five years, and that research would not 

be included in this integrative review. Additionally, the author acknowledges that quality 
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research is being performed and published outside of peer-reviewed journals and national 

organizations, and therefore is not included in this study.  

 Additionally, this research focuses specifically on programmatic elements rather than 

college or system requirements for supporting high-quality postsecondary CTE.  

Article 2 

 There are two significant delimitations of the Q-sort in Article 2. First, this study 

included an intentional narrowing of participants to current postsecondary CTE educators who 

teach at community colleges. This was necessary to ensure that perspectives in the study were 

limited to the desired participants. This study therefore does not reflect all possible viewpoints of 

high-quality postsecondary CTE, but aims to reflect all possible viewpoints of those who 

currently teach postsecondary CTE. Additionally, the study utilized an existing concourse of 

statements on high-quality CTE programming: the ACTE High-Quality CTE Framework 

(Imperatore & Hyslop, 2018), which features 92 criteria that has been determined by ACTE to 

reflect all applicable program inputs and processes required for a high-quality program. The 

researcher did not, therefore, search beyond this framework to contribute to the concourse 

statements. 

Article 3 

 The major delimitation of the research agenda proposed in Article 3 is that it is focused 

only on the findings of Articles 1 and 2, and therefore the delimitations from these two articles 

carry forward. 

Definition of Terms 

Career and technical education: Formerly known as vocational education, career and technical 

education (CTE) is comprised of educational programs that prepare students for work in a 
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specific industry or occupation (ACTE, 2022). Programs are directly aligned with workforce and 

industry needs (Woods et al., 2018) to deliver a prepared workforce (ACTE, 2022).    

Community college: A higher education institution providing sub-baccalaureate credentials, 

including Associate of Arts (AA)/Sciences (AS) degrees, Applied Associate of Science (AAS), 

certificates, adult basic education (ABE) (Jacobs, 2019; Mellow, 2020; Schwartz, 2016). 

Community colleges may also offer dual-enrollment programs for high-school students and 

continuing (non-credit) education for community members (Schwartz, 2016). 

Faculty: For the purposes of this study, the term faculty is used to describe all instructors 

regardless of rank, length of employment/contract, and credentials. 

Postsecondary: For the purposes of this study, postsecondary refers to the level of education 

offered at a community college that is post-high school but sub-baccalaureate. 

Summary 

 This dissertation aims to contribute to the field by providing a multi-faceted definition of 

high-quality postsecondary CTE through an integrative review of literature (Article 1), to 

uncover faculty perspectives of high-quality postsecondary CTE program elements (Article 2), 

and to generate a research agenda proposal to benefit the field that stems from the findings in 

articles one and two (Article 3).  
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CHAPTER 2: ARTICLE 1: 

WHAT IS “HIGH-QUALITY POSTSECONDARY CTE”?: AN INTEGRATIVE 

REVIEW OF DEFINITIONS AND APPLICATIONS OF THE TERM “HIGH-

QUALITY” TO POSTSECONDARY CAREER AND TECHNICAL EDUCATION 

PROGRAMS  

 
Introduction 

Postsecondary Career and Technical Education (CTE) programs are called upon to 

address the middle-skills gap faced by the United States (D’Amico et al., 2019; Jacoby, 2017; 

Lowry & Thomas-Anderson, 2017). Postsecondary CTE programming delivers industry-

recognized credentials that prepare graduates for careers in middle-skills jobs, which require 

more than a high school diploma, but do not require a bachelor’s degree (Cantor, 2018). The 

phrase “high-quality career and technical education” is frequently used in the field. However, 

there is rarely any mention of what programmatic inputs and processes are necessary for a 

program to achieve this high-quality designation. 

There have been several recent publications by leading national organizations in the field 

of career and technical education (CTE), formerly known as vocational education, and 

sometimes referred to as workforce education, to generate a consistent and accepted definition of 

“high-quality CTE,” however, there is not as much mention of this in the scholarly research in 

the field. Research is needed to understand the program elements that produce the desired 

program outcomes touted as high-quality.  

Additionally, such work rarely differentiates the needs of postsecondary CTE programs 

from secondary programs. Leading national organizations in the field such as ACTE, 

AdvanceCTE, and the Aspen Institute, have put forward frameworks, guides, and whitepapers to 
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move the field forward in this development, but, aside from the Aspen Institute’s Workforce 

Playbook (Davidson et al., 2019), these largely focus on secondary CTE programming or 

combine postsecondary with secondary despite the differences in the programs.  

It is important to consider postsecondary and secondary programs in intentional and 

separate lights because secondary and postsecondary programs serve different populations of 

students at different education levels, in different settings.  

Statement of the Problem 

 Increasingly, CTE stakeholders, policymakers, and the media are using the term “high-

quality CTE” to describe the caliber of program needed to address the ongoing skills gap in the 

US. However, the field does not have an established definition or application of the term high-

quality for postsecondary CTE programming. If the field does not define the term high-quality, it 

cannot be consistently applied and loses meaning. That is to say, without an accepted and 

consistent definition, any program can be referred to as high-quality. The field already faces 

stigmatization (Gauthier 2020a), and inconsistent application of the term high-quality could 

further the stigmatization if the term is not connected to consistent, applied standards.  

Statement of Purpose 

The purpose of this study is to analyze, synthesize, and compare available current 

literature that defines or applies the term “high-quality CTE” in the postsecondary community 

college setting. Peer-reviewed scholarly literature that defines or describes “high-quality CTE” in 

specific reference to postsecondary, pre-baccalaureate programs and white papers by leading 

national CTE organizations that describe or define “high-quality CTE” in specific reference to 

postsecondary, pre-baccalaureate programs will provide the data for this review. This study aims 

to generate new knowledge on the contemporary landscape of high-quality postsecondary CTE 
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through a systematic, highly-selective comparative integrative literature review. The intentional 

development of scholarly research in addressing the alignment of postsecondary CTE program 

delivery and industry need has the capacity to lead to evidence-based best practices to address 

the skills gap in the US. 

Literature Review 

 The literature review will cover the role and scope of community colleges that house 

postsecondary CTE programs, standards in CTE, input-process-outcome elements of CTE, and 

past assessments of CTE programming. 

Community Colleges 

U.S. community colleges serve multiple missions concurrently and serve a wide array of 

learners (Schwartz, 2016). The multiple missions of community colleges include delivering the 

associate of arts (AA) and associate of science (AS) degrees, adult basic education (ABE), career 

and technical education degrees (Associate of Science (AAS)), career and technical education 

certificates, and non-credit continuing education (Schwartz, 2016). Career and technical 

education (CTE) credentials - including both the AAS and industry-recognized certificates - are 

designed to provide students an entry to work, the AA degree is often used as a pathway to a 

bachelor’s degree, where students can transfer to a four-year university and apply the credits 

earned from the AA (Schwartz, 2016). The broad range of learners who enroll in these programs 

can include high school graduates, high school non-completers pursuing the GED, professionals 

seeking reskilling or new certifications, retirees, and others seeking non-credit enrichment 

courses (Schwartz, 2016). Despite their multiple missions, community colleges generally 

prioritize their transfer mission over CTE (Gauthier, 2020a; Schudde & Grodsky, 2018). The 

CTE mission is often criticized as diverting students away from higher education opportunities 
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as they move straight from two-year CTE credentials or certificates to employment (Gauthier, 

2020a), however, according to the 2018 census, 27 million people in the US reported having an 

academic associates degree, and nearly 21 million people reported having a CTE-related 

occupational associates degree (Gauthier, 2020a; U.S. Census Bureau, 2018). 

Standards in Postsecondary CTE 

Consistent standards of program inputs and procedures for Postsecondary Career and 

Technical Education (CTE) programs benefit students and employers who seek qualified 

employees (Lowry & Thomas-Anderson, 2017). However, nationally, there is not an accepted 

norm for assessing postsecondary CTE program inputs (Bragg, 2017; Imperatore & Hyslop, 

2018). The Association for Career and Technical Education (ACTE) has started to fill this gap by 

creating a publicly accessible “Quality CTE Framework” tool that intentionally focuses on 

program inputs and processes.  Since CTE has diverse audiences across primary, secondary, 

postsecondary, and non-credit workforce development, all aspects of the framework might not 

apply to each group.  This work provides a foundation to assess the quality of inputs and 

procedures; however, more work is needed for this tool to be universally accepted and 

implemented (Imperatore, 2019).   

Postsecondary CTE credentials are of increasing importance to the national economy, 

which faces a skills gap for middle-skill jobs (D’Amico et al., 2019; Symonds et al., 2011). 

Reliable and consistent funding is required to deliver quality CTE programs (Lowry & Thomas-

Anderson, 2017). Federal funding for postsecondary CTE is tied to the measurable outputs of the 

program (Bragg 2017; Lowry & Thomas-Anderson, 2017; Klein et al., 2014). The term “high-

quality” Career and Technical Education has been increasing in usage by stakeholders, but the 

field does not have a consistently applied definition or evaluative process (Hyslop & Imperatore, 
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2015). Consistent application of the term high-quality CTE is vital for employers to identify the 

quality of the credentials prospective employees hold from postsecondary institutions. 

Inputs, Processes, and Outputs 

Educational programs consist of numerous inputs and procedures. Program inputs and 

procedures influence program outcomes such as student retention and completion (Hyslop & 

Imperatore, 2015). Output measures are routinely used for program assessment and funding 

(Bragg, 2017; Lowry & Thomas-Anderson, 2017). However, inputs that can influence program 

outputs are not always evaluated. A 2007 study by Merkley and Johnston on CTE program 

review processes in 42 of the 50 states found that indicators of program quality varied widely 

and were heavily focused on program outputs such as enrollment rates, completion rates, and 

labor market outcomes (Bragg, 2017). Similarly, Aspen Institute’s College Excellence Program 

(“Aspen”) defines student success as strong outcomes across four key areas: teaching and 

learning, transfer and completion, equity, and the labor market (2017). 

Assessments of CTE Outcomes 

Secondary CTE programs are overseen by state-wide departments of education, however 

CTE programs in community college settings are not governed in this way. While funding from 

federal legislation has reporting requirements related to student success outcomes, and college 

accreditation requires reporting of outcomes as well as faculty credentials, much of 

postsecondary CTE programming lies only under the purview of the individual college. That 

said, several national programs of assessment have existed to recognize programs with 

exemplary practices or outcomes. The Aspen Excellence and Equity in Community College 

STEM Award highlights workforce and CTE programs in the fields of advanced manufacturing, 

energy, healthcare, and information technology.at community colleges that meet specific criteria 
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(Aspen, 2022). Criteria includes being based at a college in the top half of the Aspen Prize 

invited institutions and “have also achieved above average outcomes on the Aspen Prize’s equity 

measures—including graduation rates for Pell grant recipients, graduation rates for 

underrepresented students of color, and credentials awarded per 100 full-time equivalent students 

of color” (Aspen, 2022, n.p.).  

Similarly, the National Dissemination Center for CTE launched a national recognition 

program in 2000 called Sharing and Celebrating Exemplary and Promising Career and Technical 

Education Programs, which identified and disseminated successful programs at both the 

secondary and postsecondary levels (“2002 Exemplary and Promising Programs”, 2003). 

Framework 

Miller’s Principles for Vocational Education 

The Principles for Vocational Education (Miller, 1984) serves as the foundational 

framework for this integrated review. Miller builds on Charles Prosser's foundational (1925) 

Sixteen Theorems for Vocational Education (Prosser & Allen, 1925) (see Appendix). Prosser’s 

Theorems were strongly rooted in practice and served as the first established set of guidelines for 

vocational education development and delivery (Martinez, 2007). Whereas Prosser was focused 

on secondary education, Miller notes in his development of principles of vocational education is 

for “practitioners at all levels in the field of vocational education” (p. xiii). 

In all, Miller presents 25 principles organized into three categories: (1) Principles and 

People, (2) Principles and Programs, and (3) Principles and Processes (see Appendix for full list 

of principles). These principles focus on inputs and processes that impact and define the delivery 

of CTE programming rather than student outcomes. These established and accepted principles 
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provide the appropriate framework for this study on inputs and processes pivotal to high-quality 

postsecondary CTE programs.
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Four Pillars of Student Success 

This study utilizes Aspen Institute’s College Excellence Program’s definition of student 

success in its discussion of program outcomes. Aspen’s College Excellence Program (2017) 

defines student success as learning, transfer and completion, equity, and labor market outcomes 

(Figure 2.1).  

Figure 2.1. Aspen Institute College Excellence Program model of Student Success (2017). 

 

Systems Thinking: Inputs, Processes, and Outputs 

Systems Thinking is reflected in the Basic Systems Model (Figure 2.2) in which inputs 

impact processes, which impact output, which are individually impacted by feedback and 

additionally, all of which are impacted by the larger environment (or systems).  
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Figure 2.2. Basic Systems Model. 

 

Note: Adapted from Swanson & Holton (2001). 

The Basic Systems Model corresponds directly to the underlying assumption of this 

dissertation in which postsecondary CTE program inputs and processes directly impact student 

success outcomes. The compassing environment informs inputs, processes, and outcomes, and 

feedback provides a path for improvement.  

The “quality” descriptor to set federal funding parameters for Career and Technical 

Education is not new. The reference to high-quality CTE programming can be seen as early as 

the Vocational Act of 1963, in which the purpose of funding is stated in part as “so that persons 

of all ages in all communities of the State -- those in high school, those who have completed or 

dis- continued their formal education and are preparing to enter the labor market, those who have 

already entered the labor market but need to upgrade their skills or learn new ones, and those 

with special educational handicaps -- will have ready access to vocational training or retraining 

which is of high quality” (p. 1). Student outcomes, however, vary widely, which could be due to 

inconsistent assessments of quality or inconsistent delivery of programs (Bragg, 2017). This 
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research aims to generate knowledge on the field’s definition of quality programming to build a 

foundation for improving consistency. 

Research Questions 

The research questions guiding this study are: 

1. How does the literature define high-quality postsecondary CTE? 

2. What are the inputs to high-quality postsecondary CTE? 

3. What are the processes in high-quality postsecondary CTE? 

4. What are the outputs of high-quality postsecondary CTE? 

Methods 

 According to Torraco (2005), integrative literature reviews are a distinct form of research 

that generates new knowledge about an identified topic through the review, critique, and 

synthesis of all available research. The author of an integrative literature review contributes to 

the body of knowledge by developing and disseminating a new understanding of a topic via one 

or more synthesis methods (Torraco, 2005). Torraco writes that integrative literature reviews are 

appropriate either for new and emerging topics or for “mature” topics that need an “expanding 

and more diversified knowledge base” (p. 357). 

While research on postsecondary CTE is not new, it requires more attention to keep pace 

with the heightened public attention on postsecondary CTE as a solution to the growing skills 

gap in the United States. Inasmuch, this study will implement Torraco’s reference of a mature 

topic in need of expanded or diversified exploration. Contemporary frameworks for assessing 

and identifying “high-quality” career and technical education programs are focusing on program 

inputs, such as ACTE’s “Quality CTE Program of Study Framework” (Imperatore & Hyslop, 

2018) and corresponding self-assessment tool and Aspen’s “The Workforce Playbook: A 



 24 

Community College Guide to Delivering Excellent Career and Technical Education” (Davidson 

et al., 2019). According to a broad, exhaustive search via Google Scholar and a large doctoral 

research-extensive university’s online journal article search tool, Summon, there are no current 

integrative reviews on high-quality postsecondary CTE. This study aims to develop knowledge 

to start to fill this gap by providing meaning of past literature.   

Data Collection 

Torraco (2016) notes that integrative literature provides steps to collect data to generate 

new knowledge.  For this study, data will be collected on how the field defines high-quality 

CTE, inputs, processes, and outputs. To that end, the exclusion criteria were (a) that the article 

researches postsecondary career and technical education in the United States, and (b) specifically 

applies the term “high-quality” to postsecondary CTE programming, and (c) was published in a 

peer-reviewed journal, dissertation, a national CTE organization, or a national community 

college organization. Literature published in the last five years (2016-2021) was identified 

through intentional and encompassing search terms, as seen in Table 2.1. 

Identification of Scholarly Literature 

An initial search of the literature was performed through North Carolina State University 

library’s online article search tool, Summon, and results were expanded beyond library holdings. 

Seven combinations of search terms were utilized (see Table 2.1), resulting in 6,347 article 

entries. The purpose of this initial search of the literature was to establish whether a sufficient 

quantity of articles was available to study in the proposed integrative review exploring the 

definition of high-quality CTE.  
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Table 2.1. Results found for each search term combination through NCSU Libraries’ Summon 
tool, expanded beyond library holdings. 
 
Search terms Number of results 

postsecondary + CTE + "high*quality" 2677 

“Community college*” + "high*quality" + CTE 2496 

“Community college*” + “high*quality career and technical 
education” 409 

“community college*” + "high*quality CTE" 426 

“postsecondary CTE” + “high*quality” 252 

"postsecondary career and technical education" + "high*quality" 86 

"high*quality postsecondary CTE" 1 

 
Search results were then limited by including the search parameters of peer-reviewed, 

published articles within the last five years. Table 2.2 reports findings for each combination of 

search terms. The preliminary findings confirmed that the term is widely applied to 

postsecondary CTE programs, but used more frequently in non-peer-reviewed articles (n=6,211) 

than in peer-reviewed (n=136). This preliminary finding underscores the importance of 

establishing a consistent definition and application of the term. 
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Table 2.2. Peer-reviewed articles published 2016-2021 found for each search term combination. 
Search terms Number of results 

postsecondary + CTE + "high*quality" 74 

“Community college*” + "high*quality" + CTE 40 

“Community college*” + “high*quality career and technical 
education” 7 

“community college*” + "high*quality CTE" 6 

“postsecondary CTE” + “high*quality” 5 

"postsecondary career and technical education" + "high*quality" 4 

"high*quality postsecondary CTE" 0 

 
Duplicate search return entries were identified. Fifty-six duplicates were removed, 

resulting in 80 articles for analysis. 

Preliminary Analysis: Inclusion Parameters for the Study 

A three-step analysis followed, beginning with the analysis of abstracts to ensure 

alignment with postsecondary career and technical education programming. Abstracts were 

analyzed to determine the focus of the article. In cases where abstract analysis was not sufficient 

to determine, the full article was reviewed. Each study was then coded as postsecondary CTE 

focused, secondary CTE focused, international CTE, or not CTE focused. Only those determined 

to be focused on postsecondary CTE were retained in the study (n=25). A total of 55 articles 
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were removed from inclusion in the study because they did not focus on postsecondary CTE in 

the United States. 

Secondary Analysis: How Does the Literature Use the Term? 

A second analysis was performed on the 25 remaining articles. Articles were analyzed in 

full to ensure alignment with the aim of the study. Articles were coded as referencing high-

quality postsecondary CTE, applying the term high-quality to postsecondary CTE, or defining 

high-quality postsecondary CTE. Articles that referenced the phrase “high-quality” in the context 

of postsecondary CTE research but did not apply the term to specific programming or outcomes 

or did not define it were excluded (n=12) at this stage of analysis. Examples of such references 

include: high-quality patient care as an expectation for graduates of a health sciences program 

(Frogner & Skillman, 2016); high-quality websites for community college CTE programs (Van 

Noy et al., 2016); and high-quality architectural finish on exterior precast structural framing 

(Ibrahim, 2017). 

Detailed Analysis: Literature that applies or defines “high-quality” to postsecondary CTE  

Articles retained after the first two stages of analysis were analyzed and coded for themes 

related to identifying the inputs, processes, and outcomes of high-quality postsecondary CTE 

programs. Articles that did not provide an explicit definition but applied the term to 

programming and provided additional information on what the programming entails were 

retained.  

Data points found from these articles were then reviewed for duplicative entries. This 

analysis revealed the frequency that elements appear in the discussion of high-quality CTE. 

Following this, the elements were coded for thematic categories to address research question 1. 
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Once themes were identified, the elements were classified according to the IPO model to address 

research questions 2, 3, and 4.  

Identification of White Papers 

Identification of potential white papers to include in analysis followed a different 

approach than scholarly literature. Selected websites of national CTE organizations, community 

college organizations, educational research organizations, the Department of Education, and 

select other nonprofits were searched for publications referencing “high-quality CTE” or “high-

quality career and technical education”.  

● CTE organizations: Association for Career and Technical Education (ACTE), 

AdvanceCTE (formerly NASDCTEc), Council on Occupational Education 

● Workforce nonprofits: Georgetown University Center on Education and the 

Workforce (CEW), Jobs for the Future (JFF) 

● Education nonprofits: ExcelinEd, Aspen Institute College Excellence Program 

● Educational research organizations: Lumina, AIR, WestEd 

● Department of Education: Office of Career Technical and Adult Education 

From these sources, 19 publications were selected for possible inclusion in the analysis. 

This included white papers, briefs, guidebooks, playbooks, frameworks, and articles, which were 

reviewed in full.  Publications that focused on postsecondary CTE or stated the intention of 

serving both secondary and postsecondary CTE programs were retained, resulting in three 

publications for analysis. 

Findings 

Data analysis produced findings related to all research questions included in this study.  
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Defining High-Quality CTE 

This study sought to uncover how the field’s scholarly research and leading practitioner 

organizations define high-quality postsecondary CTE. Findings from analysis of retained 

scholarly articles resulted in two categories: articles that applied the term “high-quality” to 

postsecondary CTE inputs, processes, and/or outcomes, and articles that defined high-quality 

through their discussion of multi-faceted high-quality CTE elements. Articles that applied “high-

quality” to CTE programming provided datapoints on a singular or limited scope (Table 2.3). 

Elements of high-quality postsecondary CTE programs referenced in these articles included: 

talented and diverse faculty (Fletcher, 2018); rigorous courses, relevant course content, and a 

curriculum that integrates general education with industry-related coursework (Gillis et al., 

2016); provides students pathways to the labor market (Holzer, 2017); serves all students with 

attention to equity issues (Imperatore & Hyslop, 2017); incorporates assessments and shares the 

resulting data externally (Morgan et al., 2020); meets current/future labor market demands 

(Sergeyev et al., 2019; Sublett & Tovar, 2021); and provides students with skills to enter the 

workforce/vocation (Thouin, 2021).  

 
Table 2.3. Applications and resulting defining elements of high-quality CTE from scholarly 

literature, 2016-2021 

First Author 
(Year) In-text application of “high-quality” CTE 

Defining elements of high-
quality postsecondary CTE 

Fletcher 
(2018) 

“Nevertheless, this decline [in graduate student 
enrollment] will likely create significant 
problems for the viability and sustainability of 
CTE teacher preparation programs, for recruiting 
a talented and diverse CTE teaching force, for 
the continuity of our teaching workforce, and for 
establishing high quality CTE programs.” 

High-quality programs have 
talented faculty; diverse faculty 
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Table 2.3 (continued).  

Gillis (2016) 

“According to the ACTE (2009), high quality 
CTE courses offer students “rigorous and 
relevant information-rich content that motivates 
them to develop their literacy skills” (p. 1). CTE 
courses are uniquely positioned to help students 
integrate academic and workplace literacies.” 
 

High-quality programs have 
rigorous courses, relevant 
course content, and curriculum 
that integrates general 
education with industry-related 
coursework. 

Holzer 
(2017) 

“But most [underprepared high school students] 
also do not have access to alternative pathways 
to the labor market, like high-quality career 
and technical education (CTE).” 

High-quality programs provide 
students pathways to the labor 
market.  

Imperatore 
(2017) 

“Much has been accomplished in CTE, but there 
is room for improvement to better serve all 
students. CTE advocates are turning their 
attention to developing better solutions for equity 
in CTE, which has remained a critical issue since 
it emerged in the 1960s, and defining the 
elements of a high-quality CTE program of 
study.” 

High-quality programs serve all 
students and have attention to 
equity issues. 

Morgan et 
al. (2020) 

“...in response to the goal of increasing the 
number of people with “high-quality 
postsecondary credentials,” Illinois’ plan 
strategizes to “strengthen accountability through 
national assessments with publicly reported 
results.’” 

High-quality programs 
incorporate assessments and 
share the resulting data 
externally. 

Sergeyev 
(2019) 

“The School of Technology at Michigan Tech 
offers high quality, up-to-date academic 
programs aimed at meeting the immediate and 
future needs of industry.” 
 

High-quality program 
curriculum meets current/future 
labor market demands. 

Sublett 
(2021) 

“Are students completing postsecondary CTE 
courses in ways that will align with future labor 
market demands? The answer matters in 
particular for community college leaders because 
the challenges of delivering high-quality 
education with scarce resources require that 
programs effectively meet the demands of both 
students and the labor force ([34]).” 

High-quality program 
curriculum meets current/future 
labor market demands. 



 31 

Table 2.3 (continued).  

Thouin 
(2021) 

The mission statement written by the community 
college highlights the opportunity for students to 
become “viable and productive citizens within 
the community” (Correctional Education 
Program, 2018, p. 2), through quality 
workforce, vocational, or academic 
training…The Sheriff’s Office statement goes 
on to say that the correctional education program 
is “structured to provide the offenders with 
entry-level skills to enter into the workforce 
or a vocation” (Correctional Education Program, 
2018, p. 2). 

High-quality programs provide 
students with skills to enter the 
workforce/vocation. 

 

Five scholarly articles and three white papers were found to define high-quality through 

their discussion of multi-faceted high-quality postsecondary CTE elements (Table 2.4). Overlap 

was identified, indicating consensus on elements related to curriculum, faculty, partnerships, 

pathways, and labor market outcomes.  

Table 2.4. Keywords and phrases from articles that provide multi-faceted definitions of high-

quality CTE. 

First Author 
(Year) Reference to high-quality 

Gauthier 
(2019) 

Industry-aligned curriculum, quality of instruction, advisory boards with 
industry representation, advisory board impact on curriculum, faculty engage 
with employers at worksites, regular program assessment, faculty with 
industry experience, faculty have appropriate credentials, faculty relate 
to/care about students, faculty participate in targeted/appropriate professional 
development applicable to CTE teaching, industry, and safety, faculty deliver 
agreed-upon curriculum, holistic curriculum that includes general education, 
employability skills/soft-skills, and CTE, integrated curriculum that 
combines general education and CTE, graduates are prepared for work, 
program impacts local region’s economic stability, graduates are prepared 
for career advancement within the field, graduates have economic 
opportunity, graduates benefit society as skilled workers in various 
industries, program is accessible to those who aren’t prepared for BA/BS. 
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Table 2.4 (continued). 

Gauthier 
(2020c) 

Real-world scenario/experiential learning, POS includes employability/soft 
skills, productivity and aptitude of graduates, graduates are prepared for 
work, program offers industry certification, graduates have foundational 
knowledge of the industry, program offers work-based-learning or 
apprenticeship, program develops students' interpersonal skills, promote 
independent and social learning, articulated pathway, prepare students for 
career advancement within industry, program must be inclusive, faculty 
create effective learning environment, faculty use diverse teaching methods, 
curriculum integrates industry standards, students are prepared to transition 
knowledge gained to work environment. 
 

Lowry  
(2017) 

Prepare students for high-demand occupations, integrated curriculum, meet 
the current and future needs of local/regional industry, meet the needs of the 
current and future economy, provide engaging coursework for students, 
provide pathway to career, offer accelerated or short-term programs, have the 
financial resources to adequately support program delivery, prepare students 
with the skills needed to succeed on the job, provide access to 
underrepresented populations, can adapt quickly to shifting needs of 
industry, provide industry certifications, have appropriate & current 
technology/equipment, students have hands-on access to 
technology/equipment they will use in the field, access. 

Modestino 
(2016) 

Leads to high-demand jobs, leads to high-tech jobs, students gain skills 
proficiency, pathway to sustainable employment at a living wage, sector-
based partnerships, curriculum has industry input to ensure it is tailored to 
employer skill requirements, students acquire jobs in the industry upon 
graduation, access/maintaining a focus on serving less-skilled populations, 
balance general and specific skill-development to prepare students beyond 
entry-level industry-specific work. 

Roumell 
(2020) 

integrated education and training, recognized post-secondary credentials, 
registered apprenticeship programs, sequential education and training, and 
workplace skills. 

 
 

Based on these findings, high-quality postsecondary CTE programming is defined as an 

accessible program (ACTE, 2018; AdvanceCTE, 2018; Aspen, 2019; Gauthier, 2019; Gauthier, 

2020c; Imperatore & Hyslop, 2017; Lowry & Thomas-Anderson, 2017; Modestino, 2016) with 

prepared faculty (ACTE, 2018; AdvanceCTE, 2018; Aspen, 2019; Fletcher, 2018; Gauthier, 
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2019) delivering quality, engaging instruction (ACTE, 2018; AdvanceCTE, 2018; Gauthier, 

2019; Gauthier, 2020c; Gillis et al., 2016; Lowry & Thomas-Anderson, 2017) of industry-

aligned and integrated curriculum (ACTE, 2018; AdvanceCTE, 2018; Aspen, 2019; Gauthier, 

2019; Gauthier, 2020c; Gillis et al., 2016; Lowry & Thomas-Anderson, 2017; Modestino, 2016; 

Roumell, Salajan, & Todoran, 2020; Thouin, 2021) leading to an industry-recognized credential 

(Gauthier, 2020c; Lowry & Thomas-Anderson, 2017; Roumell, Salajan & Todoran, 2020) that 

provides students a clear pathway to jobs (Aspen, 2019, ACTE, 2018; Gauthier, 2020c; Holzer, 

2017; Lowry & Thomas-Anderson, 2017) that contribute to the local/regional labor market and 

economy (Gauthier, 2019; Lowry & Thomas-Anderson, 2017; Modestino, 2016; Sergeyev et al., 

2019; Sublett & Tovar, 2021). 

Additionally, the literature identified specific qualities and elements within these themes 

through inputs, processes, or outputs, which are discussed in response to research questions two, 

three, and four. 

High-Quality Postsecondary CTE Inputs 

The second research question sought to identify the inputs to high-quality CTE. The 

literature defined the inputs to high-quality postsecondary CTE programming according to the 

themes of curriculum, faculty, instruction, pathways, external partnerships, equipment & 

technology, work-based learning opportunities, and financial resources. The literature 

referenced specific elements within each theme (Table 2.5). 
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Table 2.5. Inputs in high-quality postsecondary CTE programming identified in the literature  

Theme Program Element References 

Curriculum   

 integrated curriculum that combines 
general education and CTE 

Gauthier (2019, 2020c); 
Gillis et al. (2016); Lowry & 
Thomas-Anderson (2017); 
Roumell, Salajan, & 
Todoran (2020) 

 employability skills/soft-skills 

Aspen (2019), ACTE 
(2018); Gauthier (2019, 
2020c); Roumell, Salajan & 
Todoran (2020) 

 industry-aligned curriculum 
standards 

ACTE (2018), AdvanceCTE 
(2018), Aspen (2019); 
Gauthier (2019, 2020c) 

 gradually specialized training Aspen (2019), ACTE (2018) 

 

curriculum balances general and 
specific skill-development to prepare 
students beyond entry-level industry-
specific work 

Modestino (2016) 

 sequential education and training 

ACTE (2018), AdvanceCTE 
(2018), Aspen (2019); 
Roumell, Salajan & Todoran 
(2018) 

 career & life skills taught throughout 
program 

Aspen (2019) 

 relevant course content AdvanceCTE (2018), Aspen 
(2019); Gillis et al. (2016) 
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Table 2.5 (continued).  

Equipment & 
Technology   

 appropriate & current 
technology/equipment 

ACTE (2018), AdvanceCTE 
(2018); Lowry & Thomas-
Anderson (2017) 

 
students have hands-on access to 
technology/equipment they will use 
in the field 

Lowry & Thomas-Anderson 
(2017) 

Faculty   

 diverse faculty Aspen (2019); Fletcher 
(2018) 

 faculty care about students Gauthier (2019) 

 faculty relate to students Gauthier (2019) 

 faculty are invested in the success of 
their students 

Aspen (2019) 

 faculty have appropriate 
qualifications 

Aspen (2019), ACTE (2018) 

 faculty have industry experience Aspen (2019) 

 faculty/staff are active in industry Aspen (2019), ACTE (2018) 

 faculty participate in relevant 
professional development education 

Aspen (2019), ACTE 
(2018); Gauthier (2019) 

 prepared faculty 
ACTE (2018), AdvanceCTE 
(2018), Aspen (2019); 
Fletcher (2018) 
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Table 2.5 (continued). 

 program has adequate teaching 
capacity AdvanceCTE (2018) 

Financial Resources   

 

financial resources to adequately 
support program delivery 

AdvanceCTE (2018), Aspen 
(2019); Lowry & Thomas-
Anderson (2017) 

Instruction   

 faculty deliver agreed-upon 
curriculum Gauthier (2019) 

 engaging coursework  Lowry & Thomas-Anderson 
(2017) 

 laboratory experiences Lowry & Thomas-Anderson 
(2017) 

 quality instruction ACTE (2018), AdvanceCTE 
(2018); Gauthier (2019) 

 rigorous coursework Gillis et al. (2016) 

 comprehensive instruction Lowry & Thomas-Anderson 
(2017) 

Partnerships   

 sector-based partnerships Aspen (2019), ACTE 
(2018); Modestino (2016) 

 advisory boards with industry 
representation Gauthier (2019) 

 effective advisory board Aspen (2019), ACTE (2018) 
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Table 2.5 (continued). 

 engaged partners Aspen (2019), ACTE (2018) 

Pathways   

 recognized industry certifications 

Gauthier (2020c), Lowry & 
Thomas-Anderson (2017); 
Roumell, Salajan & Todoran 
(2020) 

 clear, articulated pathway to career 

Aspen (2019), ACTE 
(2018); Gauthier (2020c); 
Holzer (2017); Lowry & 
Thomas-Anderson (2017) 

 pathway to further education Aspen (2019) 

 accelerated or short-term programs Lowry & Thomas-Anderson 
(2017) 

Student Support   

  CTSOs ACTE (2018) 

 impactful guidance and advising Aspen (2019) 

 student career development ACTE (2018) 

Work-based 
learning 

real-world scenario/experiential 
learning in the classroom 

ACTE (2018), AdvanceCTE 
(2018), Aspen (2019); 
Gauthier (2020c) 

 work-based learning or 
apprenticeship 

ACTE (2018), AdvanceCTE 
(2018), Aspen (2019); 
Gauthier (2020c); Roumell, 
Salajan, & Todoran (2020) 
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Curriculum 

Input elements contributing to high-quality postsecondary CTE program curriculum were 

found to be an integrated curriculum that combines general education and CTE (Gauthier, 2019, 

2020c; Gillis et al., 2016; Lowry & Thomas-Anderson, 2017; Roumell, Salajan, & Todoran, 

2020); a curriculum that includes employability skills or soft skills (Gauthier, 2019; Gauthier, 

2020c; Roumell, Salajan, & Todoran, 2020); program has industry-aligned curriculum standards 

(Gauthier (2019, Gauthier, 2020c); curriculum balances general and specific skill-development 

to prepare students for careers beyond entry-level work (Modestino, 2016); the curriculum has 

sequential education and training, (Roumell, Salajan & Todoran, 2018); and curriculum has 

relevant course content (Gillis et al., 2016). 

Input elements to high-quality postsecondary CTE programs found in the analyzed white 

papers included an industry-aligned (ACTE, 2018; AdvanceCTE, 2018; Aspen, 2019), relevant 

curriculum (AdvanceCTE, 2018; Aspen, 2019) that has course sequencing (ACTE, 2018; 

AdvanceCTE, 2018; Aspen, 2019) and gradually specialized training (Aspen (2019), ACTE 

(2018)) and that incorporates career and life skills (Aspen, 2019) and soft-skills/employability 

skills students will need for upward career movement (Aspen, 2019; ACTE, 2018). 

Instruction  

Input elements from the theme of instruction contributing to high-quality postsecondary 

CTE programming included faculty delivering the agreed-upon curriculum to ensure program 

delivery consistency (Gauthier, 2019); engaging coursework (Lowry & Thomas-Anderson, 

2017); laboratory experiences (Lowry & Thomas-Anderson, 2017); rigorous coursework (Gillis 

et al., 2016); quality instruction (Gauthier; 2019); and comprehensive instruction (Lowry & 
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Thomas-Anderson, 2017). One element related to instructional input was found in the analysis of 

white papers: quality of teaching (ACTE, 2018; AdvanceCTE, 2018). 

Faculty   

Two articles referenced input elements in the theme of faculty that contribute to a high-

quality postsecondary CTE program. Fletcher (2018) referenced that faculty must be prepared 

and diverse. Gauthier (2019) referenced that faculty should care about students, related to 

students, and participate in relevant professional education.  

Program input findings related to faculty emerged in two sub-themes: faculty 

characteristics and faculty qualifications. Findings of faculty characteristics were faculty are 

from diverse backgrounds (Aspen, 2019), faculty are invested in the success of their students  

(Aspen, 2019), and faculty engage in professional development (ACTE, 2018; Aspen, 2019). 

Findings of faculty qualifications were faculty have appropriate qualifications (ACTE, 2018; 

Aspen, 2019), faculty have industry experience (Aspen, 2019), faculty are active in industry 

(ACTE, 2018; Aspen, 2019), and the overarching element of prepared & effective faculty 

(ACTE, 2018; AdvanceCTE, 2018; Aspen, 2019). 

Pathways 

Four of the 13 articles analyzed referenced the theme of pathways as related to high-

quality postsecondary CTE programming in a categorically input-related way. Gauthier (2020c), 

Lowry & Thomas-Anderson (2017), and Roumell, Salajan & Todoran (2020) all referenced the 

importance of the program offering recognized industry certifications. Lowry & Thomas-

Anderson (2017) also referenced the importance of offering accelerated or short-term programs 

as an accessible pathway to work. articulated pathway to career Gauthier (2020c); Holzer (2017); 

Lowry & Thomas-Anderson (2017). 
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Input elements found included clear pathways to careers (ACTE, 2018; Aspen, 2019) 

and pathway to further education (Aspen, 2019). These findings are included in inputs rather 

than processes because they are established program frameworks rather than active processes. 

Partnerships 

Two authors referenced the importance of external partnerships as an input to high-

quality postsecondary CTE. Modestino (2016) referenced the importance of sector-based 

partnerships and Gauthier (2019) made a more specific reference to advisory boards with 

industry representation.  

Aspen (2019) and ACTE (2018) referenced three input elements related to partnerships: 

effective advisory board, partners who are engaged, and partnerships with industry. 

Resources and Equipment & Technology 

Lowry and Thomas-Anderson (2017) included a reference of the importance for 

programs to have adequate financial resources to support the program, including faculty and 

appropriate and up-to-date equipment and technology.  

While resources were not a major finding in scholarly literature, there were several 

findings from national organization white papers. Elements identified by analyzed national 

organization white papers were: adequate financial resources to deliver the program 

(AdvanceCTE, 2018; Aspen, 2019), adequate teaching capacity to deliver the program 

(AdvanceCTE, 2018), and the equipment (ACTE, 2018; AdvanceCTE, 2018), facilities (ACTE, 

2018; AdvanceCTE, 2018), and technology (ACTE, 2018) to deliver the program. 

Additionally, Lowry and Thomas-Anderson (2017) referenced the importance that 

students have hands-on access to the program’s technology/equipment, and that it be the same 

equipment/technology they should expect to use in the field. Similarly, Gauthier (2020c) and 
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Roumell, Salajan, & Todoran (2020) referenced the importance of programs offering Work-

based Learning or apprenticeship opportunities. 

Student Support 

One student support input element was found: the program provides students the 

opportunity to participate in Career and Tech Student Organizations (CTSOs) (ACTE, 2018). 

High-Quality Postsecondary CTE Processes 

The literature defined processes of high-quality postsecondary CTE within the themes of 

accessible programming, curriculum, equity, faculty, and program administration (Table 2.6). 

Processes of high-quality postsecondary CTE identified by relevant national organization 

publications were identified in eight themes: access and equity (5 elements), curriculum (3 

elements), faculty (1), labor market outcomes (3), partnerships (3), pathways (4), program 

administration (11 elements), and student support (6). 

Access 

In this analysis, access and equity are paired together as one theme as the identified 

elements related to equity of access to programming. Other aspects of equity were not identified 

in the processes identified by the analyzed white papers.  

Process-based programmatic elements related to access were identified in five articles. 

The overarching element of programs are inclusive and accessible to all was referenced in three 

articles (Gauthier, 2020c; Imperatore & Hyslop, 2017; Lowry & Thomas-Anderson, 2017). More 

specifically, Gauthier (2019) noted that programs should be accessible to students who aren’t 

prepared for four-year university baccalaureate programs. Similarly, Modestino (2016) wrote 

programs should maintain a focus on serving less-skilled populations. Lowry and Thomas-
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Anderson (2017) included aspects of equity and diversity in their reference that programs should 

be providing access to underrepresented populations.  

Curriculum 

Process-based programmatic elements focusing on curriculum were identified in four of 

13 analyzed articles. High-quality postsecondary CTE curricula should promote independent and 

social learning (Gauthier, 2020c), and should have input from industry (Modestino, 2016) and 

advisory boards (Gauthier, 2019) ensure it is aligned to industry needs, effectively preparing the 

students for work (Lowry & Thomas-Anderson, 2017). 

Analysis of white papers produced three high-quality postsecondary CTE process 

elements related to curriculum, including established curriculum standards (ACTE, 2018; 

AdvanceCTE, 2018; Aspen, 2019), industry-aligned student assessment (ACTE, 2018; Aspen, 

2019), and work-based learning or experiential learning opportunities (ACTE, 2018; 

AdvanceCTE, 2018; Aspen, 2019). 

Equity 

In addition to the access-based equity reference by Lowry and Thomas-Anderson noted 

above, Imperatore and Hyslop (2017) also noted the importance of attention to issues of equity 

by high-quality CTE programs. Similarly cross-referenced, Gauthier’s (2020c) reference to 

diverse teaching methods is included below under the theme faculty, and Fletcher’s (2018) 

reference to the inclusion of culturally-relevant hiring practices to attract a diverse faculty is 

included below in the theme of program administration. While equity was not a major theme 

found in this literature, it was promising to see references to it within several broad themes. This 

will be discussed further in the Future Research Recommendations section.  
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Faculty 

Three process-based program elements were referenced in conjunction with high-quality 

programming in postsecondary CTE in the analyzed articles. Gauthier (2019) emphasized that 

faculty should have opportunities to engage with employers at worksites to ensure they fully 

understand what will be required of their students in the workforce. Gauthier (2020c) also 

referenced the importance of faculty creating an effective learning environment and using 

diverse teaching methods.  

One process-related element of high-quality postsecondary CTE was identified in the 

white paper analysis for the faculty theme: faculty visit worksites to gain knowledge of 

requirements for future employees (Aspen, 2019; ACTE, 2018). 

Labor-market Outcomes 

Two related labor market outcome elements related to process were identified in this 

analysis: program should be aligned with the labor market demands of the field (AdvanceCTE, 

2018) as well as the specific region’s labor market needs (Aspen, 2019). 

Partnerships 

Three process-based elements were identified in the analyzed white papers related to 

engaged partnerships with industry: employers impact curriculum (Aspen, 2019; ACTE, 2018), 

partnerships with industry include reciprocal support (Aspen, 2019), and partners are engaged to 

ensure programs are aligned with workforce needs (ACTE, 2018). 

Pathway 

Four elements were found related to pathways, including articulation agreements (ACTE, 

2018; AdvanceCTE, 2018; Aspen, 2019) and multiple on- and off-ramps in which students 

engage in work at multiple levels and can easily come back for further training to achieve a 
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elevate employment level within the industry (Aspen, 2019; ACTE, 2018). Additionally, Aspen 

(2019) included stacked credentials and a short time frame to earn a credential, which they 

defined as 6-22 weeks. 

Program Administration 

References to processes related to program administration in high-quality programming 

were found in three of the analyzed articles. Lowry and Thomas-Anderson noted the importance 

of a program’s ability to adapt quickly to the shifting needs of industry in order to deliver 

relevant training needed by industry. Fletcher (2018) noted the importance of a program 

practicing culturally-relevant hiring practices in order to attract a diverse faculty. Only one 

article referenced the importance of a program’s use and sharing of data (Morgan, 2020) relative 

to high-quality programming. 

There were substantial findings from the analyzed white papers in the theme of program 

administration processes that lead to high-quality postsecondary CTE programs. Three sub-

themes emerged: programs’ use of data, program delivery, and program evaluation. 

1. Data: In the sub-theme of data processes, the emerging elements were that data is used 

for continuous improvement (ACTE, 2018; AdvanceCTE, 2018; Aspen, 2019) and that 

the program shares data as appropriate with relevant stakeholders (ACTE, 2018; 

AdvanceCTE, 2018; Aspen, 2019). 

2. Delivery: In the sub-theme of program delivery processes, findings were that the program 

is delivered in a cohort model (Aspen, 2019), with multiple start dates (Aspen, 2019), 

through several delivery options or locations (Aspen, 2019). Additionally, Aspen (2019) 

suggested that the credit and noncredit options offered by a program should complement 
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each other to ensure they are not in competition with one another and that the program 

overall should be responsive to employer needs (Aspen, 2019). 

3. Evaluation: All analyzed white papers emphasized the importance of program evaluation 

processes to high-quality postsecondary CTE programming. The elements included in 

this sub-theme included the accreditation process (AdvanceCTE, 2018), an established 

new program approval process (AdvanceCTE, 2018; Aspen, 2019), regular program 

evaluation, (AdvanceCTE, 2018), and regular quality assessments (ACTE, 2018; 

AdvanceCTE, 2018; Aspen, 2019). 

Student Support 

There were substantial findings on the theme of student support in the publications by Aspen 

(2019) and ACTE (2018). This theme was not present in the scholarly literature process findings, 

which will be addressed further in the Discussion section. Two sub-themes emerged: student 

persistence support and student career support. Elements within student persistence support 

included supportive onboarding for students (Aspen, 2019; ACTE, 2018) and processes that 

support students re-enrolling after time away from the program (Aspen, 2019; ACTE, 2018). 

Elements within career support for students included active support of student career knowledge 

(Aspen, 2019; ACTE, 2018) and assistance with placement in appropriate jobs (Aspen, 2019; 

ACTE, 2018). 

Tying the two themes together was the importance of programs offering consistent 

support for students from the recruitment stage through job placement (Aspen, 2019; ACTE, 

2018). 
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Table 2.6. Processes in high-quality postsecondary CTE programming identified in the 

literature 

Theme Program Element References 

Access   

 programs are inclusive and accessible to all 

ACTE (2018), Aspen (2019); 
Gauthier (2020c), Imperatore & 
Hyslop (2017); Lowry & 
Thomas-Anderson (2017) 

 
program is accessible to those who aren’t 
prepared for BA/BS Gauthier (2019) 

 recruit without bias Aspen (2019), ACTE (2018) 

 
program maintains a focus on serving less-
skilled populations Modestino (2016) 

 
program provides access to underrepresented 
populations 

Lowry & Thomas-Anderson 
(2017) 

Curriculum   
 
 promote independent and social learning Gauthier (2020c) 

 
program provides students skills to enter 
workforce & be successful 

Lowry & Thomas-Anderson 
(2017); Thouin (2021) 

 
curriculum has industry input to ensure it is 
tailored to employer skill requirements Modestino (2016) 

 advisory board provides impact on curriculum Gauthier (2019) 

 
program prepares students for high-demand 
occupations 

Lowry & Thomas-Anderson 
(2017) 

 industry-aligned student assessment ACTE (2018), Aspen (2019) 
Equity   

 program has attention to equity Imperatore & Hyslop (2017) 
 programs intentionally seek out 

underrepresented populations when recruiting 
Aspen (2019), ACTE (2018) 

 equitable and accessible experiential learning 
and work-based learning 

Aspen (2019) 

 equitable access to high-wage, high-skill 
programs 

Aspen (2019) 

Faculty   

 
faculty have opportunities to engage with 
employers at worksites 

Aspen (2019); ACTE (2018); 
Gauthier (2019) 
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Table 2.6 (continued). 
 faculty create effective learning environment Gauthier (2020c) 
 faculty use diverse teaching methods Gauthier (2020c) 
Program 
Administration   

 
program can adapt quickly to shifting needs of 
industry 

Lowry & Thomas-Anderson 
(2017) 

 
program has culturally-relevant hiring practices 
to attract diverse faculty Fletcher (2018) 

 incorporates program assessments Morgan et al. (2020) 

 shares program data externally 

ACTE (2018), AdvanceCTE 
(2018), Aspen (2019); Morgan 
et al. (2020) 

 accreditation AdvanceCTE (2018) 
 program delivered in cohort model  Aspen (2019) 

 
credit and noncredit options complement each 
other, do not compete Aspen (2019) 

 multiple start dates Aspen (2019) 

 program approval process 
AdvanceCTE (2018), Aspen 
(2019) 

 responsive to employer needs Aspen (2019) 
 several locations or delivery options Aspen (2019) 
 regular program evaluation AdvanceCTE (2018) 

 regular quality assessments 
ACTE (2018), AdvanceCTE 
(2018), Aspen (2019) 

 shares data with stakeholders  

 data is used for continuous improvement 
ACTE (2018), AdvanceCTE 
(2018), Aspen (2019) 

Labor Market   
 aligned with labor market demand AdvanceCTE (2018) 

 aligned with regional need 
AdvanceCTE (2018), Aspen 
(2019) 

 
labor market outcomes are treated as measure of 
student success Aspen (2019) 

Partnerships   
 employers impact curriculum Aspen (2019), ACTE (2018) 

 
partnerships with industry include reciprocal 
support Aspen (2019) 
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Table 2.6 (continued). 

 
partners are engaged to ensure programs are 
aligned with workforce needs ACTE (2018) 

Pathways   

 articulation agreements 
ACTE (2018), AdvanceCTE 
(2018), Aspen (2019) 

 multiple on- and off-ramps Aspen (2019), ACTE (2018) 
 short time frame of 6-22 weeks Aspen (2019) 
 stacked credentials Aspen (2019) 
Student Support   
 student career development support Aspen (2019), ACTE (2018) 
 impactful guidance and advising Aspen (2019) 

 
student support from recruitment through job 
placement Aspen (2019), ACTE (2018) 

 students can leave and come back Aspen (2019), ACTE (2018) 
 supportive onboarding for students Aspen (2019), ACTE (2018) 
 help students get good jobs Aspen (2019) 
 

High-Quality Postsecondary CTE Outputs 

The literature defined the outputs of high-quality postsecondary CTE within the themes 

of learning outcomes (6 identified elements) and labor market outcomes (10 identified elements) 

(Table 2.10). Themes emerging from the outputs identified by the national organization white 

papers were largely concentrated in labor market outcomes for students (n=7), with one element, 

“industry-recognized credential” (AdvanceCTE, 2018; Aspen, 2019) related to the theme 

pathways. Findings related to the theme of student labor market outcomes included references to 

economic outcomes for students (AdvanceCTE, 2018; Aspen, 2019), and career outcomes such 

as “good jobs”, high-skill and high-demand jobs (AdvanceCTE, 2018). 
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Learning Outcomes 

The adequate preparation of program completers was mentioned in four of the analyzed 

articles on high-quality postsecondary CTE. References included general statements such as 

program prepares students for high-demand occupations (Lowry & Thomas-Anderson, 2017), 

graduates are skills-proficient and career-ready (Gauthier, 2019; Gauthier, 2020c; Modestino, 

2016), and graduates have a foundational knowledge of the industry (Gauthier, 2020c). 

Additionally, Gauthier (2020c) referenced the importance of completers being able to effectively 

transfer what they learned in the program to the work environment Gauthier (2020c). Gauthier 

(2019) also referenced the importance of high-quality programs effectively preparing graduates 

for the possibility of career advancement within the field. 

Labor Market Outcomes 

Program outcomes related to the economy and labor market were identified in five 

articles. Subthemes within this outcome were student outcomes and societal outcomes. Labor 

market outcomes for students included that high-quality postsecondary CTE programs lead to 

high-tech, high-demand jobs (Modestino, 2016), that graduates have economic opportunity 

(Gauthier, 2019), and that the program provides a pathway to sustainable employment at a living 

wage (Modestino, 2016), and that students acquire jobs in the industry upon completion 

(Modestino, 2016). 

Larger societal benefits related to the labor market or economy included graduates benefit 

society as skilled workers in various industries (Gauthier, 2019), the program meets the current 

and future labor market needs (Sergeyev et al., 2019; Sublett & Tovar, 2021) of local/regional 

industry (Lowry & Thomas-Anderson, 2017) and benefits the local region’s economic stability 
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(Gauthier, 2019) as well as the broader economy of the nation (Lowry & Thomas-Anderson, 

2017). 

Table 2.7. Outputs of high-quality postsecondary CTE programming identified in the literature 

Theme Program Element References 

Student Learning Outcomes   

 
program completers are 
prepared for high-demand 
occupations 

Lowry & Thomas-Anderson 
(2017) 

 
program completers can 
transition knowledge gained to 
work environment 

Gauthier (2020c) 

 program completers are skills-
proficient and career-ready 

Gauthier (2019, 2020c); 
Modestino (2016) 

 
program completers have 
foundational knowledge of the 
industry 

Gauthier (2020c) 

 
program completers are 
prepared for career 
advancement within the field 

Gauthier (2019) 

 
completion of program is 
industry-recognized credential 

AdvanceCTE (2018), Aspen 
(2019) 

 
program completers have the 
skills required to enter 
workforce & be successful 

Lowry & Thomas-Anderson 
(2017); Thouin (2021) 

 
program completers benefit 
society as skilled workers in 
various industries 

Gauthier (2019) 

 program completers have 
economic opportunity Gauthier (2019) 
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Table 2.7 (continued). 

 program completion leads to 
high-demand jobs 

AdvanceCTE (2018); 
Modestino (2016) 

 program completion leads to 
high-tech jobs Modestino (2016) 

 
program completion leads to 
high-skill career AdvanceCTE(2018) 

 
program completion leads to 
high-wage career AdvanceCTE (2018) 

 
credential leads to economic 
mobility Aspen (2019) 

 family-sustaining wages AdvanceCTE (2018) 

 good jobs AdvanceCTE (2018) 

Labor Market Outcomes 
program completers meet the 
current and future needs of 
local/regional industry 

Lowry & Thomas-Anderson 
(2017) 

 
program completers meet the 
needs of the current and future 
economy at large 

Lowry & Thomas-Anderson 
(2017) 

 program meets current/future 
labor market needs 

Sergeyev et al. (2019); Sublett 
& Tovar (2021) 

 
program completion is a 
pathway to sustainable 
employment at a living wage 

Modestino (2016) 

 program impacts local region’s 
economic stability Gauthier (2019) 

 students acquire jobs in the 
industry upon graduation Modestino (2016) 
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Discussion 

The conceptual framework for this study was the Input-Process-Output model, in which 

inputs and processes lead to outputs Additionally, processes can inform, improve, and maintain 

inputs. This model is used throughout the discussion. Additionally, Miller’s Principles of 

Vocation Education is referenced to provide a foundation of CTE programming. Aspen’s student 

success model is utilized in the understanding of desired student success outcomes: learning, 

completion, equity, and labor market outcomes. 

Defining High-Quality CTE 

Analysis of scholarly literature allowed for the development of a definition of high-

quality postsecondary CTE through references to various program elements related to high-

quality programming, as reported in the previous section on Findings. Findings included multiple 

references to inputs, processes, and outputs, allowing for construction of a definition that aligns 

with the foundational framework of HRD’s Basic System Model. The definition developed from 

the findings is:  

A high-quality postsecondary CTE program is an accessible program (Gauthier, 2019; 

Gauthier, 2020c; Imperatore & Hyslop, 2017; Lowry & Thomas-Anderson, 2017; Modestino, 

2016) with prepared faculty (Fletcher, 2018; Gauthier, 2019) delivering engaging instruction 

(Gauthier, 2019; Gauthier, 2020c; Gillis et al., 2016; Lowry & Thomas-Anderson, 2017) of 

industry-aligned and integrated curriculum (Gauthier, 2019; Gauthier, 2020c; Gillis et al., 2016; 

Lowry & Thomas-Anderson, 2017; Modestino, 2016; Roumell, Salajan, & Todoran, 2020; 

Thouin, 2021) leading to an industry-recognized credential (Gauthier, 2020c; Lowry & Thomas-

Anderson, 2017; Roumell, Salajan & Todoran, 2020) that provides students a clear pathway 

(Gauthier, 2020c; Holzer, 2017; Lowry & Thomas-Anderson, 2017) to jobs that contribute to the 
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local/regional labor market and economy (Gauthier, 2019; Lowry & Thomas-Anderson, 2017; 

Modestino, 2016; Sergeyev et al., 2019; Sublett & Tovar, 2021).  

This definition was constructed based on the major findings related to this research 

question. It includes references to inputs, processes, and outputs, as seen in the IPO model. 

Similarly, it references aspects from each of Miller’s categories of People, Programs, and 

Processes. 

High-Quality Postsecondary CTE Inputs 

The findings show that inputs to high-quality CTE are found within curriculum, faculty, 

instruction, pathways, partnerships, equipment & technology, work-based learning 

opportunities, and program resources. It was notable that the white papers included a similar 

focus to the scholarly literature on curriculum, but did not include substantial references to 

instruction as the scholarly literature had. Additionally, white papers were found to focus more 

on the credentials and preparation of faculty and program resources than scholarly literature. 

Student support input elements were found in the white papers but not in the scholarly literature. 

High-Quality Postsecondary CTE Processes 

The process findings were least aligned between the scholarly literature and white papers 

of the three elements of inputs, process, and outputs. White papers focused heavily on active and 

engaged processes that build strong inputs, which lead to the desired outputs. Scholarly literature 

was found to focus more on inputs and abstract processes rather than detailed building-block 

style processes found in the white papers. The themes that emerged from scholarly literature 

were accessible programming, curriculum, equity, faculty, and program administration, while the 

themes from white papers were access and equity (5 elements), curriculum (3 elements), faculty 
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(1), labor market outcomes (3), partnerships (3), pathways (4), program administration (11 

elements), and student support (6).  

While findings from both bodies of publications reflected the Basic Systems Model of 

IPO, the white papers presented more alignment with Miller’s Principles in their treatment of the 

processes. 

High-Quality Postsecondary CTE Outputs 

There was substantial agreement between the scholarly literature and the national 

organization white papers that outputs or outcomes of high-quality postsecondary CTE programs 

are positive labor market outcomes for students that also benefit both regional and national 

workforce needs. It was notable that there were more references to outcomes in the scholarly 

literature than in the white papers, but also must recognize that the white papers included for 

analysis were published as guides for leaders/practitioners, meaning the publications 

intentionally focus on inputs and processes more than outputs. 

Summary  

A definition of high-quality postsecondary CTE programming was developed from the 

findings of the integrative review of literature. High-quality inputs were found to incorporate 

elements from curriculum, instruction, faculty, pathways, partnerships, financial resources, 

teaching capacity, equipment and technology, student support, and work-based learning. High-

quality processes were found to incorporate elements from accessible programming, curriculum, 

equity-based practices, faculty, program administration, partnerships, pathways, and student 

support. High-quality postsecondary CTE program outputs include student labor market 

outcomes and benefits to local, regional, and national workforce development and economy.  
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Recommendations and Implications 

Recommendations for research and implications for research and practice are discussed 

in this section. This study identified the definitions, inputs, processes, and outputs to high-quality 

postsecondary CTE programming based on identified relevant scholarly literature and national 

organization white papers. The definition of high-quality postsecondary CTE developed from the 

findings of Article 1 is: an accessible program with prepared faculty delivering quality, 

engaging instruction of industry-aligned and integrated curriculum leading to an industry-

recognized credential that provides students a clear pathway to jobs that contribute to the 

local/regional labor market and economy.  

Recommendations for Future Research   

Recommendation #1– Replicate with expanded research terms and/or changes to exclusionary 

conditions.  

Research for this integrative review intentionally focused on the term “high-quality” as it 

is in frequent use at this time. Replicating the integrative review process with expanded search 

terms to include additional phrases that also connote high-quality could lead to expanded 

findings. Similarly, expanding the search years could provide additional references for analysis, 

however, the analysis should then include an additional step to ensure the content is not out-of-

date with practice or research standards.   

Recommendation #2 – Investigate practitioner perspectives of high-quality CTE. 

 Research that focuses on the quality of postsecondary CTE programming should include 

the educator/practitioner perspective, as they are responsible for delivery and implementation of 

CTE in practice. Further research on defining high-quality postsecondary CTE program elements 
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from the postsecondary CTE faculty perspective would add value to the definition by grounding 

it in practice. 

Recommendation #3 – Connect inputs and processes with outcomes.  

 More research is needed to connect the desired outcomes of postsecondary CTE 

programming, as defined in this study, to the inputs and processes that may or may not contribute 

to those outcomes. Causal research that identifies the practices that lead to specific outcomes 

would benefit the field. Case studies from programs that are high-achieving in any outcome area 

as well as qualitative research with practitioners, students, and alumni could add to the 

understanding of what works. 

Implications for Practice 

Findings from this study allow us to drill down to the inputs, processes, and outputs that 

define high-quality postsecondary CTE. The categories of findings were in alignment with the 

foundational field theories by Prosser (1925) and Miller (1984), but were updated to the 

contemporary understanding of the needs of students, industry, and society.  

Faculty are the cornerstone of postsecondary CTE programming, as evidenced by the 

substantial inputs and processes identified through this study that are related to faculty 

characteristics, abilities, and practice. The delivery of curriculum, quality of instruction, 

alignment with industry standards, and investment in student success are a few of the identified 

program elements that rest heavily on the responsibility of the faculty. However, Fletcher and 

Gordon (2018) point out that enrollments in graduate-level CTE teacher preparation are 

declining, impacting the CTE educator pipeline. Additionally, Gauthier (2020b) notes that 

administrators are relying more on adjunct talent to deliver postsecondary CTE courses. Further, 

Fletcher (2018) and Aspen (2019) note the importance of diverse faculty to the field. Therefore, 
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it is important that colleges invest appropriate resources in (a) the recruitment of qualified and 

diverse faculty, (b) appropriate professional development to support effective instructional 

practices, and (c) maintain regular program assessments and evaluations to ensure the program 

delivery is aligned to the program goals. 
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CHAPTER 3: ARTICLE 2: EDUCATOR VIEWPOINTS TOWARD HIGH-QUALITY 

POSTSECONDARY CAREER AND TECHNICAL EDUCATION: 

A Q METHODOLOGICAL STUDY 

Introduction 

Educational programs are composed of numerous inputs or elements, such as curriculum, 

faculty credentials, and program resources. Effective program elements are key to impacting 

student success outcomes. Faculty have the primary and direct role of delivering CTE 

programming (AdvanceCTE, 2018). In their report “Driving Quality in Postsecondary CTE: 

Approval and Evaluation Policies,” AdvanceCTE (2018) asserts, “Faculty are key players in 

institutional decision-making processes, particularly when it comes to their having primary 

responsibility around curriculum and standards. While trustees, states, and/or accreditors may 

have the final power of program approval and re-approval, the process begins with the faculty 

who create and implement new programs” (p. 5).  

 Community college instructors both within and beyond CTE are tasked with the roles of 

teaching and service (Bartlett, 2002). Instructors must be knowledgeable both in their content 

area as well as in pedagogical practices – that is to say, they must know both what to teach and 

how to teach to effectively deliver the curriculum. Therefore, it is important to understand the 

viewpoints that program faculty hold towards the inputs and processes of delivery high-quality 

postsecondary CTE programming. 

Consistency of the standard of program elements for postsecondary Career and Technical 

Education (CTE) programs could benefit students as well as employers seeking qualified 

employees. However, nationally, there is not an accepted, consistent process for defining 

postsecondary CTE programs as “high-quality” (Imperatore & Hyslop, 2018). This study sought 
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to investigate postsecondary CTE educator viewpoints on elements of high-quality CTE 

programming at the postsecondary level. 

Statement of the Problem 

Postsecondary CTE credentials are increasing in importance to the US economy as an 

estimated 30 million good jobs require a postsecondary, sub-baccalaureate credential (ACTE, 

2020; Carnevale, Strohl, & Ridley, 2017). The term high-quality CTE has been increasing in 

usage by stakeholders, but the field does not have an accepted, standard definition for what 

constitutes high-quality CTE programming (Imperatore & Hyslop, 2018). Program elements are 

key parts of the system that produce the output of a prepared workforce. If students do not 

successfully earn credentials, they cannot fill the gaps in skilled labor we are seeing today. 

Additionally, without consistent application of the term high-quality CTE, employers cannot 

count on the consistency of credentials prospective employees hold from postsecondary 

institutions. 

Faculty are responsible for the delivery and implementation of CTE (AdvanceCTE, 

2018). If there is little or no understanding of the faculty perspective of high-quality program 

elements, it is harder to generate buy-in for student success initiatives and program changes. 

Consistency of delivery of program is dependent on faculty, and therefore their viewpoints are 

essential to maintaining or improving quality programming. 

Statement of Purpose 

The purpose of this study was to identify the viewpoints of community college educators 

towards the elements of high-quality postsecondary career and technical education programs. 

Bragg (2017) identifies five critical processes for improving CTE programs, stating that the 

process must start with the engagement and commitment of practitioners (Bragg, 2017). This is 
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echoed by the focus of this study on the educators’ viewpoints toward high-quality CTE. 

According to Bragg (2017), after the first step of practitioner and partner engagement and 

commitment follows “(b) equity and outcomes assessment, (c) process assessment, (d) process 

improvement and evaluation, and (e) review and reflection” (p. 61).  

This study sought to investigate Postsecondary CTE faculty viewpoints on what 

constitutes as “high-quality CTE” in postsecondary education settings in order to identify where 

gaps exist in postsecondary CTE faculty perspectives on high-quality CTE programming. 

specific attention to program elements that faculty feel are less important and those elements that 

faculty perceive they have no control over implementing.  

Framework 

Basic Systems Model 

This study utilizes Systems Thinking Input-Process-Output (IPO) model of Human 

Resource Development (HRD) (Figure 3.1) as the framework for the study. The study aims to 

identify and explore the spectrum of perspectives that exist in the postsecondary CTE faculty 

population towards high-quality CTE program elements. For the purpose of this study, high-

quality student success outcomes are defined by Aspen Institute’s (2017) Four Pillars of Student 

Success. Additionally, Miller’s (1984) Principles for Vocational Education provides the 

foundational framework that grounds the study in the field of CTE by establishing the 

foundational principles of the field. 
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Figure 3.1. Basic Systems Model, adapted from Swanson & Holton, 2001 

 

ACTE Quality CTE Program of Study Framework 

The 2018 ACTE Quality CTE Program of Study Framework (“ACTE Framework”) 

captures inputs and processes of quality CTE programs for this study. In an effort to generate 

consistency for CTE assessment in general, ACTE produced a universal self-assessment 

framework for CTE programs, intended to be applicable to both secondary and postsecondary 

programs. The ACTE Framework was published in 2018 as part of the organization’s “High-

quality CTE Initiative” (Imperatore & Hyslop, 2018). The ACTE Framework includes 92 criteria 

across 12 categories (see Appendix) that ACTE researchers determined as necessary for “high-

quality” CTE programs.  

While ACTE researchers’ discussion of this tool refers to the 92 criteria (see Appendix A 

for the full list of criteria) as program “inputs”, it is observed that the criteria include both inputs 

and processes. In short, the self-evaluation tool aims to encourage programs to complete a self-

assessment on the measurable data on elements that can be controlled and therefore directly 

improved by the program faculty or administration. In order to improve outcomes of 
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postsecondary CTE programs, research is needed on the inputs and processes that achieve a high 

rate of student success outcomes. 

Research Questions 

 The goal of this research is to identify the viewpoints of community college educators 

towards the elements of high-quality postsecondary career and technical education programs to 

identify patterns and gaps in perspectives, with specific attention to program elements that 

consistently rank as less important. This will provide a better understanding of how to address 

improvement and change initiatives when working with postsecondary CTE faculty. With this in 

mind, the following research question to guide this study is:  

(1) What are the viewpoints of postsecondary career and technical educators at 

community colleges toward high-quality CTE and why?  

Review of Literature 

The Community College 

Community colleges have three broad categories of offerings to meet the needs of the 

general public: liberal arts transfer, workforce development, and non-credit enrichment 

opportunities (Jacobs, 2019). The workforce development arm of community colleges includes 

CTE programs that lead to industry-recognized credentials, on-going training for industry 

professionals, and applied associate of science (AAS) degrees.  

Often heralded as the “best-kept secret” of the higher education system in the US 

(Mellow, 2000), community and technical colleges offer a multitude of post-high school, sub-

baccalaureate coursework, and credentials, including two-year associate’s degrees in the liberal 

arts that can be transferred towards bachelor’s degree progress at four-year institutions, applied 

associate’s degrees in CTE, shorter-term certificates, adult developmental education, GED 
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preparation, ESL services, and often non-credit continuing education and lifelong learning 

opportunities for the community. With substantial federal, state, and local tax-base funding, 

enrollment costs to the students are substantially lower than four-year universities (Mellow, 

2000). 

The multitude of offerings within community colleges means that these institutions often 

have divergent and sometimes competing missions (Amey, 2017; Mellow, 2000). Despite this, or 

perhaps because of it, community colleges remain more nimble than four-year colleges and 

universities and are therefore best able to provide constantly-evolving CTE training as needed by 

industry. 

Structure & Administration of Postsecondary CTE Programs 

While federal Career and Technical Education funding legislation has largely addressed 

both secondary and postsecondary programs, and oversight of these programs have jointly been 

delegated to individual states (Chen & Schmidtke, 2017), and within each state the delivery and 

administration of programs is divided by level. While states are responsible for overarching 

outcomes and reporting, most postsecondary CTE programs are administered independently by 

the college in which it is housed. 

CTE program offerings are organized into 16 career clusters encompassing 79 guided 

pathways, but community colleges are not obligated to offer all programs (Advance CTE, 2020; 

Chen & Schmidke, 2017; Scott & Sarkees-Wircenski, 2008). Postsecondary CTE is inclusive of 

all sub-baccalaureate, industry-recognized credentials within the 16 Career Clusters, including 

associate’s degrees, applied associate’s degrees, sub-associate and post-associate industry 

certificates, college-affiliated apprenticeships, and non-credit programs. 
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High-Quality Career and Technical Education 

Consistent program standards benefit both students and potential employers (Lowry & 

Thomas-Anderson, 2017). While there is currently no one assessment used for assessing 

postsecondary CTE program inputs (Bragg, 2017; Imperatore & Hyslop, 2018), several national 

organizations tied to postsecondary education or CTE have published whitepapers and 

frameworks with self-assessment tools. The Association for Career and Technical Education 

(ACTE) developed the “Quality CTE Framework” tool (2018) that intentionally focuses on 

program inputs and processes. Additionally, the Aspen Institute (Davidson et al., 2019) 

published the Workforce Playbook for community college leaders that focuses on program 

development for postsecondary CTE. AdvanceCTE published Driving quality in postsecondary 

CTE: Approval and evaluation policies (2018), a guidebook and accompanying tool for state 

policy makers related to the program approval process for CTE programs. At the postsecondary 

level, CTE credentials are of increasing importance to the United States economy due to 

misalignment between available workforce and the demand for middle-skill jobs, referred to as 

the skills gap (D’Amico et al., 2019; Symonds et al., 2011). 

CTE Program Funding 

To deliver CTE programs, community colleges must have reliable and consistent funding 

to support their programs (Lowry & Thomas-Anderson, 2017). National funding is tied to 

postsecondary CTE program outputs in the form of student success measures (Bragg 2017; 

Lowry & Thomas-Anderson, 2017; Klein et al., 2014. Stone and Lewis (2014) point out that 

CTE/vocational legislation funding has included calls for increased, measured, or guaranteed 

“quality” for generations, specifically citing the 1963 report by the Panel of Consultants on 

Vocational Education that led to the Vocational Education Act of 1963 (p. 108). Indeed, on the 
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first page of the Vocational Education Act (1963), there is a reference to high-quality vocational 

education. According to Stone and Lewis (2014), the panel stated that improved quality of 

programming would require intentional research efforts, and specified that 10% of the funding be 

earmarked for “research and development in vocational and technical education be encouraged, 

supported, and coordinated at the national level” (Stone & Lewis, 2014, p. 108). Similarly, the 

original Perkins legislation specifically referenced five areas of supported and necessary 

research, one being “effective methods for providing quality vocational education” (Stone & 

Lewis, 2014, p.108). Perkins II legislation used the term “high-quality” to encourage research, 

citing “articulation of school and college instruction with high-quality work experience” as one 

of eleven needed research areas (Stone and Lewis, 2014, p. 108). 

Discrepancies in Defining High-Quality 

Researchers in the field of CTE have made multiple references to high-quality CTE 

programming. Kreisman and Strange (2019) reference high-quality CTE programs as those 

which implement a career pathways approach. Lowry and Thomas-Anderson (2017) reference 

Brown (2003) and Drage (2009) in defining high-quality CTE programs are those that “prepare 

students for high-demand occupations” (p. 45). The researchers expand this definition as “such 

programs emphasize increased student engagement and innovative integration of academic 

courses in a way that meets the needs of employers and the economy at large. These programs 

have the capacity to impact our economy on a global scale. (Brown, 2003; Drage, 2009)” (Lowry 

& Thomas-Anderson, 2017, p. 45).  

Benson et al. (2008) specify that high-quality CTE programs depend on skills 

development, while Fletcher and Gordon (2018) reference that undergraduate and graduate CTE 

programs must ensure high-quality delivery to achieve high-quality CTE programming at the K-
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12 and community college levels. Stringfield et al. (2013) reference a multi-faceted definition of 

high-quality CTE programming that most closely echoes the ACTE Quality CTE Framework. 

They note that high-quality programs have (a) vertical alignment (secondary-postsecondary), (b) 

strong advisory boards, (c) curricula aligned with industry expectations, (d) educator focus on 

both content and pedagogical best practices (as opposed to only content), (e) equity and access 

for all students, (f) up-to-date equipment and technology, and (g) connect students to real-world 

application of knowledge (p. 330). Similarly, Laanan, Compton, and Friedel (2006) note that 

quality programs must have strong advisory boards, alignment with workforce needs, and 

transfer articulation agreements with four-year universities. 

Methods 

Introduction 

Q methodology is a research method that allows researchers to explore “dominant 

perceptions or patterns of thought” and is highly useful to gain more understanding regarding 

points of view within groups that have varying or even conflicting points of view (Brown, 2004, 

p. 17). The data collection process includes a statement sorting activity in which statements, 

known as the Q-set, are individually prioritized by the participants, or P-set (Brown, 2004). The 

results are analyzed by factor analysis, revealing participant groups, or factors, that share 

common viewpoints (Watts & Stenner, 2012; Brown, 2004). 

Using Q methodology to address this research question will provide information on the 

dominant viewpoints that exist within this group. The research method will produce factors, or 

groups, of the dominant viewpoints of high-quality postsecondary CTE within the field. 

Five-Step Protocol of Q Methodology 
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Bartlett and DeWeese (2015) provide steps for using Q methodology in studying human 

resource development that “describes defining the concourse, developing the Q-set, selecting the 

P-set (sample), Q-sorting (collecting data), as well as analyzing and interpreting the data.” (p. 

72).  These steps align with the five stages of the Q methodology research protocol described by 

Brown (2004), Kandalec Holm (2019), and Watts and Stenner (2012). 

Defining the Concourse 

For this study, the researcher utilized an existing concourse via the 2018 ACTE Quality 

CTE Program of Study Framework (ACTE Framework), which captures inputs and processes of 

quality CTE programs. The ACTE Framework was published in 2018 as part of the 

organization’s “High-quality CTE Initiative” (Imperatore & Hyslop, 2018). The ACTE 

Framework (2018) was developed to generate consistency for CTE assessment (Imperatore & 

Hyslop, 2018). To develop the Framework, Imperatore and Hyslop invested three years 

researching and reviewing all available CTE Frameworks (Imperatore & Hyslop, 2018). 

The ACTE Framework is intended for both secondary and postsecondary programs. The 

ACTE Framework includes 92 criteria across 12 categories (see Appendix) that ACTE 

researchers determined necessary for “high-quality” CTE programs following an exhaustive 

search and analysis of existing frameworks. 

Q-Set 

The Q-set is a selection of statements from the concourse that participants in the P-set 

will sort according to their individual perspectives (Watts & Stenner, 2012; Brown, 2004). 

According to Watts and Stenner, Stephenson asserted that there was no single, set way to 

establish the Q-set because the Q-set can and must be adapted to answer the specific research 

questions of the study (Watts & Stenner, 2012, p. 57). Instead, the Q-set requires that as a sample 
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group, they broadly represent the opinions and viewpoints possible regarding the topic (Watts & 

Stenner, 2012; Brown, 2004).  

This study used a structured Q-set as suggested by Watts and Stenner (2012), in which 

representative statements from each of the established categories were selected for inclusion in 

the Q-set. The concourse was reviewed for applicability to the research question, application to 

postsecondary CTE programs, and redundancy. This resulted in 54 Q-set statements for sorting 

(see Appendix). 

Q-Sort (Data Collection) 

The Q-sort included a quantitative process of data collection (statement sorting) and a 

qualitative process of data collection (follow-up questions via post-sort survey or interview). 

Participants comprising the P-set completed the Q-sort online via Q Method Software. The 

condition of instruction was: Which program elements are most important to achieve high-

quality CTE program outputs (such as learning, completion, equity, labor market outcomes)?  

Participants first sorted the Q-set into groups of most important, most unimportant, or not 

sure/neutral. Following this step, participants sorted the Q-set statements into a forced 

distribution matrix (Figure 3.2), ranging from most unimportant (-6) to most important (+6).
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Figure 3.2: Forced distribution matrix used for this Q-sort 

 

After submitting the Q-sort, participants were asked to complete a short survey on their 

sorting decisions and given the option to submit demographic information (see Appendix). 

Nineteen of 27 participants (70.4%) submitted the post-sort survey, however, all 27 Q-sorts were 

retained in the study as the process of analysis is separate for Q-sorts than post-sort surveys. 

Data Analysis 

A dual process of analyses was completed following the collection of data. Qualitative 

interpretation and analysis were implemented for open-ended questions that participants 

answered at the end of the Q-sort. For quantitative data collected through the statement sorting 

activity, three sets of statistical procedures were applied after pre-data analysis: correlation, 

factor analysis, factor rotation, and computation of items scores by factor. Factor analysis was 

utilized to group the participants by viewpoint patterns that emerged from card sorting. Using 

KADE software Q data analysis tool version 1.2.1 (Banasick, 2019), the researcher extracted 

 

Most unimportant Most important 
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eight factors using Principal Component Analysis, then selected five factors (based on the screen 

plot eigen values, number of participants loading, and factor loadings) for rotation and applied 

Varimax rotation with p< 0.05 and majority common variance required. Two bipolar factors 

were found and split. Bipolar Factor 1 was split into Factor 1a and Factor 1b. Bipolar Factor 4 

was split into Factor 4a and Factor 4b.  Distinguishing statements were set at two thresholds: 

p<0.05 and p<0.01.  Factor arrays, distinguishing statements,  high- and low- rated items, and 

open-ended post-sort survey responses were examined and interpreted to develop the unique 

viewpoints. The findings are reported below and discussed in detail in the Discussion section. 

Findings 

The overarching research question sought to determine the unique viewpoints 

postsecondary CTE faculty have towards the components of a high-quality CTE program.  

Findings from both the quantitative data that was sorted by the participants and the qualitative 

data to provide a richer description for each viewpoint are reported in this section. 

P-Set 

The group of participants in a Q-methodological study is referred to as a P-set. Because 

the data produced by Q methodology is intended to shed light on a particular population rather 

than the population at large, the P-set is carefully selected to be representative of that population 

(Brown, 2004). Similarly, the quantity of participants in the P-set does not need to be expansive 

to capture the dominant perceptions of a specific group (Watts & Stenner, 2012). Instead, it is of 

utmost importance to the study to select participants with comprehensive knowledge and vested 

interest in the research topic (Brown, 2004). To address the research question, the P-set was 

composed of community college educators who work in the field of postsecondary CTE.  
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The P-set was recruited via email with a link to the online Q-sort, which included 

informed consent. The first two rounds of recruitment utilized publicly available email addresses 

for CTE faculty at community colleges that the Aspen Institute had recognized as exemplary 

colleges or CTE programs. This recruitment process did not yield sufficient participation 

numbers to complete the study. A third round of recruitment was conducted via email listserv 

blind to the researcher. The researcher sent recruitment materials to known contacts in the field 

who agreed to send the materials to their listservs that included postsecondary CTE faculty. The 

third round of recruitment yielded 35 participants. Of these, 29 completed Q-sorts. After 

reviewing the data, two participant sorts were excluded from analysis. One sort was excluded 

due to participant error in completion in which the participant noted in the post-sort survey that 

they sorted the statements from most important to most unimportant from top to bottom, whereas 

the forced-distribution indicated a horizontal spectrum. The second omitted Q-sort was found to 

have statement cards sorted in numbered order from right to left and top to bottom on the forced 

distribution grid, rather than by perspective of most important to most unimportant.  

These exclusions resulted in a P-set of 27 for this study. Demographic information was 

voluntary, and 20 P-set participants chose to supply this information, which is available in Table 

3.1. 
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Table 3.1. Demographic makeup of P-set, 20 of 27 participants reporting 

Gender Identity N Percentage of Total Reporting 

Male 10 50% 

Female 9 45% 

Genderqueer or Nonbinary 0 0 

My gender is not listed 0 0 

Prefer Not to Answer 1 5% 

Racial and/or Ethnic Identity  Percentage of Total Reporting 

Asian or Asian American 1 5% 

Black or African American 5 25% 

Latinx 0 0 

Middle Eastern or North African 0 0 

Native American/Indiginous 
Peoples 0 0 

Native Hawaiian or Other Pacific 
Islander 0 0 

White/Caucasian 13 65% 

Another race/ethnicity that is not 
listed 0 0 

Prefer Not to Answer 1 5% 

Multiple races/ethnicities 0 0 
 

Additionally, participants were asked to report the CTE cluster or area in which they 

specialize. This information is available in Table 3.2. Of the 16 nationally recognized CTE 

clusters, the study participants represent 12 clusters, or 75%. The heaviest participation was from 

Health Sciences (26.08% of responding participants), followed by Architectural and 
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Construction Technologies at 13.04% and Education and Training at 13.04%. Four nationally-

recognized CTE clusters had no representation in the study: Finance, Government & Public 

Administration, Hospitality & Tourism, and Marketing. 
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Table 3.2. Representative CTE subject areas or CTE clusters from the P-set, 20 participants 
reporting with 3 participants reporting 2 cluster teaching areas. 

Subject Area or Cluster N 
Percentage of Total Reporting 

(N=23) 

Health Sciences 6 26.09% 

Architectural and Construction 
Technologies 3 13.04% 

Education and Training 3 13.04% 

Law, Public Safety & Security 2 8.70% 

Manufacturing Technologies  2 8.70% 

Agriculture, Food & Natural 
Resources 1 4.35% 

Arts & Communications 
Technologies 1 4.35% 

Business Management & 
Administration 1 4.35% 

Human Services 1 4.35% 

Information Technology 1 4.35% 

Science, Engineering & 
Mathematics 1 4.35% 

Transportation, Distribution, & 
Logistics 1 4.35% 

12 Clusters 23 100% 
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The P-set for this study ranged in age from 34 to 57, with a mean age of 46.95, mode of 38, and 

median age of 49. Of the 20 of 27 participants that submitted the demographics survey, only two 

reported working outside North Carolina (Oregon=1, California=1). We cannot know whether 

the remaining 7 participants are from within or outside North Carolina, but can report that of 27 

participants, 66.7% reported teaching postsecondary CTE within North Carolina. 

Factor Analysis 

The five-factor varimax rotation produced 7 unique viewpoints due to the emergence of 

two bipolar factors, Factor 1 and Factor 4, in which one participant that significantly loaded into 

each factor had the mirror opposite viewpoints of the others in the factor. The five-factor solution 

explained 52% total variance in the viewpoints. The scree plot was examined. There were five 

factors before the elbow bend of the plot (Figure 3.3). 
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Figure 3.3. Scree plot representation

 
 

Average composite reliability ranged from 80% to 95% and reliability coefficients for all 

factors was 0.80, above the minimum of .70 as suggested by Watts and Stenner (2012) to be 

considered reliable. Factor characteristics for all Factors can be seen in Table 3.3. A total of 23 

of the 27 participants significantly loaded into the 5-Factor solution (Table 3.4).  
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Table 3.3. Factor Characteristics  

  Average 

Reliability 

Coefficient 

Number of 

Loading Q-

sorts 

Eigen 

Values 

Percent 

Variance 

Explained 

Composite 

Reliability 

Standard 

Error of 

Factor 

Scores 

Factor 1a 0.80 4.00 4.03 15 0.94 0.24 

Factor 1b 0.80 1.00 n/a n/a 0.80 0.45 

Factor 2 0.80 5.00 3.51 13 0.95 0.22 

Factor 3 0.80 5.00 2.61 10 0.95 0.23 

Factor 4a 0.80 4.00 2.08 8 0.94 0.24 

Factor 4b 0.80 1.00 n/a n/a 0.80 0.45 

Factor 5 0.80 3.00 1.70 6 0.92 0.28 

Total Explained Variance = 52.00% 

Factor Correlation Matrix 
 
The factor correlation matrix (Table 3.4) shows the correlations between each pair of factors. 

Factors with similar perspective characteristics are shown to have positive correlation, while 

those with opposing perspectives show negative correlation. The strength of the correlation is 

indicated by the value of the correlation. In this study, the highest positive correlation was found 

between Factors 2 and 4b (r=0.3045). According to Davis (1971) and Hopkins (2002), this is a 

moderate effect size. Due to the bi-polar factors being mirror of the factor, the strongest negative 

correlations were found with Factors 1a and 1b (r= -0.4104) and Factors 4a and 4b at (r= -

0.3544).   
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Table 3.4. Factor Correlation Matrix for the Five Factor Solution with 2 Bi-Polar Factors 

  Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Factor 1a 1.00       

Factor 1b -0.4104 1.00      

Factor 2 0.1787 -0.1808 1.00     

Factor 3 0.0891 -0.1636 0.1598 1.00    

Factor 4a 0.2641 -0.3544 0.0519 0.0055 1.00   

Factor 4b 0.0296 0.2439 0.3045 -0.061 -0.5498 1.00  

Factor 5 0.1178 -0.0839 0.1491 0.2197 -0.118 0.1647 1.00 

 
Factor Loadings 

 Factor loadings indicate the alignment for each participant with each factor (Watts & 

Stenner, 2012). Participants that cross-load into more than one factor have not significantly 

loaded into any one factor (Watts & Stenner, 2012). These are referred to as confounded and are 

excluded from further analysis. Table 3.6 shows the loadings for each participant in each factor. 

In this study, four Q sorts were excluded due to cross-loading: P6, P14, P15, and P23. Significant 

loadings for each factor are designated with an asterisk in Table 3.5. 
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Table 3.5. Factor Loadings by Participant (P#) with Defining Sorts Flagged  
P#  Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

P18 0.8255* -0.8255 0.0327 0.0652 0.1175 -0.1175 -0.0269 
P17 0.8122* -0.8122 0.1582 -0.0525 0.1333 -0.1333 0.0633 

P11 0.5744* -0.5744 -0.0334 0.1617 0.0296 -0.0296 -0.1132 
P19 0.5499* -0.5499 0.1084 -0.0375 -0.1519 0.1519 0.2296 

P04 -0.5429 0.5429* -0.0936 -0.1165 -0.3334 0.3334 -0.0243 
P05 0.132 -0.132 0.7472* 0.09 0.0226 -0.0226 0.0916 

P16 -0.041 0.041 0.6924* -0.0035 0.0877 -0.0877 0.1263 
P24 0.0314 -0.0314 0.581* 0.2688 -0.4172 0.4172 0.1294 

P07 0.2879 -0.2879 0.557* -0.0524 -0.1074 0.1074 -0.1932 
P26 0.0742 -0.0742 0.5134* 0.3836 -0.1523 0.1523 -0.149 

P22 -0.1315 0.1315 -0.1032 0.6537* -0.0193 0.0193 0.4287 
P10 0.0142 -0.0142 -0.0748 0.6124* 0.3016 -0.3016 0.184 

P25 0.2515 -0.2515 -0.0777 0.578* -0.1211 0.1211 -0.1911 
P13 0.1102 -0.1102 0.1618 0.5107* 0.076 -0.076 0.2696 

P23 -0.0538 0.0538 0.2483 0.4741 -0.3875 0.3875 -0.1588 
P02 0.0434 -0.0434 0.2819 0.4567* -0.0412 0.0412 0.0876 

P08 0.1744 -0.1744 -0.0261 -0.0866 0.7549* -0.7549 -0.0584 
P01 0.0662 -0.0662 0.263 -0.09 -0.7472 0.7472* 0.1435 

P27 0.2679 -0.2679 -0.0468 -0.1175 0.6543* -0.6543 0.0863 
P09 0.081 -0.081 0.5169 -0.0752 0.6082* -0.6082 -0.2379 

P20 -0.0468 0.0468 0.2649 0.3098 0.5132* -0.5132 -0.0382 
P06 -0.225 0.225 -0.2251 0.162 0.4437 -0.4437 0.4016 

P15 -0.0431 0.0431 0.3972 -0.1959 0.3984 -0.3984 0.3376 
P21 -0.0938 0.0938 -0.0886 0.1273 -0.0219 0.0219 0.6773* 

P12 0.3813 -0.3813 0.1268 -0.0841 -0.1887 0.1887 0.6589* 
P14 0.2964 -0.2964 -0.0233 0.2907 0.4386 -0.4386 0.5422 

P03 0.0139 -0.0139 0.2975 0.1286 -0.1109 0.1109 0.4313* 
 Note.  * p<0.01 
 

Four participants significantly loaded into Factor 1a, one participant significantly loaded 
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into Factor 1b, five into Factor 2, five into Factor 3, four into Factor 4a, one into Factor 4b, and 

three into Factor 5, for a total of 23 participants significantly loading into the factors. 

 Factor array composite Q-sort standardized Z-scores of Q-set statements are included in 

the Appendix. This comparison shows where the viewpoints differ from each other and to what 

degree (Watts and Stenner, 2012). 

Consensus Statements 

Based on the unique viewpoints, there was one statement that was viewed similarly 

across the factors: Q33: Program is informed by the needs of the community. This statement had 

a correlation of 0.061. Five factors ranked this statement at 0: neither important nor unimportant, 

with one factor ranking it at -1 and one factor at +1. Consensus and disagreement for all 

statements across all factors is available in Appendix. 

Factor Groups 

Seven factor groups emerged from this study. The quantitative findings for each factor 

are reported with corresponding tables for each factor, including highest and lowest rankings, the 

distinguishing items, and composite sorts. A crib sheet was created using the factor arrays which 

report the relative rankings for each factor compared to other factors. Watts and Stenner (2012) 

note “these categories allow us to identify those important issues about which the factor is 

polarized and how it is polarized relative to the other study factors” (p.167). Data analysis 

produced statistically significant distinguishing statements for every factor. These distinguishing 

statements indicate where a factor’s perspective significantly differed from all other factors. In 

some cases, this was a neutral ranking where other factors had ranked on the high or low end, 

and vice versa. These distinguishing factors shed light on how factor groups differ in statistically 

significant ways. Significant statements for each factor are reported and shown in comparison to 
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how other factors ranked the same statements. 

Factor 1 

Bipolar Factor 1 was split into Factor 1a with four participants significantly loading and 

Factor 1b with one participant significantly loading. The perspective represented in Factor 1b is 

in opposition to the perspective of Factor 1a where statements ranked as more/most important by 

Factor 1a were ranked more/most unimportant by Factor 1b, and vice versa. Watts and Stenner 

(2012) indicate split bipolar factors should be treated individually.  

Factor 1a: The Education Guides. This factor is focused on the education in Career and 

Technical Education. The composite factor array for Factor 1a is displayed in Figure 3.4. Their 

composite sorting decisions reflect a prioritization of elements that support student credential 

completion. Their perspective reflects a determination to shepherd their students through the 

program, sharing accurate information about the journey, and viewing the credential as the 

student success outcome. 
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Figure 3.4. Composite Q-sort for Factor 1a. 

Statistically significant (p<0.05) distinguishing statements for this factor are reported in 

Table 3.6. Factor 1a had three statistically significant (p<0.05) distinguishing statements, two of 

which had p<0.01. Distinguishing statements for this factor included Q51: Program makes data 

available to administrators and faculty in aggregated format and disaggregated by race, gender, 

ethnicity, and special populations to identify gaps in student access and success, Q07: Program 

has multiple on-ramps and off-ramps to allow students opportunities to gain employment and re-

enroll, and Q06: Program outcome is credential, license, and/or certification.  
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Table 3.6. Distinguishing Statements for Factor 1a 
Ranking Q Item  Q Statement 

2 Q51* 

Program makes data available to administrators and faculty in 
aggregated format and disaggregated by race, gender, ethnicity, 
and special populations to identify gaps in student access and 
success. 

0 Q7* Program has multiple on-ramps and off-ramps to allow students 
opportunities to gain employment and re-enroll. 

-1 Q6 Program outcome is credential, license, and/or certification. 

Note: p<0.05 : Asterisk (*) Indicates Significance at p<0.01 
 

While Factor 1a ranked these statements somewhat neutrally, many other Factors ranked 

them among their most important or most unimportant statements. Table 3.7 reports this factor’s 

ranking of distinguishing statements compared to how the other factors ranked these statements. 

Table 3.7. Distinguishing Statements for Factor 1a Compared to Other Factors 

Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q51 2* -5 0 -1 5 -4 -4 

Q7 0* 6 -4 -5 -4 4 -3 

Q6 -1 5 -3 -3 -4 6 3 

 

Factor 1a’s highest-ranked statements (rankings of +4 to +6) and lowest-ranked 

statements (rankings of -4 to -6) are reported in Table 3.24. Q45: Program provides students a 
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clear pathway to completion was the Factor’s highest-ranked statement at +6. One of two +5 

ranked statements for this factor was also focused on a clear pathway, Q41: Program provides 

students a clear pathway to obtain employment. Overall, the six highest-ranked items (+4 to +6 

rankings) revealed perspectives related to clear pathways, curriculum based on industry 

standards, partnerships with diverse stakeholders, and providing accurate information to students 

on pre-enrollment issues such as applying, enrolling, and financing their studies, as well as post-

completion labor market expectations. 

The lowest ranking statement (-6) for Factor 1a was Q46: Program provides 

opportunities for students to participate in active Career and Technical Student Organizations 

(CTSOs). Other lowest ranked items (-4 to -5) included employer input on the curriculum, 

building from general to specific knowledge, personalized instruction to meet the needs of 

diverse learners, project-based learning, and program facilities meet OSHA requirements. 
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Table 3.8. Highest and Lowest Ranked Items for Factor 1a 
 

Ranking Q Item  Q Statement 

Highest   

6 Q45 Program provides students a clear pathway to completion. 

5 Q41 Program provides students a clear pathway to obtain employment. 

5 Q1 Curricula is based on industry standards and competencies. 

4 Q42 Program provides potential students accurate information on 
applying, enrolling, and financing their education. 

4 Q34 

Program has partnerships with diverse stakeholders, such as 
small, medium, & large businesses, industry representatives, 
community, workforce & economic development agencies, and 
other education stakeholders. 

4 Q43 Program provides students accurate labor-market outcome 
expectations (i.e. expected salary upon completion). 

Lowest    

-6 Q46 Program provides opportunities for students to participate in 
active Career and Technical Student Organizations (CTSOs). 

-5 Q5 Program starts with general and builds to specific knowledge and 
skills. 

-5 Q3 Employers provide input on curriculum. 

-4 Q21 Program offers personalized instruction to meet the needs of 
diverse learners. 

-4 Q30 Program facilities, equipment, technology, and materials meet 
OSHA requirements. 

-4 Q18 Program uses project-based learning. 

 

Qualitative data emphasized this factor’s perspective of the importance of students 

completing the credential and entering the job market. One participant wrote that they 

deprioritized CTSOs because many students don’t have enough time. Another qualitative data 

point was that a participant deprioritized technology because in the end, appropriate supports for 
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diverse learners were more likely to support student completion than updated technology. 

The Education Guides prioritize accurate, shared information (pathways, accurate pre-

enrollment information, accurate labor market information, reliable data), work-based learning, 

industry standards, and career guidance. Compared to other factors, they do not put as much 

emphasis on equipment and technology integration in instruction. The Education Guides 

prioritize elements of high-quality CTE that provide the path for students without doing the work 

for their students. For example, Education Guides ranked work-based learning highly, but not 

project-based learning in the classroom. This shows an emphasis on real real-world learning 

rather than simulated project-based learning. Similarly, they prioritized that the curriculum 

should be based on industry standards, but not that employers need to have direct input on the 

curriculum. 

 Distinguishing statements for this factor were three statements that the factor ranked 

neutrally, whereas most other factors had strong and opposing perspectives. Q51: Program 

makes data available to administrators and faculty in aggregated format and disaggregated by 

race, gender, ethnicity, and special populations to identify gaps in student access and success, 

was of modest importance to this factor’s perspective at +2, but Factors 1b, 4b, and 5 ranked this 

statement as more unimportant at -5, -4, and -4, respectively. Opposingly, Factor 4a ranked this 

statement at +5. Additionally, there was disagreement among the factors about statement Q07: 

Program has multiple on-ramps and off-ramps to allow students opportunities to gain 

employment and re-enroll, which Factor 1a ranked at neutral 0. Other factors had strong opinions 

about this statement, ranking it from -5 to +6. Similarly, other factors ranked Q06: Program 

outcome is credential, license, and/or certification from -4 to +6, but Factor 1a again ranked it 

fairly neutrally at -1. 
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Factor 1b: The Realists. Factor 1b is the split bipolar factor opposite of Factor 1a and 

one participant significantly loaded into this Factor. The composite factor array for Factor 1b is 

displayed in Figure 3.5. 

This factor’s perspective is notable because of its emphasis on real-world application, 

real-world benefits, hands-on learning, and focus on getting students employed in the field. 

When asked what influenced their sorting decisions, one participant wrote, “Need to equip 

students to enter their respective fields.” The term “realist” is applied to someone “who accepts a 

situation as it is and is prepared to deal with it accordingly” (Google/Oxford Languages). This 

factor is so named because they face the black and white of what they perceive a student needs to 

be successful, which they define as becoming employed in the field, and deprioritizes everything 

else. 

Statistically significant (p<0.05) distinguishing statements for this factor are reported in 

Table 3.9. Factor 1b had two statistically significant (p<0.05) distinguishing statements: Q45: 

Program provides students a clear pathway to completion (ranked -4) and Q35: Program has an 

active advisory board (ranked -6, most unimportant).  

 
Table 3.9. Distinguishing Statements for Factor 1b 

Ranking Q Item  Q Statement 

-4 Q45 Program provides students a clear pathway to completion. 

-6 Q35 Program has an active advisory board. 
 

Table 3.10 reports this factor’s ranking of distinguishing statements compared to how the 

other factors ranked these statements. Factor 1b was the only factor to rank Q45 in the negative 

realm, though Factor 5 ranked it at a neutral 0. Q35, Factor 1b’s most unimportant statement (-6), 
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was ranked more neutrally by other factors, ranging from -3 to +2. These statements 

distinguished The Realists from other factors because The Realists ranked them lower than any 

other factor. The statements, Q45: Program provides students a clear pathway to completion and 

Q35: Program has an active advisory board were ranked -4 and -6, respectively, by this factor. 

Other factors ranked Q45 from 0 to +6, and Q35 from -3 to +2. Therefore, this factor is 

distinguished by lower levels of importance towards a clear pathway to completion and active 

advisory boards. 

 
Table 3.10. Distinguishing Statements for Factor 1b Compared to Other Factors 

Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q45 6 -4 5 3 4 1 0 

Q35 -3 -6 2 2 1 -2 2 

 

 



 96 

 

Figure 3.5. Composite Q-sort for Factor 1b. 

The highest and lowest ranked items for this factor are presented in Table 3.11. Factor 1b 

ranked Q07: Program has multiple on-ramps and off-ramps to allow students opportunities to 

gain employment and re-enroll as most important at +6, adding in the qualitative post-sort survey 

“Student retention leading to employment. That's our primary goal in our program.” Other high 

ranking items of importance to Factor 1b included the program outcome being a credential, 

license, or certification (Q06), CTSO opportunities for students (Q46), incorporation of real-

world scenarios in the curriculum (Q04), and faculty credentials and knowledge base that 

represent the field (Q13 and Q15, respectively).  
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The lowest ranking, most unimportant statement for this factor was Q35: Program has an 

active advisory board. In the post-sort survey, this factor noted this decision was because “Field 

interactions are more beneficial.” Other low-ranking (-4 to -5) statements for this factor included 

availability of data to administrators in both aggregated and disaggregated forms (Q51), accurate 

information provided to students on labor market outcome expectations (Q43), clear pathway to 

completion (Q45), providing students the current regional employment outlook for the industry 

(Q44), and a curriculum that is based on industry standards (Q01). 
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Table 3.11. Highest and Lowest Ranked Items for Factor 1b 
Ranking Q Item  Q Statement 

Highest   

6 Q7 Program has multiple on-ramps and off-ramps to allow students 
opportunities to gain employment and re-enroll. 

5 Q6 Program outcome is credential, license, and/or certification. 

5 Q46 Program provides opportunities for students to participate in 
active Career and Technical Student Organizations (CTSOs). 

4 Q4 Curriculum incorporates real-world scenarios. 

4 Q13 Faculty have credentials that represent the field. 

4 Q15 Faculty have relevant technical knowledge and expertise. 

Lowest    

-6 Q35 Program has an active advisory board. 

-5 Q51 

Program makes data available to administrators and faculty in 
aggregated format and disaggregated by race, gender, ethnicity, 
and special populations to identify gaps in student access and 
success. 

-5 Q43 Program provides students accurate labor-market outcome 
expectations (i.e. expected salary upon completion). 

-4 Q45 Program provides students a clear pathway to completion. 

-4 Q44 Program provides students the current, regional employment 
outlook for their field. 

-4 Q1 Curricula is based on industry standards and competencies. 

 
 

Factor 2: The Forward-Thinking Student Advocates 

Five participants significantly loaded into Factor 2. The composite Q-sort factor array is 

displayed in Figure 3.6. Based on the ranking of statements by this factor, the statistically 

significant statements, the comparison of the statistically significant rankings to other factors, 

and the qualitative data, this factor group was named “The Forward-Thinking Student 
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Advocates”. The Advocates’ perception of a high-quality program is one that prioritizes the 

anticipation that students will need support beyond instruction to succeed. 

 

Figure 3.6. Composite Q-sort for Factor 2. 

Statistically significant (p<0.05) distinguishing statements for this factor are reported in 

Table 3.12. Factor 2 had four statistically significant (p<0.05) distinguishing statements, three of 

which had p<0.01. This factor’s distinguishing statements included those ranked in the most 

important realm at +4 (Q23, Q25), neutral 0 (Q04), and most unimportant realm of -5 (Q47), 

indicating the distinctiveness of this factor group’s perception.  
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Table 3.12. Distinguishing Statements for Factor 2 
 
Ranking Q Item  Q Statement 

4 Q23* Program recruits without discrimination and bias. 

4 Q25* Curriculum, instruction, and assessment are inclusive, 
nondiscriminatory, and free from bias. 

0 Q04 Curriculum incorporates real-world scenarios. 

-5 Q47* Program provides work-based learning experiences that reinforce 
relevant technical, academic, and employability knowledge and 
skills, document learning, and are available to all students. 

Note: p<0.05. Asterisk (*) Indicates Significance at p<0.01 

The comparison of how other Factors ranked these distinguishing statements for Factor 2 

is reported in Table 3.13. Factor 2 indicated higher importance (+4) on statements Q23 and Q25, 

which focus on intentional non-discriminatory and unbiased practices by the program, compared 

to other factors, which ranked these statements from -3 to +2. The factor ranked statement Q04 

neutrally at 0, whereas other factors had opposing viewpoints from -5 to +4 on this statement: 

Curriculum incorporates real-world scenarios. While most factors placed Q47, focused on 

work-based learning, in the neutral to more-important realm (-1 to +3), this was one of the 

lowest-ranked statements for this factor at -5. 
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Table 3.13. Distinguishing Statements for Factor 2 Compared to Other Factors 
Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q23 2 -1 4* 1 0 0 1 

Q25 2 -1 4* -2 1 -3 0 

Q4 -3 4 0 3 -5 3 -2 

Q47 3 2 -5* 2 3 -1 0 

Note: For Factor 2, p<0.05; Asterisk (*) Indicates Significance at p<0.01 

Statements ranked “most important” (+4 to +6) and “most unimportant” (-4 to -6) are 

reported in Table 3.14. The highest-ranked statement (+6) for this factor was Q26: Appropriate 

accommodations are offered to ensure all students have the opportunity to be successful. Other 

highly ranked (+4 to +5) most important statements in this factor included a program culture of 

learning and respect (Q22), a clear pathway to completion (Q45), program recruits without 

discrimination and bias (Q23), curriculum, instruction, and assessment are inclusive, non-

discriminatory, and free from bias (Q25), and the program’s continuous and systematic use of 

data to improve student learning (Q53).  

The statement ranked “most unimportant” (-6) by this factor was Q46: Program provides 

opportunities for students to participate in active Career and Technical Student Organizations 

(CTSOs). Other low ranked (-4 to -5) unimportant statements for this factor included sector 

partnerships (Q40), work-based learning experiences that reinforce relevant technical, academic, 

and employability knowledge and skills, document learning, and are available to all students 

(Q47), partners offer work-based learning opportunities (Q36), program shares data such as 
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enrollment, outcomes, and employment with partners and the public (Q52), and multiple on- and 

off-ramps to allow students opportunities to gain employment and re-enroll (Q07).  

Table 3.14. Highest and Lowest Ranked Items for Factor 2 
 

Ranking Q Item  Q Statement 

Highest   

6 Q26 Appropriate accommodations are offered to ensure all students 
have the opportunity to be successful. 

5 Q22 The educational environment builds a culture of learning and 
respect. 

5 Q45 Program provides students a clear pathway to completion. 

4 Q23 Program recruits without discrimination and bias. 

4 Q25 Curriculum, instruction, and assessment are inclusive, 
nondiscriminatory, and free from bias. 

4 Q53 Program systematically and continuously uses data to improve 
student learning. 

Lowest    

-6 Q46 Program provides opportunities for students to participate in active 
Career and Technical Student Organizations (CTSOs). 

-5 Q40 Program has sector partnership(s). 

-5 Q47 Program provides work-based learning experiences that reinforce 
relevant technical, academic, and employability knowledge and 
skills, document learning, and are available to all students. 

-4 Q36 Program has partners that offer work-based learning opportunities 
for students. 

-4 Q52 Program shares data such as enrollment, outcomes, and 
employment with partners and the public. 

-4 Q07 Program has multiple on-ramps and off-ramps to allow students 
opportunities to gain employment and re-enroll. 
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Qualitative findings for Factor 2 support that this factor prioritizes a student-centered 

program atmosphere that emphasizes accessibility and accommodations for learners and 

practices that are free from discrimination and biases. One participant wrote, “a student-centered 

learning environment ensures success”. Another participant explained their choice of placing a 

card “related to recruitment and non-bias” in the most important (+6) space, “As a program 

director, this is an extremely important part of increasing enrollment.” Another participant 

reflected that they chose the “appropriate accommodations are offered to ensure all student can 

succeed” statement for the most important (+6) space because it was grounded in the mission of 

the community college to “receive students where they are and to take them to where they need 

to be in order for success beyond college, it is imperative to develop the resources on campus to 

deal with any student issue that will cause them to deter from their path.” 

Based on the findings, the inputs and processes that distinguish this factor are related to 

unbiased access to the program (Q23), inclusive/nondiscriminatory/unbiased teaching practices 

(Q25), and curriculum integration of work-based learning (Q47) or real-world scenarios (Q04). 

The Advocates ranked both Q23 and Q25 as +4, compared to other factors, which ranged from -1 

to +2 for Q23 and -3 to +1 for Q25. The Advocates gave a neutral 0 ranking to real-world 

learning experiences in the classroom (Q04), and -5 to work-based learning experiences that 

reinforce relevant technical, academic, and employability knowledge and skills, document 

learning, and are available to all students (Q47). This factor ranked Q47 lower than any other 

factor, with the next closest ranking being -1 from Factor 4b. 

Factor 3: The Techies 

Five participants significantly loaded into Factor 3. The composite Q-sort factor array for 

Factor 3 is displayed in Figure 3.7. The Techies are focused on the “T” in CTE. They are aware 
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that industries shift quickly, and want their students to be prepared with the knowledge they need 

both currently and in the future of their work. To achieve this, they prioritize elements of high-

quality CTE that they perceive will impact these goals. They are hands-on, industry-aligned, 

partner-oriented, and prioritize integrated technology/equipment as well as performance-based 

assessments that demonstrate the application of knowledge. 

Factor 3 had five statistically significant (p<0.05) distinguishing statements, with two of 

these statements with p<0.01, as reported in Table 3.15. The most significant distinguishing 

statements with p<0.01 were the factor’s +5 and -5 ranking statements: Q11 (+5): Program 

integrates performance-based assessments to demonstrate application of knowledge and Q17 (-

5): CTE and academic staff work together to coordinate curriculum. 

Table 3.15. Distinguishing Statements for Factor 3 
Ranking Q Item  Q Statement 

5 Q11* Program integrates performance-based assessments to 
demonstrate application of knowledge. 

4 Q36 Program has partners that offer work-based learning opportunities 
for students. 

-2 Q5 Program starts with general and builds to specific knowledge and 
skills. 

-4 Q26 Appropriate accommodations are offered to ensure all students 
have the opportunity to be successful. 

-5 Q17* CTE and academic staff work together to coordinate curriculum. 
Note: p<0.05; Asterisk (*) Indicates Significance at p<0.01 
 

Table 3.16 shows the comparison of how these distinguishing statements were ranked 

across all factors. Most factors ranked statements Q11 and Q17 fairly neutrally (rankings from -2 

to +1). However, Factor 3 ranked statement Q11, focused on performance-based assessments, 

among its most important at +5, and Q17, focused on coordination between academic and CTE 

faculty, as one of its most unimportant at -5.  
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Table 3.16. Distinguishing Statements for Factor 3 Compared to Other Factors 
Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q11 0 0 1 5* -2 0 0 
Q36 0 -2 -4 4 2 -2 -1 
Q5 -5 3 0 -2 -4 3 0 
Q26 1 -1 6 -4 1 4 2 
Q17 -1 1 -2 -5* -2 -1 -2 

Note: For Factor 3, p<0.05; Asterisk (*) Indicates Significance at p<0.01 
 

 

 

Figure 3.7. Composite Q-sort for Factor 3. 
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Concourse statements ranked “most important” (+4 to +6) and “most unimportant” (-4 to 

-6) are reported in Table 3.17. The highest rank (+6) most important statement for Factor 3 was 

Q20: Instruction incorporates relevant technology, equipment, and materials. Other high ranked 

statements of importance (+4 and +5) were related to performance-based assessments that 

demonstrate application of knowledge (Q11), faculty have relevant technical 

knowledge/expertise (Q15), faculty have credentials that represent the field (Q13), program 

partners offer work-based learning opportunities for students (Q36), and curricula based on 

industry standards and competencies (Q01). 

The statement ranked “most unimportant” (-6) by this factor was Q21: Program offers 

personalized instruction to meet the needs of diverse learners. Other statements ranking low (-4 

to -5) for this factor were Q07: Program has multiple on-ramps and off-ramps to allow students 

opportunities to gain employment and re-enroll, Q17: CTE and academic staff work together to 

coordinate curriculum, CTSO opportunities for students (Q46), accommodations are offered to 

ensure all students have the opportunity to be successful (Q26), and Q08: Program allows for 

transition to next level of study without duplicating coursework. 
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Table 3.17. Highest and Lowest Ranked Items for Factor 3 
Ranking Q Item  Q Statement 

Highest   

6 Q20 Instruction incorporates relevant technology, equipment, and 
materials. 

5 Q11 Program integrates performance-based assessments to demonstrate 
application of knowledge. 

5 Q15 Faculty have relevant technical knowledge and expertise. 

4 Q36 Program has partners that offer work-based learning opportunities 
for students. 

4 Q13 Faculty have credentials that represent the field. 

4 Q1 Curricula is based on industry standards and competencies. 

Lowest    

-6 Q21 Program offers personalized instruction to meet the needs of 
diverse learners. 

-5 Q7 Program has multiple on-ramps and off-ramps to allow students 
opportunities to gain employment and re-enroll. 

-5 Q17 CTE and academic staff work together to coordinate curriculum. 

-4 Q46 Program provides opportunities for students to participate in active 
Career and Technical Student Organizations (CTSOs). 

-4 Q26 Appropriate accommodations are offered to ensure all students 
have the opportunity to be successful. 

-4 Q8 Program allows for transition to next level of study without 
duplicating coursework (i.e. Certificate/License/Diploma to 
Associate of Applied Science to Bachelors). 

 

Qualitative data from the post-sort survey reflected this factor’s emphasis on industry-

alignment and technology. One participant in this factor wrote, “Most important is making sure 

the program meets industry standards. If the industry standards change the program must change 
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with it or the students will not be useful to the industry. For instance, I don't care how well a 

student can rebuild and tune a carburetor, they are not used anymore.” 

The Techies’ viewpoint prioritizes performance-based assessments that demonstrate 

knowledge (Q11) as more important (+5), while other factors felt relatively neutral. The Techies 

also felt that program partners that offer WBL experiences for students were moderately 

important (+4), while other factors did not prioritize this statement, with rankings from +2 to -4. 

Conversely, this factor felt relatively neutral (-2) about sequential learning that builds from 

general to specific (Q05), but this statement had one of the highest Z-score variances of 1.154, 

with other factors ranking it as low as -5 and as high as +3. 

Factor 4 

Bipolar Factor 4 was split into Factor 4a with four participants significantly loading and 

Factor 4b with one participant significantly loading. The perspective represented in Factor 4b is 

the mirror opposite of the perspective of Factor 4a. Each factor will be presented independently. 

Factor 4a: The Big Picture Partners. Four participants significantly loaded into Factor 

4a. The composite Q-sort factor array for Factor 4a is presented in Figure 3.8. Based on the 

ranking of statements by this factor, the statistically significant statements, the comparison of the 

statistically significant rankings to other factors, and the qualitative data, this factor group was 

named The Big Picture Partners. This perspective reflects a view that prioritizes success on the 

broad-scale rather than focusing on the individual. 
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Figure 3.8. Composite Q-sort for Factor 4a. 

Statistically significant (p<0.05) distinguishing statements for this factor are reported in 

Table 3.18. Factor 4 had five statistically significant (p<0.05) distinguishing statements, which 

included the factors most important (+6) ranked statement (Q52) and both +5 ranked statements 

(Q49 and Q51) as well as one -5 statement (Q04). Statements Q51 and Q52 had p<0.01. While 

other factors may be distinguished in their perspectives based on neutral rankings, The Big 

Picture Partners’ distinguishing statements are nearly all at one end of the spectrum or the other. 

This factor had five statistically significant distinguishing statements, and with one exception, all 

were ranked -5, +5, or +6. Notably, other factors did not rank these statements neutrally, but 
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tended to have the opposite viewpoint. This included statements on sharing data externally 

(Q52), sharing data internally (Q51), and data-based decision making (Q49). This factor ranked 

Q52 which this factor ranked at +6, higher than any other factor. The range for this statement 

from other factors was -5 to +1. Similarly, Q51 and Q49 were ranked +5 by this factor, while 

other factors ranked Q51 at -5 to +3 and Q49 at -5 to +2. The perception of the importance of 

data sets this Factor apart from all other factors. 

Table 3.18. Distinguishing Statements for Factor 4a 
Ranking Q Item  Q Statement 

6 Q52* Program shares data such as enrollment, outcomes, and 
employment with partners and the public. 

5 Q49 Program uses data to make decisions and improve. 
5 Q51* Program makes data available to administrators and faculty in 

aggregated format and disaggregated by race, gender, ethnicity, 
and special populations to identify gaps in student access and 
success. 

-2 Q10 Assessments align with standards and curriculum. 
-5 Q04 Curriculum incorporates real-world scenarios. 

Note: p<0.05; Asterisk (*) Indicates Significance at p<0.01 
 

Table 3.19 reports how these statements were ranked across all factors. Q52, focused on 

sharing of data, was most important (+6) for Factor 4a, but other factors ranked Q52 in the 

neutral or negative realm, with rankings from +1 to -5. Similarly, Q51 was ranked +2 to -5 by 

other factors. Factor 4b, the split bipolar factor, ranked Q52 at -5, compared to +6 for Factor 4a. 
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Table 3.19. Distinguishing Statements for Factor 4a Compared to Other Factors 
Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q52 -2 1 -4 -1 6* -5 -1 
Q49 3 2 3 0 5 2 -5 
Q51 2 -5 0 -1 5* -4 -4 
Q10 1 2 2 1 -2 1 2 
Q4 -3 4 0 3 -5 3 -2 

Note: For Factor 4, p<0.05; Asterisk (*) Indicates Significance at p<0.01 

Concourse statements ranked “most important” (+4 to +6) and “most unimportant” (-4 to 

-6) are reported in Table 3.20. The highest-ranking (+6) most important statement by Factor 4a 

was Q52: Program shares data such as enrollment, outcomes, and employment with partners 

and the public. Other high-ranking (+4 to +5) important statements for this factor included Q49: 

Program uses data to make decisions and improve, Q51: program makes data available to 

administrators and faculty in aggregated format and disaggregated by race, gender, ethnicity, 

and special populations to identify gaps in student access and success, Q45: Program provides 

students a clear pathway to completion, Q41: Program provides students a clear pathway to 

obtain employment, and Q29: Program facilities, equipment, technology, and materials are in 

alignment with curriculum standards. 

The statement ranked “most unimportant” (-6) by this factor was Q01: Program uses 

project-based learning. Other statements ranking low (-4 to -5) for this factor were Q02: Soft 

skills are incorporated into the curriculum, Q04: Curriculum incorporates real-world scenarios, 

Q07: Program has multiple on-ramps and off-ramps to allow students opportunities to gain 

employment and re-enroll, Q06: Program outcome is credential, license, and/or certification, 

and Q05: Program starts with general and builds to specific knowledge and skills. 
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Table 3.20. Highest and Lowest Ranked Items for Factor 4a 
Ranking Q Item  Q Statement 

Highest   

6 Q52 Program shares data such as enrollment, outcomes, and employment 
with partners and the public. 

5 Q49 Program uses data to make decisions and improve. 

5 Q51 Program makes data available to administrators and faculty in 
aggregated format and disaggregated by race, gender, ethnicity, and 
special populations to identify gaps in student access and success. 

4 Q45 Program provides students a clear pathway to completion. 

4 Q41 Program provides students a clear pathway to obtain employment. 

4 Q29 Program facilities, equipment, technology, and materials are in 
alignment with curriculum standards. 

Lowest   

-6 Q1 Curricula is based on industry standards and competencies. 

-5 Q2 Soft skills are incorporated into the curriculum. 

-5 Q4 Curriculum incorporates real-world scenarios. 

-4 Q7 Program has multiple on-ramps and off-ramps to allow students 
opportunities to gain employment and re-enroll. 

-4 Q6 Program outcome is credential, license, and/or certification. 

-4 Q5 Program starts with general and builds to specific knowledge and 
skills. 

 

This viewpoint sees high-quality programs as those that deliver results that can be felt 

broadly by labor market outcomes and industry success. Qualitative data supported the 

quantitative findings along these themes. One participant reflected, “In order to improve, it is 

important to allow the data to help inform the decision.  

Factor 4b: The Outcome-Oriented Supporters. Factor 4b is the split bipolar, opposing 

perspective of Factor 4a. One participant significantly loaded into Factor 4b. The factor array for 
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Factor 1b is presented in Figure 3.9. Like Factor 2, Factor 4b prioritizes accessibility, student 

services, and appropriate accommodations, but also has a focus on student success beyond the 

credential. This factor has an inward perspective of how the program can benefit students, and 

does not prioritize external partnerships or data, though they may be supportive of both aspects at 

the college level. The Supporters focus on the program deliverables of completion and 

employment by prioritizing student support rather than industry alignment or partnerships. 

 

Figure 3.9. Composite Q-sort for Factor 4b. 

Statistically significant (p<0.05) distinguishing statements for this factor are reported in 

Table 3.21. Factor 4b had one statistically significant distinguishing statement: Q19: Program 
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connects academic and technical skills with contextualized teaching.  This statement had 

statistically significant p<0.01 and was ranked -5 by this factor indicating less importance to this 

group. 

Table 3.21. Distinguishing Statements for Factor 4b 
Ranking Q Item  Q Statement 

-5 Q19* Program connects academic and technical skills with 
contextualized teaching. 

Note: p<0.05; Asterisk (*) Indicates Significance at p<0.01 
 

Table 3.22 reports how this statement was ranked across all factors. While Factor 4b 

ranked this statement amongst its most unimportant at -5, other factors ranked Q19 in the neutral 

realm, ranging from -1 to +2. Factor 4a, the split bipolar factor from this factor, ranked Q19 at 0. 

Table 3.22. Distinguishing Statements for Factor 4b Compared to Other Factors 
Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q19 -1 2 1 -1 0 -5* 1 
Note: p<0.05; Asterisk (*) Indicates Significance at p<0.01 

Concourse statements ranked “most important” (+4 to +6) and “most unimportant” (-4 to 

-6) are reported in Table 3.29. The highest ranking (+6) most important statement by Factor 4b 

was Q06: Program outcome is credential, license, and/or certification. Other high-ranking (+4 to 

+5) important statements for this factor included Q22: The educational environment builds a 

culture of learning and respect, Q24: Support services are accessible by all students, Q07: 

Program has multiple on-ramps and off-ramps to allow students opportunities to gain 

employment and re-enroll, Q08: Program allows for transition to next level of study without 

duplicating coursework, and Q26: Appropriate accommodations are offered to ensure all 

students have the opportunity to be successful. 

The statement ranked “most unimportant” (-6) by this factor was Q38: Program has 
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partners that advocate for and promote the program. Other statements ranking low (-4 to -5) for 

this factor were Q52: Program shares data such as enrollment, outcomes, and employment with 

partners and the public, Q19: Program connects academic and technical skills with 

contextualized teaching, Q51: Program makes data available to administrators and faculty in 

aggregated format and disaggregated by race, gender, ethnicity, and special populations to 

identify gaps in student access and success, Q50: Program uses labor-market information to 

make decisions, and Q40: Program has sector partnership(s). 
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Table 3.23. Highest and Lowest Ranked Items for Factor 4b  
Ranking Q Item  Q Statement 

Highest   

6 Q6 Program outcome is credential, license, and/or certification. 

5 Q22 The educational environment builds a culture of learning and 
respect. 

5 Q24 Support services are accessible by all students. 

4 Q7 Program has multiple on-ramps and off-ramps to allow students 
opportunities to gain employment and re-enroll. 

4 Q8 Program allows for transition to next level of study without 
duplicating coursework (i.e. Certificate/License/Diploma to 
Associate of Applied Science to Bachelors). 

4 Q26 Appropriate accommodations are offered to ensure all students have 
the opportunity to be successful. 

 
Lowest 

   

-6 Q38 Program has partners that advocate for and promote the program. 

-5 Q19 Program connects academic and technical skills with contextualized 
teaching. 

-5 Q52 Program shares data such as enrollment, outcomes, and employment 
with partners and the public. 

-4 Q40 Program has sector partnership(s). 

-4 Q50 Program uses labor-market information to make decisions. 

-4 Q51 Program makes data available to administrators and faculty in 
aggregated format and disaggregated by race, gender, ethnicity, and 
special populations to identify gaps in student access and success. 

 

In addition to the perception characteristics noted in the previous subsection, Factor 4b is 

distinguished by a low ranking of -5 for Q19: Program connects academic and technical skills 

with contextualized teaching. Other factors had a relative degree of consensus on a neutral 

ranking for this statement, with rankings from -1 to +2 and a Z-score variance of 0.655.  
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Factor 5: The Self-Reliant Field Agents 

Three participants significantly loaded into Factor 5. The composite Q-sort factor array 

for Factor 5 is displayed in Figure 3.10. Based on the ranking of statements by this factor, the 

statistically significant statements, the comparison of the statistically significant rankings to other 

factors, and the qualitative data, this factor group was named The Self-Reliant Field Agents. This 

factor is industry-aligned and focuses internally on program elements that build an industry-

knowledge base for both faculty and students. They prioritize the demonstration of technical 

knowledge over soft-skills. The Field Agents believe that faculty with industry experience and 

knowledge can produce a high-quality program, and put less importance on external program 

inputs such as employer input on curriculum. They prioritize updated technology, but not 

external validation such as OSHA requirements. They prioritize program outreach to ensure 

program alignment, but not program decisions based on labor market data. 
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Figure 3.10. Composite Q-sort for Factor 5. 

Factor 5 had three statistically significant (p<0.05) distinguishing statements, two with 

p<0.01. Statistically significant (p<0.05) distinguishing statements for this factor are reported in 

Table 3.24. Distinguishing statements for this factor ranked among the factor’s most important at 

+5 and most unimportant at -5. 

 
Table 3.24. Distinguishing Statements for Factor 5 
Ranking Q Item  Q Statement 

5 Q12 Faculty participate in ongoing professional development on 
technical content area. 

5 Q31* Program has a process to update technology. 
-5 Q49* Program uses data to make decisions and improve. 

Note: p<0.05. Asterisk (*) Indicates Significance at p<0.01 
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Factor 5’s distinguishing statements are the +5 rankings (Q31 and Q12) and one -5 

ranking (Q49) statements. Table 3.25 shows how other factors ranked these statements. 

Statements Q12, which focuses on faculty technical content knowledge, and Q31, on updating 

technology, were mostly in the neutral to negative realm, while Q49, which focuses on data-

based decision making, was largely ranked in the positive realm by other factors. 

 
Table 3.25. Distinguishing Statements for Factor 5 Compared to Other Factors 

Q Item Ranking by Factor 

 Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q12 -1 1 1 1 -3 1 5 
Q31 -1 -2 0 0 -1 0 5* 
Q49 3 2 3 0 5 2 -5* 

Note: p<0.05; Asterisk (*) Indicates Significance at p<0.01 

Concourse statements ranked “most important” (+4 to +6) and “most unimportant” (-4 to 

-6) are reported in Table 3.26. The highest-ranking (+6) most important statement by Factor 5 

was Q13: Faculty have credentials that represent the field. Other high-ranking (+4 to +5) 

important statements for this factor included Q12: Faculty participate in on-going professional 

development on technical content area, Q31: Program has a process to update technology, Q01: 

Curricula is based on industry standards and competencies, Q44: Program provides students the 

current, regional employment outlook for their field, and Q32: Program conducts outreach to 

ensure it is informed by business needs. 

The statement ranked “most unimportant” (-6) by this factor was Q02: Soft skills are 

incorporated into the curriculum. Other statements ranking low (-4 to -5) for this factor were 

Q49: Program uses data to make decisions and improve, Q30: Program facilities, equipment, 

technology, and materials meet OSHA requirements, Q50: Program uses labor-market 

information to make decisions, Q51: Program makes data available to administrators and 
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faculty in aggregated format and disaggregated by race, gender, ethnicity, and special 

populations to identify gaps in student access and success, and Q03: Employers provide input on 

curriculum. 

Table 3.26. Highest and Lowest Ranked Items for Factor 5 
Ranking Q Item  Q Statement 

Highest   

6 Q13 Faculty have credentials that represent the field. 

5 Q12 Faculty participate in ongoing professional development in 
technical content area. 

5 Q31 Program has a process to update technology. 

4 Q1 Curricula is based on industry standards and competencies. 

4 Q44 Program provides students the current, regional employment 
outlook for their field. 

4 Q32 Program conducts outreach to ensure it is informed by business 
needs. 

Lowest    

-6 Q2 Soft skills are incorporated into the curriculum. 

-5 Q30 Program facilities, equipment, technology, and materials meet 
OSHA requirements. 

-5 Q49 Program uses data to make decisions and improve. 

-4 Q3 Employers provide input on curriculum. 

-4 Q51 Program makes data available to administrators and faculty in 
aggregated format and disaggregated by race, gender, ethnicity, and 
special populations to identify gaps in student access and success. 

-4 Q50 Program uses labor-market information to make decisions. 

 

Similar to Factor 4a, this factor’s statistically significant distinguishing statements were 

those they had strong feelings about, as evidenced by their rankings of -5 or +5. Perhaps most 

notable was the -5 ranking this factor assigned to Q49: Program uses data to make decisions and 
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improve. This was the only factor to rank this in the negative/less important realm of high-quality 

program elements. Additionally, this factor was the only factor to rank Q31: Program has a 

process to update technology in the positive realm. The next highest ranking from another factor 

was 0.  

Discussion of Key Findings 

The findings of this study included seven distinct perspectives in the postsecondary CTE 

educator community related to the inputs and processes of high-quality postsecondary CTE 

programming. Among these viewpoints, there was substantial disagreement on the importance of 

a number of high-quality program elements, as shown in the findings. However, the 

disagreement in itself shows that the faculty perspective as a whole has representatives that 

prioritize the elements that other viewpoints do not. It is not necessary for faculty to agree on 

each element, but it is important that all elements have some representation of moderate to most 

importance in order to be effectively represented in practice. For example, while Factor 1b finds 

the program offering of CTSOs to be of more importance to high-quality programming (+5 

ranking), Factors 1a and 2 ranked this statement at -6. However, because the viewpoint exists 

that CTSOs are of more importance, it can be expected that CTSOs will remain an active part of 

the postsecondary CTE program experience.  

Of 54 statements in the Q-sort, 24 did not receive a ranking of higher than +3 from any 

factor. Of those 24, five were in the theme of curriculum, five in the theme of instruction, and 7 

in the theme of external partnerships. Other themes represented to smaller degrees were 

accessibility, career planning support, data, facilities, and work-based learning. Themes with 

such substantial representation of lower rankings should be further researched. 
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Factor Summaries 

Factor 1a prioritized student completion (+6) and a clear pathway to employment (+5) as 

well as a curriculum based on industry standards (+5) and deprioritized CTSOs (-6), employer 

input on curriculum (-5), and a curriculum that starts with general knowledge and builds to 

specific (-5). It was notable for its neutral treatment of statements that other factors had 

disagreements on, including disaggregated data (+2), multiple on- and off-ramps (0), and 

program outcome of credential, license, or certification (-1).  

Factor 1b prioritized student on- and off-ramps that allow students to gain employment 

and come back to the program (+6), CTSO opportunities (+5), and program outcome of 

credential, license, or certification (+5) and deprioritized an active advisory board (-6), providing 

data to administrators that is both aggregated and disaggregated to identify gaps in student 

success and access (-5), and providing students accurate labor-market outcomes including salary 

expectations (-5). It was notable due to its viewpoint of advisory boards (-6) and clear pathway 

to completion as relatively not important (-4), both of which were ranked more highly by other 

factors overall. 

Factor 2 was notable due to the importance this perspective places on student support 

initiatives. It was distinguished from other viewpoints due to the importance it places on 

nondiscriminatory, unbiased approaches to recruiting (+4) and instruction (+4) as well as its 

neutral view of incorporating real-world learning experiences (0) and more unimportant view of 

work-based learning opportunities (-5). This factor prioritized accommodations that allow all 

students to succeed (+6), and educational environment built on learning and respect (+5), and a 

clear pathway to completion (+5), while deprioritizing CTSOs (-6), sector partnerships (-5), and 
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work-based learning that reinforces technical, academic, and employability knowledge and is 

accessible to all students (-5). 

Factor 3 was notable due to the importance it placed on instruction that incorporates 

relevant equipment and technology (+6) as well as technical knowledge of the faculty (+5) and 

performance-based assessments (+5), and deprioritized personalized instruction to meet the 

needs of diverse learners (-6), multiple on- and off-ramps that allow students to gain employment 

then re-enroll when needed (-5), and curriculum coordination between academic and CTE staff (-

5) . It was distinguished from other factors based on its view of performance-based assessments 

(+5), partners that offer work-based learning opportunities (+4) and less important views on 

student accommodations (-4) and coordination between academic and CTE staff (-5). 

Factor 4a prioritized data-based decision making (+5) and data sharing both externally 

(+6) and internally (+5) while deprioritizing curriculum based on industry standards (-6), 

incorporation of soft skills (-5), and real-world scenarios in the curriculum (-5). Its viewpoint is 

focused on the broader impact of successful CTE outcomes than the individual student support 

and engagement highlighted by other factors.  

Factor 4b prioritized both the program outcome of credential, license, or certification (+6) 

as well as accessible student support services (+5) and an educational environment built on 

learning and respect (+5) while deprioritizing partners that advocate for the program (-6), 

contextualized teaching that connects academic and CTE (-5), and sharing data with external 

stakeholders (-5). It had one distinguishing statement: the program connects academic and 

technical skills with contextualized teaching, which it viewed as more unimportant (-5) by this 

factor than any other factor.  
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Factor 5 distinguishing statements included two of its more important (+5) rankings: 

faculty participate in ongoing professional development and program has a process to update 

technology. It was also distinguished by a more unimportant ranking (-5) regarding data-based 

decision making. This factor ranked faculty credentials that represent the field as most important 

(+6), and incorporation of soft skills as most unimportant (-6). 

Emphases within the range of viewpoints included accessibility, instruction, faculty 

knowledge, student support, data-based decision making, hands-on and applied learning, work-

based learning, industry-alignment, and labor market outcomes. Outcomes stemming from these 

perspectives included completion, learning, labor market outcomes, and, in a narrow way, equity. 

Equity references were specifically to diverse learning abilities and access to student support and 

recruitment and teaching practices that are free from discrimination or bias. 

Consensus 

Findings from this study show a lack of consensus on the viewpoints of inputs and 

processes that are “most important” or “most unimportant” to high-quality postsecondary CTE. 

One consensus statement was found across all viewpoints: program is informed by needs of the 

community, which was ranked as relatively neutral.  

However, a degree of consensus was found amongst viewpoints in statements ranked 

relatively neutrally (-1, 0, +1). To put this another way, there were a number of statements that 

no factor determined to be most important to high-quality CTE. The inputs and processes 

reflected in these findings were related to program input based on community need, professional 

development for faculty on teaching and learning, assessments, alignment of program facilities 

with industry standards, and provided career knowledge and planning. Across all factors, these 

statements did not receive a ranking above +2 or below -2 and had Z-scores of less than 0.3. 
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Recommendations and Implications 

 This study identified patterns of perception regarding high-quality program elements 

among postsecondary CTE educators. Recommendations for future research and implications for 

practice are discussed in this section.  

Recommendations for Future Research 

Recommendation #1– Replicate with expanded participant representation. 

 Replicating this study with intentional expansion of participant representation across 

geographical areas, within career clusters, and according to faculty type (full-time, contract, 

adjunct) would add value to the understanding of the diversity of faculty perspectives along those 

lines. This would provide more insight for administrators and other stakeholders who might use 

the understanding of the faculty perspective to impact student success initiatives and outcomes.  

Recommendation #2 – Focus groups with the participants. 

 A focus group research study with faculty participants would add to the body of 

knowledge produced by this research as it would provide additional opportunity for faculty to 

explain or describe the decisions they made in sorting the statement cards according to 

importance. While participants were given the opportunity to complete the post-sort survey, 

more could be gained from interactive conversation around these points. 

Recommendation #3 – Research on areas of less importance to all perspectives  

 Findings showed that multiple program element statements related to external 

partnerships (7), curriculum (5), and instruction (5) did not receive rankings of higher than +3 

(indicating more/most important) from any viewpoint. These topics should be further researched 

to examine the alignment with student outcomes, which could provide benefit to administrators 

and faculty implementing changes or improvements in areas that the faculty perspective does not 
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prioritize. 

Implications for Practice 

Implication for Practice #1- Faculty recruitment  

This study provides understanding of the perspectives of faculty that represent the field. 

Faculty viewpoints of high-quality postsecondary CTE programming can be utilized in 

intentional recruitment efforts for qualified and diverse faculty by colleges. For example, using 

language in recruitment that reflects the varied priorities of faculty as found in this study could 

be beneficial to recruitment as it shows alignment with the faculty perspective. 

Implication for Practice #2 – Faculty professional development 

This study uncovered data on high-quality program elements that faculty from any 

viewpoint did not find to be of more/most importance (+4 to +6). Developing faculty 

professional development or dissemination of research to faculty that provide insight on the 

practical importance of these elements could benefit faculty practice. 

Implication for Practice #3 – Administrator understanding of faculty perspectives 

As with the prior implication for practice, the understanding of faculty perspectives could 

be beneficial to program and college initiatives that require faculty buy-in. Understanding the 

faculty perspective and representing it in materials and communication regarding student success 

initiatives or program changes could benefit faculty acceptance and adaptation. 

Summary 

Viewpoints held by postsecondary CTE educators were identified through Q-

methodology. Q-methodology is a research method to identify all representative viewpoints 

within a specific group regarding a specific topic. Seven distinct viewpoints were identified for 

postsecondary CTE instructors regarding their persepectives of high-quality postsecondary CTE 
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program elements. Factor groups had diverse opinions on the most important and most 

unimportant aspects of high-quality CTE, but some consensus was found regarding neutrally-

ranked elements.  
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CHAPTER 4: ARTICLE 3:  PRINCIPLES TO SUPPORT FACULTY-CENTERED 

RESEARCH TO IMPROVE HIGH-QUALITY CTE: A BRIEF ON VIEWS FROM THE 

FIELD AND SCHOLARSHIP 

  

Introduction 

This article proposes a research agenda to address improving student success by studying 

elements of high-quality CTE programs. In an integrative review of literature, Dolfi (under 

review) found that high-quality CTE was defined as “an accessible program (Gauthier, 2019; 

Gauthier, 2020c; Imperatore & Hyslop, 2017; Lowry & Thomas-Anderson, 2017; Modestino, 

2016) with prepared faculty (Fletcher, 2018; Gauthier, 2019) delivering engaging instruction 

(Gauthier, 2019; Gauthier, 2020c; Gillis et al., 2016; Lowry & Thomas-Anderson, 2017) of 

industry-aligned and integrated curriculum (Gauthier, 2019; Gauthier, 2020c; Gillis et al., 2016; 

Lowry & Thomas-Anderson, 2017; Modestino, 2016; Roumell, Salajan, & Todoran, 2020; 

Thouin, 2021) leading to an industry-recognized credential (Gauthier, 2020c; Lowry & Thomas-

Anderson, 2017; Roumell, Salajan & Todoran, 2020) that provides students a clear pathway 

(Gauthier, 2020c; Holzer, 2017; Lowry & Thomas-Anderson, 2017) to jobs that contribute to the 

local/regional labor market and economy (Gauthier, 2019; Lowry & Thomas-Anderson, 2017; 

Modestino, 2016; Sergeyev et al., 2019; Sublett & Tovar, 2021)” (p. x).   

Additionally, this review identified the inputs, and processes that lead to the outcomes of 

student success. In addition to the previous literature, it is important to understand how CTE 

faculty viewpoints toward high-quality CTE in terms of the components and systems used in 

programs. Dolfi (under review b) contributes to the knowledge base of perspectives on high-

quality postsecondary CTE from educators in the field. This sheds light on the acceptance and 



 135 

prioritization of high-quality CTE program elements from the perspective of postsecondary CTE 

educators.  These two studies provide a foundation for the topics to be studied and the meaning 

of high-quality CTE.  The What Works Clearinghouse Standards Handbook 4.1 and Educational 

Research, 9th Edition and Educational Research, 9th Edition (Gay, Mills & Airasian, 2009) 

provided frameworks in determining the types of research methods to propose to complete high-

quality research in the proposed future research topics. 

 This type of agenda is important since there are a limited number of scholars currently 

doing research in postsecondary CTE, at the program level.  However, this area of research is 

needed to better understand high-quality postsecondary CTE programming and their impact on 

student success. Without substantial, directed, high-quality research in the field, practitioners do 

not have evidence-based best practices to consistently improve program offerings and student 

outcomes. Research in the field has been disparate, as identified by Gordon, Xing, & Shaw 

(2019).  

 Lambeth (2008) developed The National Career and Technical Education Research 

Agenda Model. This research agenda is intended to apply across secondary and postsecondary 

programs and was intended to be inclusive of all aspects of delivering career and technical 

education. While this has offered needed guidance to the field, the aim of this study is to drill 

down to a more detailed research agenda that specifically focuses on high-quality postsecondary 

CTE in terms of inputs and processes that can produce exemplary student success outcomes. 

Identifying Research Gaps 

Research gaps were identified through three processes of analyses. Findings from recent 

studies by Dolfi were examined to identify research gaps as outlined below. Table 4.1 lists the 

identified high-quality program inputs and processes (Dolfi, under review), adapted from 
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ACTE’s 2018 High-Quality CTE Framework (Imperatore & Hyslop, 2018). Table 4.1 reports 

whether or not these statements were also identified in the integrative review of scholarly 

literature (Dolfi, under review) and whether or not the items were ranked as more/most important 

(+4 to +6) by at least one representative faculty viewpoint (Dolfi, under review b). 

Table 4.1. Integrated Findings from Articles 1 & 2 
Q# Statement Article 1 

Findings: 
Present in 
Literature 
(Y/N) 

Article 2 
Findings: 
Ranked +4 to 
+6 by any 
factor(s) (Y/N) 

1 Curricula is based on industry standards and 
competencies 

Y Y 

2 Soft skills are incorporated into the curriculum Y N 

3 Employers provide input on curriculum Y N 

4 Curriculum incorporates real-world scenarios N Y 

5 Program starts with general and builds to specific 
knowledge and skills 

Y N 

6 Program outcome is credential, license, and/or 
certification 

Y Y 

7 Program has multiple on-ramps and off-ramps to 
allow students opportunities to gain employment and 
re-enroll 

Y Y 

8 Program allows for transition to next level of study 
without duplicating coursework (i.e. 
Certificate/License/Diploma to Associate of Applied 
Science to Bachelors) 

Y Y 

9 Valid and reliable assessments (formative and 
summative) are used to validate learning gains 

N N 

10 Assessments align with standards and curriculum N N 

11 Program integrates performance-based assessments to 
demonstrate application of knowledge 

N Y 

12 Faculty participate in on-going professional 
development on technical content area 

Y Y 
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Table 4.1 (continued). 

13 Faculty have credentials that represent the field Y Y 

14 Faculty have training in teaching and learning N N 

15 Faculty have relevant technical knowledge and 
expertise 

Y Y 

16 Faculty participate in on-going professional 
development on teaching and learning 

N N 

17 CTE and academic staff work together to coordinate 
curriculum 

Y N 

18 Program uses project-based learning N N 

19 Program connects academic and technical skills with 
contextualized teaching 

N N 

20 Instruction incorporates relevant technology, 
equipment, and materials 

Y Y 

21 Program offers personalized instruction to meet the 
needs of diverse learners 

N N 

22 The educational environment builds a culture of 
learning and respect 

Y Y 

23 Program recruits without discrimination and bias N Y 

24 Support services are accessible by all students N Y 

25 Curriculum, instruction, and assessment are inclusive, 
nondiscriminatory, and free from bias 

N Y 

26 Appropriate accommodations are offered to ensure all 
students have the opportunity to be successful 

N Y 

27 Career guidance is offered to all potential and current 
participants in a manner that is inclusive, non-
discriminatory, and free from bias 

N N 

28 Program facilities, equipment, technology, and 
materials are in alignment with industry 

Y N 

29 Program facilities, equipment, technology, and 
materials are in alignment with curriculum standards 

Y Y 

30 Program facilities, equipment, technology, and 
materials meet OSHA requirements 

N N 
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Table 4.1 (continued). 

31 Program has a process to update technology N Y 

32 Program conducts outreach to ensure it is informed by 
business needs 

N Y 

33 Program is informed by the needs of the community N N 

34 Program has partnerships with diverse stakeholders, 
such as small, medium, & large businesses, industry 
representatives, community, workforce & economic 
development agencies, and other education 
stakeholders 

N Y 

35 Program has an active advisory board Y N 

36 Program has partners that offer work-based learning 
opportunities for students 

N Y 

37 Program has partners that provide tangible support 
(i.e. scholarships, equipment, etc.) 

N N 

38 Program has partners that advocate for and promote 
the program 

N N 

39 Program has partners that help ensure the program of 
study meets current and future workforce demand 

N N 

40 Program has sector partnership(s) Y N 

41 Program provides students a clear pathway to obtain 
employment 

Y Y 

42 Program provides potential students accurate 
information on applying, enrolling, and financing 
their education 

N Y 

43 Program provides students accurate labor-market 
outcome expectations (i.e. expected salary upon 
completion) 

N Y 

44 Program provides students the current, regional 
employment outlook for their field 

N Y 

45 Program provides students a clear pathway to 
completion 

N Y 
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Table 4.1 (continued). 

46 Program provides opportunities for students to 
participate in active Career and Technical Student 
Organizations (CTSOs) 

N Y 

47 Program provides work-based learning experiences 
that reinforce relevant technical, academic, and 
employability knowledge and skills, document 
learning, and are available to all students 

Y N 

48 Program collects valid and reliable data (such as job 
placement, completion rates, enrollment) for reporting 

N N 

49 Program uses data to make decisions and improve N Y 

50 Program uses labor-market information to make 
decisions 

Y N 

51 Program makes data available to administrators and 
faculty in aggregated format and disaggregated by 
race, gender, ethnicity, and special populations to 
identify gaps in student access and success 

N Y 

52 Program shares data such as enrollment, outcomes, 
and employment with partners and the public 

Y Y 

53 Program systematically and continuously uses data to 
improve student learning 

Y Y 

54 Career knowledge and planning is provided N N 

 

Integrative Review 

Findings from Dolfi’s (under review) integrative review of literature on high-quality 

postsecondary CTE were examined. Specifically, findings drawing from scholarly literature were 

examined against ACTE’s High-Quality CTE Framework (Imperatore.& Hyslop, 2018). This 

analysis expands on the findings of the integrative review of literature (Dolfi, under review). The 

purpose of this analysis was to uncover discrepancies between the literature of the field and the 

ACTE Framework. Findings from this analysis will produce, in part, aspects of high-quality 

postsecondary CTE that are in need of attention from scholarly researchers in the field.  
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Viewpoints of Postsecondary CTE Faculty 

Findings from Dolfi’s (under review) Q-Methodological study on the viewpoints of 

postsecondary CTE faculty on elements of high-quality postsecondary CTE programming as 

defined by ACTE’s High-Quality CTE Framework (Imperatore & Hyslop, 2018) were also 

examined. Dolfi’s (under review) study identifies and uncovers all representative viewpoints of 

high-quality postsecondary CTE elements from the population of faculty currently teaching in 

the field through Q Methodology. From the findings of this study, high-quality postsecondary 

CTE program elements that did not receive rankings of more/most important by factor 

viewpoints were identified as potential research topics. The purpose of this specific focus is to 

identify elements of high-quality CTE, as defined by ACTE (Imperatore & Hyslop, 2018), that 

are not represented in the faculty viewpoints of high-quality postsecondary CTE programming. 

Elements that are not represented in this way are due for further research. Findings from such 

research would benefit the field by further establishing these program elements as important to 

high-quality program delivery by establishing whether or not causality exists between those 

elements and student success outcomes as defined by Aspen (2017) as learning, completion, 

labor market outcomes, and equity. 

Connections, Correlations, and Causality in Existing Research Topics 

Additional research is needed to establish connections, correlations, and causality 

between student success outcomes and high-quality postsecondary CTE inputs and processes as 

defined by the literature (Dolfi, under review) and the perspectives of faculty in the field (Dolfi, 

under review b). This includes statements that were found in the literature and/or ranked as 

more/most important by at least one faculty factor viewpoint (Dolfi, under review b) (Table 4.1). 
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Proposed Research Agenda 

This research agenda is organized according to the 12 categories of high-quality CTE 

programming (Figure 4.1) as established by ACTE in the High-Quality CTE Framework 

(Imperatore & Hyslop, 2018).  

 

 

Figure 4.1. The twelve categories of high-quality CTE in the ACTE High-Quality CTE 

Framework (Imperatore & Hyslop, 2018). 
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Access & Equity 

This category of the ACTE Framework includes “program of study promotion, student 

recruitment and strategies that support access and equity for various student populations, 

including by gender, race and ethnicity, and special population status (such as individuals with 

disabilities, individuals from economically disadvantaged families and English learners)” 

(Imperatore & Hyslop, 2018). Statements from Dolfi’s (under review) Q-sort related to this 

ACTE category are reported in Table 4.1. 

Research in this area will focus on the aspects of access and equity that have been identified 

in the literature (Article 1 Findings) or that were not prioritized by postsecondary CTE educators 

(Article 2 Findings). Research that investigates the connection between identified access and 

equity program aspects (Article 1 Findings) and equitable student learning outcomes, equitable 

student access outcomes, and equitable student labor outcomes should be considered. Qualitative 

research that explores the lived experiences of students who have been impacted by these 

processes could benefit the field. Quantitative data on the impact of personalized instruction 

within the field of CTE may be beneficial as this was not viewed as a priority by educators in the 

field. Research on lived experiences of students from underrepresented backgrounds in any 

sector of CTE.  

Business and Community Partnerships 

This category of the ACTE Framework (2018) includes “business and community partner 

recruitment, partnership structure and the wide variety of activities partners should be engaged in 

to support the program of study and ensure programs are aligned with workforce needs.”  

 As evidenced by the list of findings from Article 2, partnerships were not prioritized as 

important to high-quality postsecondary CTE programs when compared to other program 
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elements by postsecondary CTE educators. As such, research that investigates the impact of 

partnerships as described by the literature would benefit the field.  

Career and Technical Student Organizations 

This category of the ACTE Framework (2018) includes “CTSOs, which are organizations 

for individuals enrolled in CTE programs that engage in activities as an integral part of the 

instructional program, including the delivery and availability of CTSO opportunities for student 

skill and leadership development.”  

 Qualitative research that explores the impact of CTSOs on student success as well as 

quantitative research that establishes whether or not there is a causal relationship between 

CTSOs and student success outcomes as defined by Aspen. 

Curriculum 

 The “Standards-Aligned and Integrated Curriculum” category of the ACTE Framework 

(2018) includes the “development, implementation and revision of the program of study 

curriculum, including the relevant knowledge and skills taught in the program and the standards 

on which they are based.”  

 Findings from Article 1 showed substantial focus on the input and processes related to 

curriculum, however few studies were found that established causal relationships between any of 

the mentioned curriculum components and student success outcomes. There is tremendous 

opportunity for quantitative research to establish which of the many curriculum elements lead to 

student success outcomes. Additionally, student experiences examined through qualitative means 

would add knowledge to the field.  

Data and Program Improvement 

This category of the ACTE Framework (2018) includes the “collection, reporting and use 
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of data for continuous evaluation and program improvement, as well as appropriate access to 

relevant data.”  

 Compared to elements related to curriculum, instruction, and faculty, this category 

received surprisingly little attention in both studies. Case studies of programs who prioritize data 

and program improvement could benefit the field by providing examples of how data was used 

and shared and what the impacts were. 

Engaging Instruction 

This category of the ACTE Framework (2018) includes “instructional strategies within a 

student-centered learning environment that support student attainment of relevant knowledge and 

skills.”  

Despite the significant focus on curriculum, instruction received less attention in the findings 

of both articles. The quality of instruction and availability of educators is essential to the delivery 

of postsecondary CTE. Research that examines the faculty experience of incorporating diverse 

teaching methods or accessible teaching practices such as universal design for learning could 

provide examples to practitioners and educational leaders about how to implement such 

elements. Similarly, causal research that looks at the impacts of such teaching practices would 

add to the field. 

Facilities, Equipment, Technology and Materials 

This category of the ACTE Framework (2018) includes “the alignment, appropriateness 

and safety of the physical/material components of the program of study, including laboratories, 

classrooms, computers, industry-specific equipment, and tools and supplies that support 

learning.”  

 Very few references to technology and equipment were found in the literature, however, 
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this element was prioritized by a number of viewpoints in Article 2. Research that investigates 

the experience of program alumni who have had access to industry-standard technology and 

equipment and its impact on their labor market outcomes would add evidence of the importance 

of this aspect, if it is found. Narratives or phenomenologies from students and graduates about 

their hands-on experiences could also impact views of the benefits of CTE education. 

Prepared and Effective Program Staff 

This category of the ACTE Framework (2018) includes “the qualifications and 

professional development of program of study staff, including secondary CTE teachers, 

postsecondary CTE faculty, administrators and other personnel.”  

 Significant references to various aspects of faculty were found in the first Article, 

however, there was very little reference to the processes that develop the faculty. Additionally, 

two aspects of faculty preparation were found to not be prioritized by any representative 

viewpoint. Fletcher (2018) established that enrollments in graduate CTE programs are waning, 

thus fewer prepared faculty will be available for secondary and postsecondary programs. 

Therefore, two categories of research are proposed: qualitative research on the faculty 

experience, and quantitative research on the impacts to student outcomes that examine various 

facets of faculty preparation and development. 

Sequencing & Articulation 

 This category of the ACTE Framework (2018) includes the key components of the 

definition of a program of study and the articulation, coordination and collaboration that support 

programs of study, career pathways and accelerated learning.”  

Student Assessment 

 This category of the ACTE Framework (2018) includes “the types and quality of 
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assessments used in the program of study, including the types of knowledge and skills that 

should be assessed, and assessments that lead to recognized postsecondary credentials.”  

 Research on student assessment practices can shed light on student/graduate preparation 

and success. Research in this area could be combined with research on instructional practices to 

produce data on impacts within the classroom on graduate success on the job. Such research 

could have implications for the ongoing stigma of CTE.  

Student Career Development 

This category of the ACTE Framework (2018) includes “strategies that help students gain 

career knowledge and engage in education and career planning and decision-making, including 

career counseling, career assessments, curricula that helps students learn about careers, 

information about educational opportunities and workforce trends, and job search information 

and placement services.”  

 This element would benefit from research that looks both at the causal relationship 

between career development services and labor market outcomes as well as student narratives 

through qualitative research. Additionally, while research in all areas should incorporate issues 

of equity and nondiscrimination, in this area it is particularly important to investigate whether 

and how students are receiving unbiased, nondiscriminatory career guidance. 

Work-based Learning  

This category of the ACTE Framework (2018) includes “the delivery of a continuum of 

work-based learning involving sustained, meaningful interactions with industry or community 

professionals that foster in-depth, firsthand engagement with the tasks required in a given career 

field. Experiences may be delivered in workplaces, in the community, at educational institutions 

and/or virtually, as appropriate, and include a range of activities such as workplace tours, job 
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shadowing, school-based enterprises, internships and apprenticeships.”  

 Work-based learning and apprenticeships received surprisingly little attention in the 

literature, despite recent national attention. There is tremendous opportunity to do research that 

looks at not only the benefit to students who partake in such opportunities, but also to the 

employers and industries that offer the opportunities. As with all elements, research that 

establishes the connection or causality between this element and student success outcomes 

should be considered. 

Proposed Methods 

High-quality research methods should be utilized in order to generate high-quality, 

reliable data for the field. Multiple research methods can be utilized for each proposed area of 

research. Gay et al. (2009) describe the educational research continuum as basic research, 

applied research, and evaluation research. Both quantitative and qualitative methods can 

contribute to all three types of research on the continuum, but the types of research serve 

different purposes in educational research (Gay et al., 2009). 

 

Figure 4.2. The educational research continuum by Gay et al. (2009, p. 17). 
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Quantitative methods appropriate to the field of CTE research include a) descriptive 

methods using means, standard deviations, ANOVA, t-test; b) relational statistical analysis such 

as correlations, logistic regression, multiple regression; c) causal methods such as difference-in-

difference, propensity score matching; and d) experimental design such as randomized controlled 

trials or quasi-experimental design. Quantitative methods are essential to establishing the 

connection between high-quality CTE outputs and the inputs and processes that may or may not 

lead to them. Descriptive statistics methods would serve the field to establish the identified 

program elements currently in wide-use by programs, the demographics of students and faculty, 

and student success outcomes, for example. Relational statistical processes would provide data 

on correlational relationships between variables, such as a program element and a specific 

student success outcome. Establishing causality between the program elements discussed above 

(variables) to the desired student success outcomes is particularly beneficial to the field as it 

provides the gold standard of evidence-based decision-making opportunities. For example, a 

research study on the relationship of partnerships to student success outcomes could benefit 

faculty buy-in on this topic, which could in turn motivate faculty to devote more energy and 

resources to developing and sustaining engaged partnerships for their programs.  

 Qualitative research methods are equally important to the field and can uncover otherwise 

invisible connections based on the human experience. Creswell (2018) names the five qualitative 

approaches as a) narrative research; b) phenomenology research; c) grounded theory research; d) 

ethnographic research; and e) case study research. The qualitative approach should be chosen 

intentionally with the research goals and objectives in mind. Phenomenology, which examines 

the experience of a particular activity from a specific group’s perspective (Gay et al., 2009) that 

looks at both the student/alumni and faculty perspectives on high-quality postsecondary CTE 
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program aspects as discussed in the prior section would benefit the field by adding understanding 

of how these elements are experienced. Additionally, case studies that provide data on specific 

programs that are implementing any of the lesser studied elements would add valuable data as 

well as potentially a road map for other programs. 

Summary 

      This article serves as a call to action for CTE researchers to expand research in the 

field using high-quality research methods while focusing on problems currently faced by 

practice. The field is in need of research to address the inputs and processes that are expected to 

lead to positive student success outcomes in postsecondary CTE programming. Centered on 

aspects of high-quality postsecondary CTE as defined by the literature and faculty perspectives, 

the aim of this research is to provide evidence-based information to stakeholders on high-quality 

postsecondary CTE. Research in these areas will be of significance to all stakeholders in 

postsecondary CTE, including students and parents, faculty, educational leaders, industry, and 

policymakers.  
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CHAPTER 5:  EPILOGUE 

 This chapter presents a summary of the findings and impact from the three articles in this 

dissertation. The purpose of the dissertation was to (1) develop a definition of high-quality 

postsecondary CTE programming from the field’s literature, (2) uncover the viewpoints and 

perspectives of faculty teaching in the field, and (3) develop a research agenda on high-quality 

postsecondary CTE programming. The intention of the research was to establish the defining 

elements of high-quality postsecondary CTE based on existing literature and perspectives of 

faculty in the field. The third article served to integrate the findings and propose future research 

areas for the field. This is important to prevent fragmented research in the field that is 

challenging to understand or apply on a broad-scale across the field. 

Summary of the Findings 

Article 1: Integrative Review 

Findings from the integrative review included a definition of high-quality postsecondary 

CTE programming based on contemporary scholarly research and national organization white 

papers: A high-quality postsecondary CTE program is an accessible program (Gauthier, 2019; 

Gauthier, 2020c; Imperatore & Hyslop, 2017; Lowry & Thomas-Anderson, 2017; Modestino, 

2016) with prepared faculty (Fletcher, 2018; Gauthier, 2019) delivering engaging instruction 

(Gauthier, 2019; Gauthier, 2020c; Gillis et al., 2016; Lowry & Thomas-Anderson, 2017) of 

industry-aligned and integrated curriculum (Gauthier, 2019; Gauthier, 2020c; Gillis et al., 2016; 

Lowry & Thomas-Anderson, 2017; Modestino, 2016; Roumell, Salajan, & Todoran, 2020; 

Thouin, 2021) leading to an industry-recognized credential (Gauthier, 2020c; Lowry & Thomas-

Anderson, 2017; Roumell, Salajan & Todoran, 2020) that provides students a clear pathway 

(Gauthier, 2020c; Holzer, 2017; Lowry & Thomas-Anderson, 2017) to jobs that contribute to the 
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local/regional labor market and economy (Gauthier, 2019; Lowry & Thomas-Anderson, 2017; 

Modestino, 2016; Sergeyev et al., 2019; Sublett & Tovar, 2021).  

 Additionally, findings established the inputs, processes, and outputs within postsecondary CTE 

programming.  

Article 2: Q-Methodology: Educator Perspectives 

 Findings from the Q-method study on postsecondary CTE educator perspectives provided 

data on all representative viewpoints of this group on the inputs and processes of high-quality 

postsecondary CTE programming. Seven distinct faculty viewpoints were identified and 

discussed. It was found that the viewpoints had significant disagreements on the most important 

and most unimportant elements of high-quality CTE programming. However, the researcher 

noted that attention should be paid to the statements that did not receive any designations of 

more/most important from any viewpoint, as these aspects of high-quality postsecondary CTE 

would therefore not have a “voice at the table” speaking to its importance amongst all faculty 

viewpoints. 

Article 3: Research Agenda 

The third article in this dissertation utilized the findings from Articles 1 and 2 to establish 

a research agenda to benefit the field that focuses on high-quality programming. The research 

agenda includes recommendations, themes, and methods to utilize to focus research on high-

quality postsecondary CTE programming. 

Discussion of Findings 

 Findings from this dissertation suggest that there is significant emphasis on curricular 

aspects of high-quality programming, but more attention is needed to connect these to student 

success outcomes. There are opportunities to conduct high-quality research on all identified 
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aspects of high-quality CTE programming. At a time when CTE is being prioritized nationwide, 

the field is in need of high-quality research that sheds light on the quality and associated 

outcomes of postsecondary CTE programming. 

Impact on Policy and Practice 

Findings from all three articles have an impact on policy and practice in the field. The 

first article’s findings establish a well-rounded definition of high-quality programming that can 

be utilized both by practitioners and policymakers to build and improve programs. Additionally, 

this article defined the inputs, processes, and outputs to postsecondary CTE, which will have 

similar benefit to policymakers and practitioners. 

The findings from Article 2 shed light on the viewpoints of educators in the field. This is 

expected to be of benefit to practitioners who are working to improve programs and need 

faculty-buy in. Additionally, understanding the viewpoints of educators in the field can benefit 

both faculty recruiters as well as graduate program recruiters who are looking to attract educators 

to the field.  

Article 3 puts forward a research agenda that supports more high-quality research in the 

field. High-quality research and reliable data is essential to policymakers and decision makers 

who contribute to the growth and success of the field. Additionally, this article is of benefit to 

researchers in the field as well as practitioners who are looking for reliable data to support their 

program endeavors. 

Future Research 

 In addition to the future research proposed in Article 3, future research could include an 

expansion of the studies presented here, including looking at industry-specific publications for 

references to high-quality programming and repeating the Q-sort study with other stakeholders in 
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CTE. Replicating the integrative review with broadened search terms or publication dates could 

add to the body of knowledge, however, particular care would need to go into analysis to ensure 

that included articles remain relevant in the field. Additionally, replicating the Q Methodology 

study with a more diverse faculty sample could be beneficial to understanding how perspectives 

may be different across geographical areas or career clusters. Focus groups with faculty, 

students, and alumni on specific elements of high-quality postsecondary CTE that are in need of 

more research could be beneficial both in terms of adding to the knowledge base of the field and 

to developing further research studies based on the findings. 
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Appendix A: Miller’s (1984) Principles for Vocational Education. 

PRINCIPLES AND 
PEOPLE 

PRINCIPLES AND 
PROGRAMS 

PRINCIPLES AND 
PROCESSES 

GUIDANCE: Guidance is an 
essential component of 
vocational education. 

CAREER & 
PREVOCATIONAL 
EDUCATION: The career 
awareness and prevocational 
education components of career 
education complement 
vocational education. 

ADVICE SEEKING: 
Advice from the 
community is sought in 
providing programs of 
vocational education. 

LIFELONG LEARNING: 
Lifelong learning is 
promoted through vocational 
education. 

COMPREHENSIVE 
EDUCATION: Vocational 
education is part of the public 
system of comprehensive 
education.  

ARTICULATION & 
COORDINATION: 
Articulation and 
coordination are central to 
the purposes of vocational 
education. 

NEEDS: The needs of the 
community are reflected by 
programs of vocational 
education. 

CURRICULUM: Curricula for 
vocational education are derived 
from the world of work. 

EVALUATION: 
Evaluation is a continuous 
process in vocational 
education. 

OPEN TO ALL: Vocational 
education is open to all. 

FAMILIES OF 
OCCUPATIONS: Families of 
occupations are a basis for 
developing curricula for 
vocational education at the 
secondary level. 

FOLLOW-UP: Follow-up 
is a vital extension of 
vocational education. 

PLACEMENT: Placement in 
the next step is a 
responsibility of vocational 
education. 

INNOVATION: Innovation is 
stressed as a part of vocational 
education. 

LEGISLATION: Federal 
legislation for vocational 
education is a reflection of 
national priorities. 

SEX BIAS/ 
STEREOTYPING: 
Elimination of sex bias and 
sex-role stereotyping is 
promoted through vocational 
education. 

JOB ENTRY: Persons are 
prepared for at least job entry 
through vocational education. 

PLANNING: 
Comprehensive planning is 
stressed in vocational 
education. 

SPECIAL NEEDS: 
Individuals with special 

SAFETY: Safety is paramount 
in vocational education. 

RESEARCH: Research on 
a continuing basis is 
fundamental to the 
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needs are served through 
vocational education. 

dynamics of vocational 
education. 

STUDENT 
ORGANIZATIONS: Student 
organizations are an integral 
feature of vocational 
education. 

SUPERVISED 
OCCUPATIONAL 
EXPERIENCE: Supervised 
occupational experience is 
provided through vocational 
education. 

 

TEACHERS: Teachers of 
vocational education are both 
professionally and 
occupationally competent. 

  

WORK ETHIC: A positive 
work ethic is promoted 
through vocational 
education. 
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Appendix B: 2018 ACTE Quality CTE Program of Study Framework (adapted from Imperatore 

& Hyslop, 2018, October). 

Standards-aligned and 
Integrated Curriculum: 
This element addresses the 
development, implementation 
and revision of the program 
of study 
curriculum, including the 
relevant knowledge and skills 
taught in the program and the 
standards 
on which they are based. 

Sequencing and Articulation: 
This element addresses the key 
components of the definition of a 
program of study and the 
articulation, coordination and 
collaboration that support 
programs of study, career 
pathways and 
accelerated learning. 

 Student Assessment: 
This element addresses the 
types and quality of 
assessments used in the 
program of study, 
including the types of 
knowledge and skills that 
should be assessed, and 
assessments that lead to 
recognized 
postsecondary credentials. 

 Prepared and Effective 
Program Staff: This element 
addresses the qualifications 
and professional development 
of program of study staff, 
including secondary CTE 
teachers, postsecondary CTE 
faculty, administrators and 
other personnel. 

Engaging Instruction: This 
element addresses instructional 
strategies within a student-
centered learning environment 
that 
support student attainment of 
relevant knowledge and skills. 

Access and Equity: This 
element addresses 
program of study 
promotion, student 
recruitment and strategies 
that support 
access and equity for 
various student 
populations, including by 
gender, race and ethnicity, 
and special 
population status (such as 
individuals with 
disabilities, individuals 
from economically 
disadvantaged 
families and English 
learners). 

Facilities, Equipment, 
Technology and 
Materials: This element 
addresses the alignment, 
appropriateness and safety of 
the physical/material 
components of the program 
of study, including 
laboratories, classrooms, 
computers, industry-specific 

Business and Community 
Partnerships: This element 
addresses business and 
community partner recruitment, 
partnership structure and the 
wide variety of activities partners 
should be engaged in to support 
the program of study and ensure 
programs are aligned with 
workforce needs. 

Student Career 
Development: This 
element addresses 
strategies that help 
students gain career 
knowledge and engage 
in education and career 
planning and decision-
making, including career 
counseling, 



 178 

equipment, and tools and 
supplies that support learning. 

career assessments, 
curricula that helps 
students learn about 
careers, information 
about educational 
opportunities and 
workforce trends, and job 
search information 
and placement services. 

Career and Technical 
Student Organizations: This 
element addresses CTSOs, 
which are organizations for 
individuals enrolled in CTE 
programs that engage in 
activities as an integral part 
of the instructional program, 
including the delivery and 
availability of CTSO 
opportunities for student skill 
and leadership development. 

Work-based Learning: This 
element addresses the delivery of 
a continuum of work-based 
learning involving sustained, 
meaningful interactions with 
industry or community 
professionals that foster in-depth, 
firsthand engagement with the 
tasks required in a given career 
field. Experiences may be 
delivered in workplaces, in the 
community, at educational 
institutions and/or virtually, as 
appropriate, and include a range 
of activities such as workplace 
tours, job shadowing, 
school-based enterprises, 
internships and apprenticeships. 

Data and Program 
Improvement: This 
element addresses 
collection, reporting and 
use of data for continuous 
evaluation and program 
improvement, as well as 
appropriate access to 
relevant data. 
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Appendix C: Article 2 Additional Tables 

Table A.1. Q-Set Statements 

Numbered Q-set statements 

Q01 Curricula is based on industry standards and competencies 

Q02 Soft skills are incorporated into the curriculum 

Q03 Employers provide input on curriculum 

Q04 Curriculum incorporates real-world scenarios 

Q05 Program starts with general and builds to specific knowledge and skills 

Q06 Program outcome is credential, license, and/or certification 

Q07 Program has multiple on-ramps and off-ramps to allow students opportunities to gain 
employment and re-enroll 

Q08 Program allows for transition to next level of study without duplicating coursework (i.e. 
Certificate/License/Diploma to Associate of Applied Science to Bachelors) 

Q09 Valid and reliable assessments (formative and summative) are used to validate learning 
gains 

Q10 Assessments align with standards and curriculum 

Q11 Program integrates performance-based assessments to demonstrate application of 
knowledge 

Q12 Faculty participate in on-going professional development on technical content area 

Q13 Faculty have credentials that represent the field 

Q14 Faculty have training in teaching and learning 

Q15 Faculty have relevant technical knowledge and expertise 

Q16 Faculty participate in on-going professional development on teaching and learning 

Q17 CTE and academic staff work together to coordinate curriculum 

Q18 Program uses project-based learning 

Q19 Program connects academic and technical skills with contextualized teaching 

Q20 Instruction incorporates relevant technology, equipment, and materials 

Q21 Program offers personalized instruction to meet the needs of diverse learners 
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Table A.1 (continued). 

Q22 The educational environment builds a culture of learning and respect 

Q23 Program recruits without discrimination and bias 

Q24 Support services are accessible by all students 

Q25 Curriculum, instruction, and assessment are inclusive, nondiscriminatory, and free from 
bias 

Q26 Appropriate accommodations are offered to ensure all students have the opportunity to 
be successful 

Q27 Career guidance is offered to all potential and current participants in a manner that is 
inclusive, non-discriminatory, and free from bias 

Q28 Program facilities, equipment, technology, and materials are in alignment with industry 

Q29 Program facilities, equipment, technology, and materials are in alignment with 
curriculum standards 

Q30 Program facilities, equipment, technology, and materials meet OSHA requirements 

Q31 Program has a process to update technology 

Q32 Program conducts outreach to ensure it is informed by business needs 

Q33 Program is informed by the needs of the community 

Q34 Program has partnerships with diverse stakeholders, such as small, medium, & large 
businesses, industry representatives, community, workforce & economic development 
agencies, and other education stakeholders 

Q35 Program has an active advisory board 

Q36 Program has partners that offer work-based learning opportunities for students 

Q37 Program has partners that provide tangible support (i.e. scholarships, equipment, etc.) 

Q38 Program has partners that advocate for and promote the program 

Q39 Program has partners that help ensure the program of study meets current and future 
workforce demand 

Q40 Program has sector partnership(s) 

Q41 Program provides students a clear pathway to obtain employment 

Q42 Program provides potential students accurate information on applying, enrolling, and 
financing their education 
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Table A.1 (continued). 

Q43 Program provides students accurate labor-market outcome expectations (i.e. expected 
salary upon completion) 

Q44 Program provides students the current, regional employment outlook for their field 

Q45 Program provides students a clear pathway to completion 

Q46 Program provides opportunities for students to participate in active Career and Technical 
Student Organizations (CTSOs) 

Q47 Program provides work-based learning experiences that reinforce relevant technical, 
academic, and employability knowledge and skills, document learning, and are available 
to all students 

Q48 Program collects valid and reliable data (such as job placement, completion rates, 
enrollment) for reporting 

Q49 Program uses data to make decisions and improve 

Q50 Program uses labor-market information to make decisions 

Q51 Program makes data available to administrators and faculty in aggregated format and 
disaggregated by race, gender, ethnicity, and special populations to identify gaps in 
student access and success 

Q52 Program shares data such as enrollment, outcomes, and employment with partners and 
the public 

Q53 Program systematically and continuously uses data to improve student learning 

Q54 Career knowledge and planning is provided 
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Table A.2. Q-set Statement (Q#) Z-scores by Factor 
 

  Factor 1a Factor 1b Factor 2 Factor 3 Factor 4a Factor 4b Factor 5 

Q1 1.49 -1.45 0.33 1.31 -2.24 0.73 1.52 

Q2 -0.76 0 -0.34 0.43 -2.16 1.09 -2.52 

Q3 -1.72 0.36 -0.53 1.01 -1.48 0.36 -1.43 

Q4 -0.93 1.45 0.02 1.19 -1.79 1.09 -0.83 

Q5 -1.88 1.09 -0.1 -0.75 -1.49 1.09 -0.05 

Q6 -0.44 1.82 -1.28 -1.15 -1.54 2.18 0.98 

Q7 0.04 2.18 -1.31 -1.88 -1.6 1.45 -1.14 

Q8 0.58 0 -0.4 -1.34 -1.43 1.45 0.57 

Q9 0.05 0.73 0.28 -0.51 -1.06 0.36 -0.19 

Q10 0.48 0.73 0.7 0.42 -0.73 0.36 0.58 

Q11 -0.22 0 0.44 1.55 -0.51 0 0.01 

Q12 -0.37 0.36 0.3 0.69 -1 0.36 1.58 

Q13 0.27 1.45 0.28 1.33 -0.28 -0.36 1.9 

Q14 -0.79 0 -0.53 -1.21 -0.33 0.73 1.18 

Q15 0 1.45 0.83 1.49 0.07 0.36 1.22 

Q16 0.07 0.36 -0.42 -0.72 -0.24 0.73 -0.23 

Q17 -0.27 0.36 -0.58 -1.82 -0.46 -0.36 -0.44 

Q18 -1.18 0.36 -0.38 -0.08 -0.51 0.73 -0.3 

Q19 -0.49 0.73 0.5 -0.45 -0.12 -1.82 0.5 

Q20 -0.91 1.09 0.8 1.72 -0.27 1.09 0.34 

Q21 -1.63 1.09 0.11 -1.95 0.79 -1.09 -0.34 

Q22 0.56 -0.36 2.03 -0.14 0.22 1.82 -0.3 

Q23 0.67 -0.36 1.69 0.29 0.2 0 0.43 

Q24 0.45 -0.36 1.26 -0.59 -0.05 1.82 0.44 

Q25 0.77 -0.36 1.65 -0.83 0.33 -1.09 -0.13 
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Table A.2 (continued). 

Q26 0.56 -0.36 2.04 -1.4 0.22 1.45 0.57 

Q27 1.16 -0.73 0.67 -1.12 0.72 -0.36 -0.89 

Q28 -0.78 -0.36 0.1 0.92 0.17 0 0.45 

Q29 -0.97 -0.36 0.6 1.12 1.26 0 1.31 

Q30 -1.49 0 0.96 0.23 0.33 0 -1.78 

Q31 -0.28 -0.73 -0.11 0.01 -0.27 0 1.53 

Q32 -0.33 0.36 0.45 0.22 -0.76 0.36 1.32 

Q33 -0.16 0 -0.22 -0.08 -0.3 0 0.52 

Q34 1.26 0 -1.06 0.75 0.24 -1.09 0.01 

Q35 -1.15 -2.18 0.74 0.93 0.63 -0.73 0.59 

Q36 0.21 -0.73 -1.42 1.48 0.67 -0.73 -0.26 

Q37 0.67 -0.73 -0.35 1.14 -0.57 -0.73 0.18 

Q38 -1.1 -1.09 -0.51 1.1 1.23 -2.18 -0.3 

Q39 1.01 -1.09 0.24 0.62 1.02 -0.73 0.33 

Q40 -0.46 -0.73 -1.95 -0.95 -0.02 -1.45 -1.08 

Q41 1.83 -1.09 -0.48 -0.16 1.31 -0.36 0.15 

Q42 1.41 0 -0.35 -0.09 1.02 -0.73 -0.45 

Q43 1.19 -1.82 -0.66 -0.95 0.66 -0.36 -1.32 

Q44 0.88 -1.45 -1.2 -0.29 0.13 -0.36 1.38 

Q45 2.16 -1.45 1.84 1.24 1.34 0.36 -0.19 

Q46 -2.22 1.82 -2.12 -1.64 0.92 -1.09 -0.92 

Q47 1.18 0.73 -1.82 1.03 1.24 -0.36 0.23 

Q48 1.16 0.73 -0.96 -0.08 0.72 -0.73 -0.76 

Q49 1.06 0.73 0.95 0.22 1.74 0.73 -2.02 

Q50 -0.85 1.09 0.5 -0.64 -0.15 -1.45 -1.71 

Q51 0.67 -1.82 -0.27 -0.48 1.59 -1.45 -1.5 
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Table A.2 (continued). 

Q52 -0.78 0.36 -1.4 -0.35 1.76 -1.82 -0.32 

Q53 0.47 -1.09 1.35 -0.95 0.87 0.73 0.75 

Q54 -0.14 -0.73 -0.91 0.13 -0.04 0 0.83 

 

Table A.3. Factor Q-sort Values for Statements sorted by Consensus vs. Disagreement 

 
Q# 

Factor 
1a 

Factor 
1b 

Factor 
2 

Factor 
3 

Factor 
4a 

Factor 
4b 

Factor 
5 

Z-score 
variance 

Q33 0 0 0 0 -1 0 1 0.061 
Q16 0 1 -1 -2 -1 2 -1 0.205 

Q10 1 2 2 1 -2 1 2 0.215 
Q28 -2 -1 0 2 0 0 1 0.256 

Q54 0 -2 -2 0 0 0 2 0.282 
Q09 0 2 1 -1 -3 1 -1 0.306 

Q18 -4 1 -1 0 -2 2 -1 0.327 
Q15 0 4 3 5 0 1 3 0.347 

Q40 -1 -2 -5 -2 0 -4 -3 0.347 
Q23 2 -1 4 1 0 0 1 0.361 

Q17 -1 1 -2 -5 -2 -1 -2 0.365 
Q32 -1 1 1 1 -2 1 4 0.367 

Q11 0 0 1 5 -2 0 0 0.381 
Q31 -1 -2 0 0 -1 0 5 0.435 

Q37 2 -2 -1 3 -2 -2 0 0.466 
Q42 4 0 -1 0 3 -2 -2 0.541 

Q12 -1 1 1 1 -3 1 5 0.563 
Q39 2 -3 0 1 3 -2 1 0.578 

Q14 -2 0 -2 -3 -1 2 3 0.61 
Q48 3 2 -3 0 2 -2 -2 0.629 

Q24 1 -1 3 -1 0 5 1 0.643 
Q34 4 0 -3 2 1 -3 0 0.644 

Q19 -1 2 1 -1 0 -5 1 0.655 



 185 

Table A.3 (continued).      

Q29 -3 -1 2 3 4 0 3 0.676 
Q20 -2 3 2 6 -1 3 1 0.69 

Q13 1 4 1 4 -1 -1 6 0.692 
Q27 3 -2 2 -3 2 -1 -2 0.711 

Q53 1 -3 4 -3 2 2 2 0.759 
Q25 2 -1 4 -2 1 -3 0 0.777 

Q36 0 -2 -4 4 2 -2 -1 0.819 
Q22 1 -1 5 0 1 5 -1 0.846 

Q30 -4 0 3 1 1 0 -5 0.862 
Q50 -2 3 2 -2 -1 -4 -4 0.877 

Q44 2 -4 -3 -1 0 -1 4 0.905 
Q41 5 -3 -1 -1 4 -1 0 0.922 

Q08 1 0 -1 -4 -3 4 2 0.96 
Q43 4 -5 -2 -2 1 -1 -3 0.977 

Q03 -5 1 -2 2 -3 1 -4 1.008 
Q47 3 2 -5 2 3 -1 0 1.046 

Q26 1 -1 6 -4 1 4 2 1.099 
Q05 -5 3 0 -2 -4 3 0 1.154 

Q21 -4 3 0 -6 2 -3 -2 1.181 
Q52 -2 1 -4 -1 6 -5 -1 1.203 

Q35 -3 -6 2 2 1 -2 2 1.222 
Q49 3 2 3 0 5 2 -5 1.225 

Q38 -3 -3 -2 2 3 -6 -1 1.297 
Q51 2 -5 0 -1 5 -4 -4 1.343 

Q04 -3 4 0 3 -5 3 -2 1.354 
Q45 6 -4 5 3 4 1 0 1.378 

Q02 -2 0 -1 1 -5 3 -6 1.499 
Q01 5 -4 1 4 -6 2 4 1.942 

Q46 -6 5 -6 -4 2 -3 -3 2.052 
Q06 -1 5 -3 -3 -4 6 3 2.066 

Q07 0 6 -4 -5 -4 4 -3 2.179 
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