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Abstract

Professional development (PD) is a high-leverage strategy that can increase student success as 

well as teacher confidence and self-efficacy. Universal Design for Learning (UDL) is proven effective 

in preparing postsecondary instructors to meet the needs of a wide range of learners and can 

positively impact individual teachers’ perceptions of their own preparedness. This white paper calls 

out known gaps in the research and guidance on developing meaningful PD for postsecondary CTE 

teachers and makes the case for improving postsecondary CTE instruction and student outcomes by 

applying the lens of design thinking (UDL) to teaching and learning environments.  The concept of 

designing experiences, programs, and products by considering the needs of individuals who face the 

greatest barriers is a well-known, proven strategy, used by nonprofits, governments (Rose, 2016) and 

companies—Nike (Martin, 2021), Pepsi, Toyota (Fabrica360, 2021), and Ikea (Shah, 2021). Examples 

of design thinking include curb cuts on sidewalks and captions on videos, which were designed with 

specific users in mind but turn out to benefit a much wider audience. UDL allows career and technical 

education (CTE) teachers to use a design thinking lens to create learning environments and programs 

that result in success for more learners, thereby actively improving their confidence and leading to a 

spiraling effect—resulting in more positive student outcomes. 
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Introduction: Why this Paper and Why Now? 

For the past five years, CAST’s Postsecondary and Workforce Division has focused on 

demonstrating the usefulness and application of Universal Design for Learning (UDL) in workforce 

training and development. The division has undertaken a range of impactful initiatives, including:

● Collaborating with the U.S. Department of Labor to develop UDL-based pre-apprenticeship

opportunities for youth with disabilities.

● Delivering UDL training to more than 450 postsecondary educators nationwide.

● Co-creating onboarding and training programs with tech industry leaders, such as Google and

HubSpot.

● Providing UDL-based professional development for educators in secondary and

postsecondary Career and Technical Education (CTE) environments.

● Leading research on the ways UDL can improve student outcomes in secondary and

postsecondary CTE environments through projects funded by the National Science

Foundation (NSF) such as: An Online STEM Career Exploration and Readiness Environment for

Opportunity Youth (#1620904) and Biofab Explorer: Designing A Dual Enrollment Pathway to

Careers in Biofabrication (#2202033).

As part of this work, CAST has had the opportunity to partner with Michigan’s Department of 

Labor and Economic Opportunity Workforce Development Bureau (LEO-WD) to identify key factors 

influencing postsecondary CTE instructor recruitment, retention, and professional development. 

The initial goal of this project was to identify research on the professional development needs of 

postsecondary CTE teachers, as well as research-based guidance on how best to support them in 

effectively reaching and teaching the wide range of learners found in postsecondary CTE institutions 

across MI. Unfortunately, the team at CAST found very little research or guidance on this important 

topic. This white paper serves as a call to action, highlighting the challenges this gap in research 

poses on the retention and preparation of postsecondary CTE educators. Further, this paper points to 
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UDL-based professional development as a potential strategy for building CTE instructors’ 

self-efficacy—a proven approach leading to improved student outcomes and supporting long-term 

teacher retention.

 

Contributing Partners

●	 National Centers: 

○	○	 Catherine Imperatore, Research and Content Director, Association for Career and 

Technical Education

○	○	 Jenifer Montag, Ed.D., NIC, CRC, Associate Director, National Center for College Students 

with Disabilities (NCCSD)

●	 Leading Researchers in Postsecondary CTE:

○	○	 James Bartlett, Associate Professor of Community College Leadership and Workforce 

Development, Old Dominion University; PI on ECMC Foundation Postsecondary Grant; 

Advisor, AIR Lead CTE Research Network

○	○	 Michelle Bartlett, Department of Educational Leadership and Workforce Development, 

Old Dominion University

 

●	 State & Industry Collaborators:

○	○	 Michigan Department of Labor and Economic Opportunity - Workforce Development 

(LEO-WD)

 

○	○	 Advisory Board Members:

▪	 Karen Ball, Gogebic Community College

▪	 Meagan Downey, Grand Rapids Community College

▪	 Mark Dunneback, Kalamazoo Valley Community College

▪	 Amy Dykhouse, Mid Michigan College

▪	 Dr. Kenneth Flowers, Lake Michigan College

https://www.linkedin.com/in/cimperatore/
https://www.linkedin.com/in/jenifer-montag-ed-d-729a9bb8/
https://www.acteonline.org/about/structure/divisions/new-and-related-services-division/cte-research/
https://www.odu.edu/directory/michelle-e-bartlett-phd
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▪ Donald Hutchison, Macomb Community College

▪ Krista McKinney-King, Wayne RESA (Southeastern Region)

	○	 Tara Schwab, Training Specialist, Southern Illinois Professional Development Center; CTAE

UDL SIG Leadership

	○	 Sarah Goldammer, Founding Member, Southern Illinois Professional Development Center,

Edwardsville, IL

	○	 Tarlon Moghadam, Chief Learning Officer, MaxKnowledge, Inc.

The Current Situation

Postsecondary CTE as an Education & Workforce Development Strategy 
with an Increasingly Variable Learner Population

Career and Technical Education (CTE) serves as a critical pathway to middle- and high-wage 

careers, with 7.8 million secondary students and 3.3 million postsecondary students currently 

enrolled in innovative CTE programs (ACTE, 2025). The evolution of CTE in the United States reflects 

a growing commitment to align education with workforce demands, propelled by key legislative 

milestones. The reauthorization of the Carl D. Perkins Act in 2006 and the Workforce Innovation and 

Opportunity Act (WIOA, 2014) established a strong foundation for significant advancements in CTE. 

From 2013 to 2019, all 50 states collectively enacted over 900 policies related to CTE, demonstrating 

a nationwide effort to address the increasing demand for middle-skill jobs (Advance CTE, 2023). 

The 2018 reauthorization of Perkins, known as the Strengthening Career and Technical Education 

for the 21st Century Act (Perkins V, 2018), further underscores the federal government’s strategic 

focus on CTE as middle-skill jobs—requiring postsecondary education or specialized training but not 

necessarily a four-year degree—are projected to make up 53% of all jobs (Skills for Good Jobs: Agenda 

2020, 2020).
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CTE programs not only prepare students for immediate workforce entry but also serve as a 

launchpad for further education by integrating academic and technical skills in ways that engage 

and motivate learners, resulting in increased pathways to careers. Additionally, by combining hands-

on, real-world applications with rigorous academic content, CTE fosters deeper connections to core 

subjects such as mathematics, science, and English, often improving student outcomes in these 

areas. Research shows that CTE has statistically significant positive impacts on students’ academic 

achievement, employability skills and college readiness (ACTE, 2025b).  According to Dougherty 

(2018), “All estimates suggest that participation in a high-quality CTE program boosts the probability 

of on-time graduation from high school by 7 to 10 percentage points for higher income students, and 

suggestively larger effects for their lower-income peers” (p. 119). This engagement stems from the 

relevance and practicality of CTE courses, which help students see the direct connection between 

their education and future career aspirations, creating a strong foundation for lifelong learning and 

academic success.

Postsecondary CTE programs are instrumental in meeting the demand for a skilled workforce at 

local, state, and national levels. These programs not only position students to continue to further 

education but also connect education and employment by equipping learners with industry-relevant 

skills, certifications, and practical experiences, preparing millions annually for high-skill, high-wage, 

and in-demand careers across industries such as healthcare, construction, and manufacturing 

(ACTE, 2025b). States like Michigan and Texas have made significant investments in expanding CTE 

pathways to support critical industries, such as automotive manufacturing and energy production 

(Advance CTE, 2023). Through collaborations with employers and industry organizations, CTE 

programs establish a robust pipeline of skilled workers, strengthen economic resilience, and address 

disparities in workforce participation, particularly for underrepresented populations like individuals 

with disabilities and English learners. On a national scale, Perkins V and WIOA have further integrated 

CTE into broader workforce strategies, ensuring these educational programs align with labor market 

needs and remain adaptable to emerging industries and technologies (Perkins V, 2018; WIOA, 2014). 

These efforts emphasize the central role of CTE in driving workforce readiness, economic growth, and 

national competitiveness.
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At the same time, the demographic composition of postsecondary classrooms is becoming 

increasingly diverse, encompassing a wider range of racial, ethnic, socio-economic, and ability 

backgrounds. Over the past decade, the proportion of White students in higher education has 

declined from 66.8% in 2011 to 55.5% in 2022, while Hispanic student enrollment has risen from 

11.2% to 18.5%. Black or African American enrollment has remained relatively stable, slightly 

decreasing from 11.3% to 10.8% during this period (Hearn, 2024). Notably, the percentage of 

community college students identified as having disabilities has doubled in recent years, reaching 

24% (NCES, 2024). Additionally, there are differences in the makeup of students enrolling in CTE 

courses, too. For example, Anderson et al. (2021) report that “CTE students were slightly more likely 

than all students in community and technical colleges to be male, Black, or Latinx, and to be older 

than 23,” (p. 6); and students from low socio-economic backgrounds are overrepresented in CTE, 

while in certain CTE programs gender imbalances persist. 

These demographic shifts reflect broader societal changes and highlight the urgent need for 

postsecondary institutions to adopt effectual teaching practices tailored to the unique needs of 

all students. The persistent employment gap between individuals with disabilities and their non-

disabled counterparts—22.5% compared to 65.8% employed—further underscores this necessity 

(USDL-24-0349, 2024). CTE instructors’ attitudes and understanding of disability significantly influence 

students’ academic and employment outcomes (Nachman, 2024). To ensure rigorous academic 

outcomes and career success, professional development for CTE educators must be adequately 

prepared to foster learning environments that effectively support all students. 

Postsecondary CTE Teachers: Experts from the Field, Novices in the 
Classroom

The majority of postsecondary CTE faculty enter the classroom through alternative certification 

programs with little or no pedagogical training (Berry et al., 2008; McCaslin & Parks, 2002; Pogliano, 

2008). While hired for their industry expertise, their relative deficit of teaching skills positions new 
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faculty in a potentially precarious spot. Shifting from expert status in one field (industry or trade) to 

novice status in another (teaching) can be disorienting and demoralizing. 

While some who change careers bring knowledge of how to achieve these CTE-specific goals 

with them, many do not. In addition, having not been in the classroom for sometimes 10-20 years 

and having not gone through pedagogical training, some CTE teachers will bring perceptions of 

teaching and learning that do not reflect current theory and best practice (Varadharajan et al., 

2020).  Research shows that the perceptions and needs of traditionally prepared educators vs. those 

of career changers, or alternatively certified teachers, vary greatly (Linek et al., 2012); and that the 

perceptions about teaching and learning can have disproportionate (Plotner et al., 2023) impacts 

on specific populations of learners (i.e., students with disabilities and English learners), causing 

educators to report struggles with classroom management or assessment, and ultimately slowing 

the development of their teacher identity and self-efficacy.

According to Scott (2014), CTE teachers’ success in the classroom depends equally on their trade 

skills and pedagogical skills. Career changers’ existing expertise and professional self-efficacy can 

be a source of strength for persisting through the social and emotional challenges of managing the 

transition from expert in one domain to novice in a new domain (Katz et al., 2011; Laming & Horne, 

2013; Leshem, 2019; Rodrigues & Mogarro, 2019; Shwartz & Dori, 2020; Smetana & Kushki, 2021; 

Troesch & Bauer, 2017; Varadharajan et al., 2020; J. Williams, 2010). 

New career and technical education teachers often are making a conscious choice to leave active 

practice of their vocation when turning to teaching.  Such a choice, coupled with the understanding 

of what it takes to develop expertise, not only positions CTE teachers for successful transition, but 

also informs the types of support they most likely need to accelerate their success. For example, 

research in adult learning theory underscores the importance of tailoring PD to meet the needs 

of teachers, who are themselves adult learners, emphasizing the key features such as relevance, 

practical application, and problem-centered approaches. 
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Professional Development Needs of Postsecondary CTE Educators 

As described earlier, CAST is working with Michigan’s Department of Labor and Economic 

Opportunity – Workforce Development Bureau (LEO-WD), to identify the professional development 

needs of postsecondary career and technical education (CTE) teachers. During Year 1 of this multi-

year project, the team conducted a gap analysis and literature review, in addition to forming a 

state-wide advisory board made up of postsecondary CTE administrators and teachers from across 

Michigan. The literature review sought to identify current best practices of professional development 

for postsecondary CTE teachers. While not completely exhaustive, the review of literature included 

searches in EBSCOhost databases, including Education Source Ultimate, Communication Source, 

eBook Collection, eBook Subscription Diversity & Ethnic Studies, and Ethnic Diversity Source. The 

search extended to publicly available websites of local, state, and national-level organizations 

and government agencies. The primary finding from the review of literature was a general lack of 

research specific to professional development for postsecondary CTE teachers. As another part 

of the work with LEO-WD, one-to-one interviews and meetings with key advisory board members 

revealed some consistent and related themes around the professional development needs of 

postsecondary CTE educators. For example, nearly all participants identified gaps or needs related 

to onboarding, student assessment, strategies for supporting students with disabilities (SWD), 

classroom management, and program-specific professional development. Like other CTE educators 

who perceive much of the professional development they experience as irrelevant (Rivera, 2024), CTE 

educators in Michigan were hungry for professional development opportunities that felt useful 

their contexts

in 

. 

To support CTE educators, designers of PD should consider that in addition to a lack of formal 

pedagogical training, most postsecondary CTE instructors are singletons with no access to an 

educator/peer teaching the same content, are often supervised by administrators with no CTE 

background, and (in the case of postsecondary institutions specifically) may have very limited 

opportunities to observe and learn from other colleagues. And yet, many are (or have been) expected 

to teach effectively, only days after leaving their industry. The findings from Michigan, along with the 
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limited national literature, highlight three key needs, which should be considered when designing 

professional development for postsecondary CTE educators:    

1 . .	







2.	 Value: Postsecondary CTE educators need tangible strategies—such as how to establish 

safe lab environments and/or develop work-based learning opportunities (Moore-Kriwox 

& Cannon, 2024; Nachman, 2024)—that are effective for a wide range of learners within the 

context of CTE .

3.	 Personalization: Help CTE teachers understand the value of best practices and research-

based teaching and learning strategies (Carballo et al ., 2021; Moriña & Carballo, 2017) by 

offering support and training that meets the unique needs of each individual CTE teachers, as 

needed; this may include asynchronous online modules, coaching and/or mentoring (Kistler & 

Dougherty, 2024; Seay, 2021; Zirkle et al ., 2019) .

 These insights underscore the importance of creating professional development opportunities 

that not only build teaching skills but also boost instructors’ feelings of confidence in the classroom. 
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Teacher Self-Efficacy and Student Success are Intertwined

Considering the professional development needs of postsecondary CTE teachers—alongside 

the importance of CTE in workforce development, time constraints, limited research on effective 

PD strategies, and the growing variability of learners—it is essential to prioritize approaches that 

enhance teachers’ skills and knowledge in effectual teaching practices. One effective (research-

based) way to do this is to focus on PD that builds educators’ self-efficacy. Teacher self-efficacy is a 

teacher’s belief in their ability to help students learn, even when it is difficult; this self-perception 

influences teachers’ behavior and choices, especially how they respond to challenging situations. 

By focusing on increasing teacher self-efficacy and confidence in addressing the needs of diverse 

learners, professional development can significantly improve classroom preparedness and, 

ultimately, student outcomes.

Teacher self-efficacy grows through positive mastery experiences, which encompass not only 

high-quality teaching and learning performance but also observable student success. When teachers 

see their efforts lead to meaningful academic performance and student achievement, their belief in 

their own abilities is reinforced. This belief enables them to design and deliver relevant, impactful 

curricula. As teachers witness their skills contributing to their students’ success, their self-efficacy 

strengthens—creating a cycle in which success leads to further success.

Building teacher self-efficacy is not only vital for individual professional growth but also directly 

linked to student achievement. Research consistently highlights mastery experiences as a key 

source of teacher self-efficacy and establishes professional development as a critical mechanism 

for fostering these experiences. By aligning professional development with strategies that enhance 

teachers’ confidence and capacity to support all learners, institutions can advance both educator 

effectiveness and student success.
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This section summarizes teacher self-efficacy and mastery experience as its primary source, 

links teacher self-efficacy to student achievement, and reviews literature connecting professional 

development to teacher self-efficacy.

Teacher Self-Efficacy 

Teacher self-efficacy research began in the 1970s when Los Angeles commissioned an evaluation 

of policies and factors that contributed to raising literacy scores of inner-city children (Armor et 

al., 1976).  “Teachers who felt efficacious” (1976, p. vi) surfaced as one of the three most significant 

factors. Based on Bandura’s (1997) concept of self-efficacy, teacher self-efficacy is described as 

a belief in one’s ability to positively impact student learning and success (Denzine et al., 2005; 

Tschannen-Moran & Hoy, 2001). A teacher’s actual abilities are not the same as their belief in their 

abilities.  Alignment between the two is dependent on an array of self-awareness factors and is not 

a specific focus of this paper.  Self-efficacy exists to varying degrees in every teacher, regardless of 

experience or ability.  Where does the belief in one’s abilities come from?

Sources of Teacher Self-Efficacy

Bandura (1997) identified the sources of self-efficacy this way: “Efficacy beliefs are the product 

of cognitive processing of diverse sources of efficacy information conveyed inactively, vicariously, 

socially, and physiologically” (p. 115). Elaborating on the first source of self-efficacy, he wrote:

Enactive mastery experiences are the most influential source of efficacy information 

because they provide the most authentic evidence of whether one can muster 

whatever it takes to succeed. Success builds a robust belief in one’s personal efficacy. 

Failures undermine it, especially if failures occur before a sense of efficacy is firmly 

established (p. 80). 



13

Over two decades of research support Bandura’s proposition that mastery experiences are the 

most influential of the four sources of self-efficacy (Tschannen-Moran & Hoy, 2007; Usher & Pajares, 

2008; Yada et al., 2019; Zee & Koomen, 2016). In the postsecondary CTE lab and classroom, student 

successes following effective delivery of thoughtfully designed learning activities are enactive 

mastery experiences for the teacher. While student performance measures, i.e. grades, are markers of 

student success, they alone are not mastery experiences for teachers.  In fact, Bandura warned about 

“serious conceptual problems [that] are created when a performance is misconstrued as the outcome 

itself” (1997, p. 22).  Overall student success is an outcome of achievement earned by the students 

and learning activities designed and delivered by the teacher. The student success outcomes and 

the learning activities supporting those outcomes are those mastery experiences with the strongest 

impact on teacher self-efficacy.

Teacher Self-Efficacy Spiral

The literature holds a growing body of evidence linking teacher self-efficacy and student 

achievement (Bray-Clark & Bates, 2003; Gale et al., 2021; Love et al., 2020, 2020; Shaughnessy, 2004; 

Zee & Koomen, 2016). Like a self-fulfilling prophecy, teachers who believe in their ability to make a 

difference for their students’ success tend to make that difference come true. Their students’ success 

validates and reinforces their self-efficacious beliefs and thus deepens their teacher self-efficacy. 

Figure 1 offers a graphic representation of the teacher self-efficacy spiral.
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Figure 1. 	 Teacher Self-efficacy Spiral. Student success is a significant mastery experience influencing 

growth of teacher self-efficacy.

The circular nature of a spiral reflects, albeit simply here for conceptual clarity, the cyclic 

nature of teaching and learning: curriculum design and instruction delivery followed by student 

performance and assessment. Reflective teachers intuitively pay attention to that cycle and adjust 

curriculum and instruction to increase student performance. Increased student success validates the 

adjustments as well as teacher self-efficacy. While reflective teachers can, even without supportive 

interventions, grow their own spiral through trial and error, there must be a way to accelerate 

that growth.
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Professional Development Impact on Teacher Self-Efficacy

If student success is a mastery experience helping buoy teacher self-efficacy, then how can an 

institution foster and develop self-efficacy among its faculty members? The readily available tool for 

this task is professional development.  

Professional Development Improves Teacher Self-Efficacy

Institutions turn to professional development as the front-line strategy for building capacity 

among their teaching staff.  A growing body of evidence indicates professional development 

increases teacher self-efficacy (Bray-Clark & Bates, 2003; Choi & Lee, 2020; Harvey et al., 2020; Kelley 

et al., 2020; Lazarides & Warner, 2020; Martin et al., 2008; Overbaugh & Lu, 2008; Yang, 2020; Yoo, 

2016).  Many studies found positive relationships between professional development and teacher 

self-efficacy regardless of setting, subject matter, or teacher and student demographics. Focusing 

on multicultural classrooms, Choi & Lee (2020) found that not only does professional development 

“significantly help teachers develop their TSMC [teacher self-efficacy in multicultural classrooms],” 

but also the impact of professional development “is not exclusive to specific regional boundaries 

but also holds in different educational contexts” (Choi & Lee, 2020, p. 11).  Nachman (2024) 

investigated the perceptions of strategies that could be used to improve the experience of students 

with disabilities in postsecondary classrooms. “What these studies show is the utility of systematic 

and tailored professional development around disability for faculty to change their conceptions and 

teaching approaches” (Nachman, 2024). Harvey et al. (2020) found that professional development 

can increase CTE educators’ confidence for designing learning experiences for students with 

disabilities. According to Bray-Clark & Bates (2003), “There is also substantial research indicating that 

the self-efficacy construct can provide schools and staff development specialists with the tools they 

need to design effective teacher training, improve teacher competence, and by extension enhance 

student outcomes” (2003, p. 19).  
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Figure 2. 	 PD-enhanced Teacher Self-efficacy Spiral. PD can improve curriculum design and instruction 

delivery by adding another driver to the teacher self-efficacy spiral.

Summarized in Figure 2, professional development is an additional factor driving the teacher 

self-efficacy spiral. A teacher can grow their capacity by engaging in professional development 

activities, applying their new understandings to design, and delivering higher quality curriculum and 

instruction. The improved curriculum and instruction can increase student success. Both mastery 

experiences—higher quality teaching and learning in the lab or classroom and increased student 

success—combine synergistically to increase teacher self-efficacy.  

Of course, teachers can only devote so much time and energy to professional development 

activities, so how can institutions provide the biggest teacher self-efficacy bang for the professional 

development buck? Let’s consider PD content that applies to the broadest range of students, who we 

know are growing in variability in a variety of ways.
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UDL as a Professional Development Solution for 
Postsecondary CTE Educators

Of all the options available on the professional development menu, Universal Design for Learning 

(UDL) is an evidence-based option proven effective in a wide range of settings for a wide range of 

learners. UDL is a logical choice for postsecondary CTE institutions that intend to meet the needs of 

their teachers and accelerate their teachers’ self-efficacy spirals.

What is Universal Design for Learning?

Universal Design for Learning (UDL) appears in several pieces of important federal education 

legislation including the Higher Education Opportunity Act (HEOA, 2008), the Every Student Succeeds 

Act (ESSA, 2015), and the Strengthening Career and Technical Education for the 21st Century Act 

(Perkins V, 2018). UDL also appears in the U.S. Department of Education’s Ed Tech Developer’s Guide 

(2015) and their National Education Technology Plan (2024). The federal legislation defines UDL 

this way:

Universal Design for Learning (UDL) is a scientifically valid framework for guiding 

educational practice that — (A) provides flexibility in the ways information is 

presented, in the ways students respond or demonstrate knowledge and skills, and 

in the ways students are engaged; and (B) reduces barriers in instruction, provides 

appropriate accommodations, supports, and challenges, and maintains high 

achievement expectations for all students, including students with disabilities and 

students who are limited English proficient (HEOA, 2008).

Universal Design for Learning (UDL) is broadly applicable across all postsecondary career and 

technical education content areas. UDL guidelines “offer a set of concrete suggestions that can 

be applied to any discipline or domain to ensure that all learners can access and participate in 
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meaningful, challenging learning opportunities” (CAST, 2018). Those suggestions are grouped in 

three domains of Engagement, Representation, and Action & Expression, shown in Figure 3.

Figure 3. 	 Universal Design for Learning Guidelines (CAST, 2018).

Universal Design for Learning (UDL) is proven effective in preparing postsecondary instructors 

to meet the needs of a wide range of learners, including those traditionally marginalized and most 

impacted by underprepared or unprepared educators (students with disabilities and multi-language 

learners) (Johnston & Posey, 2021).

When faculty participate in interactive, contextually based UDL professional development, they 

become more aware of when/how they are experiencing UDL strategies and heighten their use of UDL 
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when they are teaching (Johnston & Posey, 2021). For example, Bastoni et al. (2023) found that after 

UDL-infused training, teachers “noted that specific UDL strategies utilized in the training, including 

pause and reflect breaks, opportunities to share questions in the chat or aloud, audio descriptions of 

content on screen, and captioned videos, aided in their ability to understand and absorb the online 

content (p. 99). One participant noted in their post-training reflection, “I now use UDL to structure my 

lessons and note that students respond positively to the varied methods of engagement, improving 

their comprehension and GED® exam pass rates” (p. 99).

While UDL has been connected to a reduction in educational barriers for adult learners with 

disabilities, UDL also benefits neurotypical learners (Beardmore et al., 2022). In addition, UDL’s 

learner-centered approach promotes both autonomy and self-directedness, two critical elements for 

adult learning (Rogers-Shaw et al., 2018).

Finally, UDL-based learning activities and materials can positively impact individual teachers’ 

perceptions of their own preparedness (Fovet, 2020). A perception of preparedness is similar to the 

belief in one’s ability to positively impact student learning and success; feeling prepared is another 

way to describe teacher self-efficacy (Denzine et al., 2005; Tschannen-Moran & Hoy, 2001).

Studies show that UDL PD improves educators’ confidence in their ability to meet the 

needs of diverse learners, including students with disabilities, English learners, and those from 

underrepresented groups (Rao et al., 2014). Teachers who participate in UDL-focused training report 

greater feelings of preparedness and confidence in delivering flexible, accessible, and engaging 

instruction (Smith & Lowrey, 2017). These increases in self-efficacy can lead to better classroom 

management, improved instructional quality, and higher levels of student engagement and 

achievement.  Bastoni et al. (2023) heard from a teacher in Southern Illinois sounding more confident 

when she shared, “Giving students options in Engagement, Representation, and Expression is so 

KEY!!!!! I cannot tell you how wonderful it is to see how engaged my students were today, due to the 

OPTIONS they had!” (p.100).  Another reported, “I will definitely work to incorporate UDL guidelines 

when designing my educational programs. This really got me thinking about a lot of things that I 

hadn’t considered before” (p. 99).
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Research on UDL in higher education highlights its potential to transform postsecondary teaching 

practices. For instance, Park, Roberts, and Stodden (2012) found that faculty who participated in 

UDLfocused professional development demonstrated significant increases in their use of inclusive 

instructional strategies. This training enabled instructors to proactively design courses that address 

diverse student needs, resulting in reduced reliance on reactive accommodations. Furthermore, a 

study by McGuire-Schwartz and Arndt (McGuire-Schwartz & Arndt, 2007) reported that postsecondary 

instructors trained in UDL principles showed a greater understanding of how to engage all learners, 

leading to improved student outcomes. Such professional development empowers educators to 

adapt their teaching methods, fostering inclusive environments that benefit all students while 

simultaneously enhancing teacher confidence and competence.

The application of UDL principles not only increases teacher self-efficacy but also improves 

workforce and academic outcomes for a wider range of learners (Rao et al., 2014).  For example, 

faculty who integrate UDL report higher levels of student engagement and satisfaction, as well as 

improved academic performance (Tobin, 2014). These findings underscore the reciprocal relationship 

between teacher self-efficacy and student success: as teachers gain confidence through mastery 

experiences enabled by UDL, their students benefit from more effective and equitable instruction.

The UDL-Informed Teacher Self-Efficacy Spiral

Universal Design for Learning is a flexible strategy, when applied to curriculum design and 

instruction delivery that can increase success for a broad range of students. Turning back to the 

teacher self-efficacy spiral, UDL can have a uniquely strong effect on the shape of that spiral.  As a 

larger number of students realize greater gains in student success, a teacher’s self-efficacy more 

quickly grows broader and deeper (see Figure 4).
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Figure 4. 	 UDL-Informed Teacher Self-efficacy PD Spiral.  Professional development builds teachers’ 

capacity to design and implement high quality curriculum.  When that curriculum produces 

student success, teachers’ abilities are affirmed, and their self-efficacy grows.  Professional 

development in Universal Design for Learning can broaden and deepen teacher capacity 

and, through resulting broader student success, teacher self-efficacy.

We argue therefore that Universal Design for Learning (UDL) is an excellent and cost-effective 

choice for postsecondary career and technical education institutions that want to achieve multiple 

outcomes including: 1) building faculty members’ capacity to design and deliver high-quality 

curriculum and instruction and 2) increases success for a wide range of learners; which in turn 

validates teachers’ belief in their own abilities, thus broadening and deepening their teacher 

self-efficacy.



22

From the Field: The Impact of UDL PD for CTE Educators 

When delivering UDL-based PD for CTE educators, CAST trainers focus on designing learning 

environments and programs that consider the needs of learners who face the greatest barriers. 

Those designs often result in solutions that benefit a broader audience by enhancing accessibility, 

usability, and efficiency. This approach, called design thinking, is a proven strategy used by 

nonprofits, governments (Rose, 2016), and across the most profitable industries in the world—Nike 

(Martin, 2021), Pepsi, Toyota (Fabrica360, 2021), and Ikea (Shah, 2021). An impactful example of 

design thinking is the curb cut on sidewalks, which were originally designed for individuals using 

wheelchairs, but are now essential for a wider range of people such as parents pushing strollers, 

travelers wheeling luggage, and workers moving carts. Similarly, captions on videos that were 

designed to assist individuals with hearing impairments are now benefiting language learners and 

people in noisy environments. In career and technical education (CTE), framing teaching and learning 

through the lens of design thinking makes a positive impact on postsecondary CTE instructors’ 

approach and confidence in the classroom. 

	● “Taking on a UDL mindset allows me to shift my priorities and focus more on what the 

students are actually learning and retaining, rather than simply getting through the 

instruction that I planned to cover that day.” CTE Manufacturing and Woodshop Teacher, MT.

	● “After this UDL training, I’ve been working with our adjunct CTE faculty looking for videos 

we can create that convey ideas that students repeatedly ask for help with. For example, 

describing a specific thing – like a specific safety concept for a machine – an idea students 

might not glean from the reading. We can turn that into a quick 1-minute video and then 

attach the video to a QR code on a machine so that students can access it any time. And 

we actually think this will improve outcomes for many students not just a specific group.” 

Department Chair Advanced Manufacturing and Robotics at Manchester Community College 

in NH.
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● “When I first started teaching, I generally believed that good teaching relied heavily on

passionate delivery of content to students.  After beginning my first teaching job, I began to

realize that teaching and learning depended on much more than whether the teacher wanted

to teach and the student wanted to learn.  I had not understood the many types of diversity

in what students were able to process or in how they were able to express what they knew,

nor had I properly understood my own biases towards certain types of learning or methods

of expression. Using UDL to broaden my own methods for presentation and for assessing

student learning has increased student engagement in my classes.” CTE business teacher.

● “Using more of a UDL format for things is helping me to be better organized so I can help

my students to be better organized. For example, using UDL to set up my syllabus means

the students have the reading for a specific module right away and they can see all the

readings they need to do, and they don’t have to guess or go all over the place looking for the

readings. From my perspective, it’s something I should have done four years ago for this class,

and it would have made my life way easier. I think using UDL actually makes my job easier

because I have less questions about where to find things.” CTE adjunct teacher in Advanced

Manufacturing at postsecondary level.

A Use Case Scenario: Designing Professional Development Modules for CTE 
Instructors Across the State of MI 

Michigan is experiencing significant workforce shortages across various sectors, impacting the 

state’s economic growth and productivity. A recent report indicates that 40% of small business 

owners in Michigan are facing challenges in recruiting and retaining quality employees (Detroit 

Regional Chamber, 2025). Shortages have been identified in key sectors including: 

● Skilled Trades: There is a persistent shortage of qualified candidates in skilled trades, with

50% of tradespeople identifying this as a top challenge .

● Healthcare: Michigan has 85 available workers for every 100 open jobs, indicating a shortage

in healthcare professionals among other sectors (Bebon, 2024) .
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● Manufacturing: The state is poised to see over 520,000 jobs in professional trades by 2030, yet

the talent pool isn’t keeping pace, affecting the manufacturing sector (Pohl, 2022) . 

● Information Technology: The rapid advancement in technology has led to a demand for IT

professionals, with businesses struggling to find qualified candidates (Pohl, 2022) . 

● Energy Sector: The U .S . solar and storage industry, including Michigan, is facing growth

constraints due to labor shortages, particularly in project management, engineering, and

technical roles (Ford, 2024) . 

CTE programs in Michigan are pivotal in mitigating workforce shortages by providing students 

with the necessary skills and training to meet industry demands (Cates & Melhorn, 2024). These 

programs offer work-based learning experiences, aligning education with the needs of the labor 

market. CAST’s work with LEO-WD is in part a reflection of the critical—and recognized—role that CTE 

programs play in developing a highly skilled, sustainable workforce in the state (Wheaton, 2025). 

Preparing postsecondary CTE instructors and building teachers’ self-efficacy—so they stay in 

the classroom and can effectively prepare the needed workforce—is one way MI is addressing these 

shortages.  After conducting a gap analysis and surveying (45+) individuals and postsecondary 

partners across MI, CAST identified key professional development needs including: more training 

on curriculum design, classroom management, special populations, data usage, etc. To ensure 

validity and support dissemination, CAST convened a postsecondary CTE advisory board made up of 

educators and administrators from a range of postsecondary institutions. 

● “Professional development for CTE faculty is sorely needed and often under-prioritized.”

Don Hutchinson from Macomb Community College.

● “Totally agree with all that was shared... especially supporting CTE teachers in pedagogy and

practice.” Krista McKinney-King, Wayne RESA.

● “Not overly surprised; although good to know others have/face same opportunities/

challenges/needs.” Mark Dunneback, Kalamazoo Valley Community College.
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Leveraging the findings from the literature review and gap analysis and working closely with 

the advisory board, CAST next began the development of PD modules that would be made freely 

available to Michigan educators, through CTE Learn—a platform for virtual professional development 

and free resources for Career and Technical Education (CTE) professionals. CTE Learn is a product of 

the Association for Career and Technical Education (ACTE) in alliance with MaxKnowledge and state 

partners. The development of these modules was informed by findings from a comprehensive gap 

analysis, literature review, and advisory board feedback conducted by CAST and LEO-WD.  The team 

at CAST used UDL principles to develop modules specifically aimed at enhancing postsecondary CTE 

educators’ confidence in addressing the needs of the wide range of learners they will encounter in 

their classrooms (Troesch & Bauer, 2017; Zee & Koomen, 2016).

● Collaboration: The modules were designed based on needs from the field and incorporate

opportunities for educators to engage with other educators and reflect on their own

teaching practices and communities of practice (McKendree & McKim, 2021) . In addition,

moving forward CAST will develop the resources needed so that instructors can work with

LEO to author high-quality, UDL-aligned, program-specific PD, which will again connect to

communities of practice and be made freely available to CTE educators across the state of MI . 

● Value: Each module is tailored to reflect the real-world challenges CTE educators encounter,

ensuring the training feels practical and immediately applicable to their classrooms

(Rivera, 2024) .

● Personalization: Designed for online delivery, the modules utilize best practices in

remote learning, such as asynchronous options, clear entry and exit points, and content

that is chunked into manageable sections for “just in time” access (Cook & Rao, 2018;

Tang et al ., 2021) . 



26

Modules Details

These UDL-based modules represent an innovative state-wide approach to providing professional 

development to postsecondary CTE instructors, equipping educators with the tools and strategies 

needed to meet the diverse needs of their students. By leveraging the evidence-based practices 

identified through CAST’s work with LEO, the modules are designed to foster both educator 

confidence and improved student outcomes. Through the partnership with CTE Learn, CAST will 

be assessing and analyzing the impact of these modules, amplifying the potential impact of this 

approach on CTE education across the country. The first four modules CAST has developed for 

postsecondary CTE instructors across MI include: 

● Creating an Engaging CTE Classroom for All: This module equips educators to implement

UDL principles by creating learning environments where all students can thrive . It emphasizes

strategies to recruit student interest, address barriers to learning, and amplify student voice

and choice . By leveraging UDL, postsecondary CTE educators can build learning spaces that

foster autonomy, creativity, and a sense of belonging for all .

● Supporting Executive Functioning in CTE: This module empowers educators to apply

UDL principles to help any student with executive functioning challenges . Postsecondary

educators learn how to help students set meaningful goals, overcome challenges, organize

information, and monitor progress effectively . Participants explore practical strategies such as

modeling goal setting, providing organizational tools, and engaging students in self-reflection

to build independence and confidence .

● Assessment Strategies for CTE Educators: This module equips educators with the skills they

need to design effective assessments and utilize formative assessments to address barriers

and ensure assessments align with real-world skills and employability . 

● Strengthening CTE Instruction with Clear Learning Goals: This module guides educators

in leveraging Universal Design for Learning (UDL) to create, communicate, and support

meaningful goals that drive student success . Through the module, participants explore

strategies to craft clear, flexible learning goals, help students connect goals to real-world

applications, and foster self-reflection and progress monitoring . 
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Next Steps

CTE programs are instrumental in workforce development, yet many educators face challenges 

stemming from insufficient pedagogical training, a lack of targeted professional development, and 

the growing variability of learners in their classrooms. These gaps impact teacher self-efficacy— 

a critical factor influencing both teacher retention and student success.

This paper outlines how UDL-based professional development can address these challenges. By 

equipping educators with inclusive teaching practices, UDL empowers them to design flexible, 

accessible, and engaging instruction that meets the needs of all learners, including those from 

underrepresented and historically marginalized groups. Teachers who engage in UDL-focused 

professional development report greater confidence in their abilities, improved instructional 

quality, and enhanced student outcomes. The findings presented emphasize the importance of 

mastery experiences and structured professional development in strengthening teacher self-

efficacy. The reciprocal relationship between increased teacher confidence and improved student 

success creates a sustainable cycle of growth. By adopting UDL as a framework for professional 

learning, postsecondary institutions can better prepare CTE educators to meet workforce demands, 

improve access to training and education, and support the long-term success of both teachers and 

students. This paper serves as a call to action for stakeholders to prioritize UDL in the professional 

development of postsecondary CTE educators. Below are actionable recommendations and 

additional resources:

1.	 Implement UDL-Based Professional Development for CTE Instructors:

a.	 Include hands-on workshops, real-world examples, and opportunities for educators to 

apply UDL principles in their course design and delivery .

b.	 Leverage online and hybrid training models to ensure accessibility and flexibility for 

educators balancing teaching and other responsibilities .
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2.	 Invest in Teacher Onboarding and Support:

a.	 Create comprehensive onboarding programs for new CTE educators that incorporate UDL 

principles from the outset .

b.	 Pair novice instructors with experienced mentors who can provide guidance on 

implementing inclusive teaching practices and navigating classroom challenges .

3.	 Establish Statewide Collaboration Networks:

a.	 Facilitate the development of statewide advisory boards or professional learning 

communities where CTE educators can share best practices, resources, and strategies for 

UDL implementation .

b.	 Promote cross-district and cross-institution collaboration to build a shared repository of 

UDL-aligned instructional materials and tools .

4.	 Promote Awareness:

a.	 Share success stories and evidence of the impact of UDL-based professional development 

on educator self-efficacy and student outcomes .

b.	 Champion policy changes at the state and federal levels to embed UDL as a standard in 

professional development for postsecondary CTE educators .

5.	 Conduct Research:

a.	 Design and conduct studies to measure the effect of UDL-informed professional 

development for postsecondary CTE teachers on the success of their students .
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Resources

● Add Universal Design for Learning to Your CTE State Plan: This resource encourages states to

incorporate Universal Design for Learning (UDL) into their CTE plans to improve accessibility

and engagement for all students, regardless of learning needs.

● Inclusive Strategies in CTE Courses Improve Student Engagement: This article identifies how

using Universal Design for Learning (UDL) approaches in career-prep courses allows student

choice for studying and demonstrating knowledge and improves outcomes.

● ACTE NextLevel Postsecondary CTE Fellowship: A leadership program designed to elevate

postsecondary CTE professionals and improve the impact of CTE on workforce development

and education.

● UDL Case Study: Cultivating a UDL Mindset: A case study showcasing how CTE and STEM

educators can adopt a Universal Design for Learning (UDL) mindset to create accessible

learning environments for all students.

● UDL on Campus: UDL Syllabus: This resource provides guidance on how to design a syllabus

that integrates Universal Design for Learning principles to meet the needs of diverse learners

in postsecondary education.

● Creating Accessible Documents: This document outlines best practices for making

educational materials and resources more accessible to all students, especially those with

disabilities, by using Universal Design for Learning principles.

● Using UDL to Design in Canvas: This guide focuses on how to implement Universal Design for

Learning strategies in the Canvas learning management system to create flexible, inclusive,

and accessible online courses.

https://www.cast.org/news/2023/universal-design-for-learning-udl-cte-state-plan
https://www.k12dive.com/news/cte-programs-adopt-inclusive-strategies-to-improve-student-engagement/622403/
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.acteonline.org%2Fprofessional-development%2Fleadership-development%2Fnextlevelcte%2F&data=05%7C02%7Cabastoni%40cast.org%7C9c299bb72ac94927fa3108dcfdcb0ed3%7C592542980b0b417490dc1a6dc2e36521%7C0%7C0%7C638664296300970558%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=XQzkIeez0GogxMyne5CGeR%2B6WDLi60HSgV30a%2BjkOqc%3D&reserved=0
https://accessate.net/casestudy/udl-mindset
http://udloncampus.cast.org/page/planning_syllabus
https://aem.cast.org/create/creating-accessible-documents
https://community.canvaslms.com/t5/Canvas-LMS-Blog/Implementing-Universal-Design-for-Learning-on-Canvas/ba-p/271887


30

Reference List

A Call to Action for Closing the Digital Access, Design, and Use Divides: 2024 National Educational 

Technology Plan. (2024). U.S. Department of Education. 

https://tech.ed.gov/files/2024/01/NETP24.pdf

ACTE. (2025). CTE Works. Association for Career and Technical Education. 

https://www.acteonline.org/wp-content/uploads/2025/01/

ACTE_CTEWorks_January2025_Final.pdf

 

ACTE. (2025). What is Career and Technical Education? Association for Career and Technical 

Education. https://www.acteonline.org/wp-content/uploads/2025/01/

ACTE_WhatIsCTE_January2025_Final.pdf

 

 

 

Advance CTE. (2023). State Policies Impacting Career and Technical Education. Advance CTE. 

https://careertech.org/wp-content/uploads/2024/02/CTE_2023YIR_021324.pdf

AIR. (2015). What Career and Technical Education Teachers Really Want for Professional Learning

American Institutes for Research. 

. 

 

 

. 

https://www.air.org/sites/default/files/2021-06/Career-

Technical-Education-Teachers-Survey-Sept-2015.pdf

Anderson, T., Briggs, A., Spaulding, S., Zamani-Gallaher, E., & López, D. (2021). Racial and Ethnic 

Equity Gaps in Postsecondary Career and Technical Education. The Urban Institute. 

https://www.urban.org/research/publication/racial-and-ethnic-equity-gaps-postsecondary-

career-and-technical-education

Arbaugh, F., Marra, R., Lannin, J. K., Cheng, Y.-W., Merle-Johnson, D., & Smith, R. (2016). Supporting 

university content specialists in providing effective professional development: The educative role 

of evaluation. Teacher Development, 20(4), 538–556. Education Source Ultimate. 

https://doi.org/10.1080/13664530.2016.1173577

Armor, D., Conry-Oseguera, P., Cox, M., King, N., McDonnell, L., Pascal, A., Pauly, E., & Zellman, G. 

(1976). Analysis of the school preferred reading program in selected Los Angeles Minority Schools

Rand; (ED130243). ERIC. https://www.rand.org/content/dam/rand/pubs/reports/2005/R2007.pdf

https://tech.ed.gov/files/2024/01/NETP24.pdf 
https://careertech.org/wp-content/uploads/2024/02/CTE_2023YIR_021324.pdf
https://doi.org/10.1080/13664530.2016.1173577
https://www.rand.org/content/dam/rand/pubs/reports/2005/R2007.pdf
https://www.acteonline.org/wp-content/uploads/2025/01/ACTE_CTEWorks_January2025_Final.pdf
https://www.acteonline.org/wp-content/uploads/2025/01/ACTE_WhatIsCTE_January2025_Final.pdf
https://www.air.org/sites/default/files/2021-06/Career-Technical-Education-Teachers-Survey-Sept-2015.pdf
https://www.urban.org/research/publication/racial-and-ethnic-equity-gaps-postsecondary-career-and-technical-education


31

Arnett-Hartwick, S. E., & Cannon, J. (2020). Challenges for beginning secondary technology education 

teachers. Online Journal of Workforce Education and Development, 10(1), 1–14. 

https://opensiuc.lib.siu.edu/ojwed/vol10/iss1/4/

Bandura, A. (1997). Self-efficacy: The exercise of control. W H Freeman/Times Books/Henry Holt & Co. 

https://edisciplinas.usp.br/pluginfile.php/7953477/mod_resource/content/1/Self-Efficacy_%20

The%20Exercise%20of%20Control.pdf

Bastoni, A., Goldammer, S., Pérez, L., Schwab, T., & Vobornik, E. (2023). Improving Professional 

Development for Adult Education Instructors Using Universal Design for Learning (UDL). COABE 

Journal: The Resource for Adult Education, 12(2), 91–106.  

https://eric.ed.gov/?q=NDS&ff1=subProgram+Effectiveness&ff2=pubJournal+Articles&

id=EJ1408718

 

 

Beardmore, D.C., Sandekian, R., & Bielefeldt, A. (2022, June). Supporting STEM graduate students 

with dis/abilities: Opportunities for Universal Design for Learning. 2022 ASEE Annual Conference & 

Exposition. https://doi.org/10.18260/1-2--41796

Bebon, J. (2024). Survey: Skilled Labor Shortage to Remain Top Concern in 2025. Facilities 

Management Advisor. (2024, December 11) 

https://facilitiesmanagementadvisor.blr.com/maintenance-and-operations/survey-skilled-labor-

shortage-to-remain-top-concern-in-2025/ 

Berry, B., Montgomery, D., & Snyder, J. (2008). Urban teacher residency models and institutions of 

higher education: Implications for teacher preparation. Center for Teaching Quality. 

https://eric.ed.gov/?id=ED503644

Bray-Clark, N., & Bates, R. (2003). Self-Efficacy Beliefs and Teacher Effectiveness: Implications for 

Professional Development. Professional Educator, 26(1), 13–22. 

https://files.eric.ed.gov/fulltext/EJ842387.pdf

Carballo, R., Morgado, B., & Cortés-Vega, M. D. (2021). Transforming faculty conceptions of disability 

and inclusive education through a training programme. International Journal of Inclusive 

Education, 25(7), 843–859. https://doi.org/10.1080/13603116.2019.1579874

CAST. (2018). Universal Design for Learning Guidelines version 2.2. The UDL Guidelines. 

http://udlguidelines.cast.org

https://opensiuc.lib.siu.edu/ojwed/vol10/iss1/4/
https://doi.org/10.18260/1-2--41796
https://eric.ed.gov/?id=ED503644
https://files.eric.ed.gov/fulltext/EJ842387.pdf
https://doi.org/10.1080/13603116.2019.1579874
http://udlguidelines.cast.org
https://edisciplinas.usp.br/pluginfile.php/7953477/mod_resource/content/1/Self-Efficacy_%20
https://eric.ed.gov/?q=NDS&ff1=subProgram+Effectiveness&ff2=pubJournal+Articles&id=EJ1408718


32

Cates, L., & Ferguson Melhorn, S. (2024). Understanding America’s Labor Shortage: 

The Most Impacted States. U.S. Chamber of Commerce.  

 

(4), 

 

 

 

 

https://www.uschamber.com/workforce/the-states-suffering-most-from-the-labor-shortage

Choi, S., & Lee, S. W. (2020). Enhancing Teacher Self-Efficacy in Multicultural Classrooms and School 

Climate: The Role of Professional Development in Multicultural Education in the United States 

and South Korea. AERA Open, 6(4), 2332858420973574. 

https://doi.org/10.1177/2332858420973574

Cothren Cook, S., & Rao, K. (2018). Systematically Applying UDL to Effective Practices for 

Students with Learning Disabilities. Learning Disability Quarterly, 41(3), 179–191. Education 

Source Ultimate. https://doi.org/10.1177/0731948717749936

Cornelius, S., Gordon, C., & Ackland, A. (2011). Towards flexible learning for adult learners in  

professional contexts: An activity-focused course design. Interactive Learning Environments, 19

381–393. https://doi.org/10.1080/10494820903298258

Denzine, G. M., Cooney, J. B., & McKenzie, R. (2005). Confirmatory factor analysis of the Teacher 

Efficacy Scale for prospective teachers. The British Journal of Educational Psychology, 75(Pt 4), 

689–708. https://doi.org/10.1348/000709905X37253

Detroit Regional Chamber. (2025). January 2025 Small Business Data Outlook: Signs of

Strength at Start of 2025. Detroit Regional Chamber. 

https://www.detroitchamber.com/january-2025-small-business-data-outlook/

Dougherty, S. M. (2018). The Effect of Career and Technical Education on Human Capital 

Accumulation: Causal Evidence from Massachusetts. Education Finance and Policy, 13(2), 119–148. 

https://doi.org/10.1162/edfp_a_00224

Easterly, R. G., & Myers, B. E. (2017). You Seize What Pops Up: A Qualitative Investigation of The 

Core Features of School-Based Agricultural Education Professional Development. Journal of 

Agricultural Education, 58(3), 56–71. https://doi.org/10.5032/jae.2017.03056

Ed Tech Developer’s Guide: A primer for software developers, startups, and entrepreneurs. (2015). U.S. 

Department of Education. https://tech.ed.gov/files/2015/04/Developer-Toolkit.pdf

Every Student Succeeds Act, Pub. L. No. 114–95, 20 U.S.C. 6301 (2015). 

https://www.congress.gov/114/plaws/publ95/PLAW-114publ95.pdf

https://www.uschamber.com/workforce/the-states-suffering-most-from-the-labor-shortage
https://doi.org/10.1177/2332858420973574
https://doi.org/10.1177/0731948717749936
https://doi.org/10.1080/10494820903298258
https://doi.org/10.1348/000709905X37253
https://www.detroitchamber.com/january-2025-small-business-data-outlook/
https://doi.org/10.1162/edfp_a_00224
https://doi.org/10.5032/jae.2017.03056
https://tech.ed.gov/files/2015/04/Developer-Toolkit.pdf
https://www.congress.gov/114/plaws/publ95/PLAW-114publ95.pdf


33

Fletcher Jr., Edward C., & Tyson, W. (2017). A Longitudinal Analysis of Young Adult Pathways to STEMH 

Occupations. Career and Technical Education Research, 42(1), 35–55. 

. 

https://doi.org/10.5328/cter42.1.35

Ford, N. (2024, October 17). US solar storage growth clipped by labor shortages. Reuters

Fovet, F. (2020). Universal Design for Learning as a Tool for Inclusion in the Higher Education 

Classroom: Tips for the Next Decade of Implementation. Education Journal, 9(6), 163–172. 

https://doi.org/10.11648/j.edu.20200906.13

Gale, J., Alemdar, M., Cappelli, C., & Morris, D. (2021). A Mixed Methods Study of Self-Efficacy, the 

Sources of Self-Efficacy, and Teaching Experience. Frontiers in Education, 6, 750599. 

https://doi.org/10.3389/feduc.2021.750599

Harvey, M. W., Rowe, D. A., Test, D. W., Imperatore, C., Lombardi, A., Conrad, M., Szymanski, A., & 

Barnett, K. (2020). Partnering to Improve Career and Technical Education for Students with 

Disabilities: A Position Paper of the Division on Career 	Development and Transition. Career 

Development & Transition for Exceptional Individuals, 43(2), 67–77. Education Source Ultimate. 

https://doi.org/10.1177/2165143419887839

Hearn, A. (2024, October 14). Shifting Demographics in Higher Education: A Decade of Change. 

College Transitions.  

https://www.collegetransitions.com/blog/shifting-demographics-in-higher-education/

Higher Education Opportunity Act, Pub. L. No. 110–315, 20 U.S.C. 1001 (2008). 

https://www.govinfo.gov/content/pkg/PLAW-110publ315/html/PLAW-110publ315.pdf

Johnston, C. S., & Posey, A. (2021). Stretching UDL Beyond the Classroom: Affordability, Quality, and 

Belonging in Higher Education. In Handbook of Research on Applying Universal Design for Learning 

Across Disciplines: Concepts, Case Studies, and Practical Implementation. IGI Global.  

https://www.igi-global.com/chapter/stretching-udl-beyond-the-classroom/278911

Katz, P., McGinnis, J. R., Hestness, E., Riedinger, K., Marbach‐Ad, G., Dai, A., & Pease, R. (2011). 

Professional Identity Development of Teacher Candidates Participating in an Informal Science 

Education Internship: A focus on drawings as evidence. International Journal of Science Education

33(9), 1169–1197. 

, 

https://doi.org/10.1080/09500693.2010.489928

https://doi.org/10.5328/cter42.1.35
https://doi.org/10.11648/j.edu.20200906.13
https://doi.org/10.3389/feduc.2021.750599
https://doi.org/10.1177/2165143419887839
https://www.collegetransitions.com/blog/shifting-demographics-in-higher-education/
https://www.govinfo.gov/content/pkg/PLAW-110publ315/pdf/PLAW-110publ315.pdf
https://www.igi-global.com/chapter/stretching-udl-beyond-the-classroom/278911
https://doi.org/10.1080/09500693.2010.489928


34

Kelley, T. R., Knowles, J. G., Holland, J. D., & Han, J. (2020). Increasing high school teachers self-

efficacy for integrated STEM instruction through a collaborative community of practice. 

International Journal of STEM Education, 7(1), 14. https://doi.org/10.1186/s40594-020-00211-w

Kistler, H. C., & Dougherty, S. M. (2024, April 9). Career and technical education is a hidden weak spot 

in many high schools’ teacher workforces. Brookings Institute.  

 

https://www.brookings.edu/articles/career-and-technical-education-is-a-hidden-weak-spot-in-

many-high-schools-teacher-workforces/

Koundinya, V., & Martin, R. A. (2010). Food Safety Inservice Educational Needs of Agriculture Teachers. 

Journal of Agricultural Education, 51(4), 82–91. https://doi.org/10.5032/jae.2010.04082

Laming, M. M., & Horne, M. (2013). Career change teachers: Pragmatic choice or a vocation 

postponed? Teachers and Teaching, 19(3), 326–343. https://doi.org/10.1080/13540602.2012.754163

Lazarides, R., & Warner, L. M. (2020). Teacher Self-Efficacy. In Oxford Research Encyclopedia of 

Education, 1-22. Oxford University Press. 

https://doi.org/10.1093/acrefore/9780190264093.013.890

Leshem, S. (2019). Envisioning the future: second career teachers’ hopes and concerns. International 

Journal of Teaching & Education, VII(1). https://doi.org/10.20472/TE.2019.7.1.005

Linek, W. M., Sampson, M. B., Haas, L., Nylan, M., Moore, L., & Sadler, D. (2012). The Impact of Teacher 

Preparation: A Study of Alternative Certification and Traditionally Prepared Teachers in their First 

Year of Teaching. Issues in Teacher Education, 21(2).  

https://www.itejournal.org/ojs/index.php/ite/article/view/36

Love, A. M. A., Findley, J. A., Ruble, L. A., & McGrew, J. H. (2020). Teacher Self-Efficacy for Teaching 

Students With Autism Spectrum Disorder: Associations with Stress, Teacher Engagement, 

and Student IEP Outcomes Following COMPASS Consultation. Focus on Autism and Other 

Developmental Disabilities, 35(1), 47–54. https://doi.org/10.1177/1088357619836767

Lupton, G. T. (2021). Self-identified professional development needs of Virginia career and technical 

education teachers [Dissertation]. Virginia Tech.  

https://vtechworks.lib.vt.edu/items/08bacc32-c5fd-4493-b211-c975b390e8f7

https://doi.org/10.1186/s40594-020-00211-w
https://doi.org/10.5032/jae.2010.04082
https://doi.org/10.1080/13540602.2012.754163
https://doi.org/10.1093/acrefore/9780190264093.013.890 
https://doi.org/10.20472/TE.2019.7.1.005
https://www.itejournal.org/ojs/index.php/ite/article/view/36
https://doi.org/10.1177/1088357619836767
https://vtechworks.lib.vt.edu/items/08bacc32-c5fd-4493-b211-c975b390e8f7
https://www.brookings.edu/articles/career-and-technical-education-is-a-hidden-weak-spot-in-many-high-schools-teacher-workforces/


35

Martin, J. J., Mccaughtry, N., Hodges-Kulinna, P., & Cothran, D. (2008). The influences of professional 

development on teachers’ self-efficacy toward educational change. Physical Education & Sport 

Pedagogy, 13(2), 171–190. https://doi.org/10.1080/17408980701345683

Martin, M. (Director). (2021, February 7). Man With Cerebral Palsy On Inspiring Nike’s New Hands-Free 

Shoe [Broadcast]. In All Things Considered. NPR.  

https://www.npr.org/2021/02/07/965166458/man-with-cerebral-palsy-on-inspiring-nikes-new-

hands-free-shoe

McCaslin, N. L., & Parks, D. (2002). Teacher Education in Career and Technical Education: Background 

and Policy Implications for the New Millennium. Journal of Vocational Education Research, 27(1), 

65–103. Education Source Ultimate. https://eric.ed.gov/?id=ED462546

McGuire-Schwartz, M. E., & Arndt, J. S. (2007). Transforming Universal Design for Learning in Early 

Childhood Teacher Education from College Classroom to Early Childhood Classroom. Journal of 

Early Childhood Teacher Education, 28(2), 127–139. https://doi.org/10.1080/10901020701366707

McKendree, R. B., & McKim, A. J. (2021). Teacher Changing the Discipline: A Case Study of 

Participatory Professional Development. Journal of Agricultural Education, 62(3), 72–84. 

https://doi.org/10.5032/jae.2021.03072

McKim, A. J., Velez, J. J., & Sorensen, T. J. (2018). A National Analysis of School-Based Agricultural 

Education Involvement, Graduation, STEM Achievement, and Income. Journal of Agricultural 

Education, 59(1), 70–85. https://doi.org/10.5032/jae.2018.01070

Moore-Kriwox, A., & Cannon, J. (2024). Professional Development Needs of CTE Teachers in Idaho: 

A Literature Review. The CTE Journal, 12(1), 25.

Moriña, A., & Carballo, R. (2017). The impact of a faculty training program on inclusive education and 

disability. Evaluation and Program Planning, 65, 77–83. 

https://doi.org/10.1016/j.evalprogplan.2017.06.004

Nachman, B. (2024). The Many Dimensions of Academic Ableism: Career and Technical Education 

(CTE) Faculty Attitudes in Engaging with Disabled Community College Students. The Review of 

Higher Education. https://doi.org/10.1353/rhe.0.a939077

https://doi.org/10.1080/17408980701345683
https://eric.ed.gov/?id=ED462546
https://doi.org/10.1080/10901020701366707
https://doi.org/10.5032/jae.2021.03072
https://doi.org/10.5032/jae.2018.01070
https://doi.org/10.1016/j.evalprogplan.2017.06.004
https://doi.org/10.1353/rhe.0.a939077
https://www.npr.org/2021/02/07/965166458/man-with-cerebral-palsy-on-inspiring-nikes-new-hands-free-shoe


36

Neeper, H. (2021, May 13). 2019-20 National CTE Enrollment Data Now Available. CTE Policy Watch: 

A Blog for CTE Advocates.  

https://ctepolicywatch.acteonline.org/2021/05/2019-20-national-cte-enrollment-data-now-

available.html

Overbaugh, R., & Lu, R. (2008). The Impact of a NCLB-EETT Funded Professional Development 

Program on Teacher Self-Efficacy and Resultant Implementation. Journal of Research on 

Technology in Education, 41(1), 43–61. https://doi.org/10.1080/15391523.2008.10782522

Park, H. J., Roberts, K. D., & Stodden, R. A. (2012). Faculty perspectives on professional development 

to improve the implementation of UDL. Journal of Postsecondary Education and Disability, 25(4), 

337–348.

Plotner, A. J., Marshall, K. J., & Smith-Hill, R. B. (2023). Special Education Teachers’ Preservice 

Experience With Inclusive Postsecondary Education Programs: Impact on Professional Practices 

and Dispositions for Secondary Transition Professionals. Teacher Education and Special 

Education: The Journal of the Teacher Education Division of the Council for Exceptional Children, 

46(2), 89–107. https://doi.org/10.1177/08884064221091580

Pogliano, M. J. (2008). The preparation and certification of career and technical education teachers: 

A descriptive case study [Dissertation]. University of Phoenix.  

https://www.proquest.com/openview/8bf4a59efaa41ccc769604f6cc153955/1?cbl=18750&pq-

origsite=gscholar

Pohl, S. (2022, February 22). High Tech, High Impact: Michigan’s Workforce Is Hardwired for Success. 

Michigan Economic Development Corporation.  

https://www.michiganbusiness.org/news/2022/02/high-tech-high-impact-michigans-workforce-

is-hardwired-for-success/ 

Rao, K., Ok, M. W., & Bryant, B. R. (2014). A Review of Research on Universal Design Educational 

Models. Remedial and Special Education, 35(3), 153–166. 

https://doi.org/10.1177/0741932513518980

Rivera, N. (2024). Understanding How CTE Educators Perceive that Professional Development Supports 

Educational Practices and Retention [Dissertation]. Walden University. 

https://scholarworks.waldenu.edu/dissertations/15676/

https://doi.org/10.1080/15391523.2008.10782522
https://doi.org/10.1177/08884064221091580
https://doi.org/10.1177/0741932513518980
https://scholarworks.waldenu.edu/dissertations/15676/
https://ctepolicywatch.acteonline.org/2021/05/2019-20-national-cte-enrollment-data-now-available.html
https://www.proquest.com/openview/8bf4a59efaa41ccc769604f6cc153955/1?cbl=18750&pq-origsite=gscholar
https://www.michiganbusiness.org/news/2022/02/high-tech-high-impact-michigans-workforce-is-hardwired-for-success/


37

Rodrigues, F., & Mogarro, M. J. (2019). Student teachers’ professional identity: A review of research 

contributions. Educational Research Review, 28, 100286. 

https://doi.org/10.1016/j.edurev.2019.100286

Rogers-Shaw, C., Carr-Chellman, D. J., & Choi, J. (2018). Universal Design for Learning: Guidelines for 

Accessible Online Instruction. Adult Learning, 29(1), 20–31. 

https://doi.org/10.1177/1045159517735530

Rose, T. (2016, January 16). When U.S. air force discovered the flaw of averages. Toronto Star. 

https://www.thestar.com/news/insight/when-u-s-air-force-discovered-the-flaw-of-averages/

article_e3231734-e5da-5bf5-9496-a34e52d60bd9.html

Scott, J. L. (2014). Overview of career and technical education (Fifth Edition). American Technical 

Publishers.  

https://www.atplearning.com/product/1095/overview-of-career-and-technical-education

Seay, D. (2021). Novice, Alternatively Licensed Career and Technical Education Teachers’ Perceptions of 

Professional Development [Dissertation, Lincoln Memorial University]. 

. 

https://digitalcommons.lmunet.edu/edddissertations/38/

Shah, J. S. (2021, May 13). Ikea ThisAbles Campaign, Reaching the Unreached. The Strategy Story

https://thestrategystory.com/2021/05/13/ikea-thisables-campaign/

Shaughnessy, M. F. (2004). An Interview with Anita Woolfolk: The Educational Psychology of Teacher 

Efficacy. Educational Psychology Review, 16(2), 153–176. 

https://doi.org/10.1023/B:EDPR.0000026711.15152.1f

Shwartz, G., & Dori, Y. J. (2020). Transition into Teaching: Second Career Teachers’ Professional 

Identity. Eurasia Journal of Mathematics, Science and Technology Education, 16(11), em1891. 

https://doi.org/10.29333/ejmste/8502

Skills for Good Jobs: Agenda 2020. (2020). National Skills Coalition. 

 https://nationalskillscoalition.org/wp-content/uploads/2020/12/2020-Skills-for-Good-Jobs.pdf

Smetana, L. K. T., & Kushki, A. (2021). Exploring Career Change Transitions through a Dialogic 

Conceptualization of Science Teacher Identity. Journal of Science Teacher Education, 32(2), 167–187. 

https://doi.org/10.1080/1046560X.2020.1802683

https://doi.org/10.1016/j.edurev.2019.100286
https://doi.org/10.1177/1045159517735530
https://www.atplearning.com/product/1095/overview-of-career-and-technical-education
https://digitalcommons.lmunet.edu/edddissertations/38/
https://thestrategystory.com/2021/05/13/ikea-thisables-campaign/
https://doi.org/10.1023/B:EDPR.0000026711.15152.1f 
https://doi.org/10.29333/ejmste/8502
https://nationalskillscoalition.org/wp-content/uploads/2020/12/2020-Skills-for-Good-Jobs.pdf
https://doi.org/10.1080/1046560X.2020.1802683
https://www.thestar.com/news/insight/when-u-s-air-force-discovered-the-flaw-of-averages/article_e3231734-e5da-5bf5-9496-a34e52d60bd9.html


38

Smetana, L. K. T., & Kushki, A. (2023). Confronting, investigating, and learning from professional 

identity tensions. European Journal of Teacher Education, 1–19. 

 

 

 

 

https://doi.org/10.1080/02619768.2023.2212854

Smith, S. L., & Lowrey, K. A. (2017). Universal Design for Learning in higher education: Promising 

practices. Journal of Special Education Technology, 32(3), 133–138. 

https://www.washington.edu/doit/sites/default/files/atoms/files/Universal%20Design%20in%20

Higher%20Education_Promising%20Practices_0.pdf

Strengthening Career and Technical Education for the 21st Century Act, Pub. L. No. 115–224, 20 U.S.C. 

2301 (2018). https://www.congress.gov/115/plaws/publ224/PLAW-115publ224.pdf

Table 312.80. Number and percentage distribution of degree-granting postsecondary institutions 

with first-year undergraduates, by control and level of institution and percentage of students with 

disabilities: Selected academic years, 2010-11 through 2021-22. (2024). [Dataset]. National Center 

for Education Statistics. 

https://nces.ed.gov/ipeds/Search?query=disabilities&query2=disabilities&resultType=all&page=1

&sortBy=relevance&overlayDigestTableId=202367 

Tang, H., Lin, Y.-J., & Qian, Y. (2021). Improving K-12 Teachers’ Acceptance of Open Educational 

Resources by Open Educational Practices: A Mixed Methods Inquiry. Educational Technology 

Research & Development, 69(6), 3209–3232. Education Source Ultimate. 

https://doi.org/10.1007/s11423-021-10046-z

Thierer, K. (2021). From Industry to Instructor: Supporting Professional-Technical Community College 

Faculty Transition from Industry to Teaching [Doctoral Dissertation, Northeastern University]. 

https://repository.library.northeastern.edu/files/neu:4f16j7960/fulltext.pdf

Tobin, T. (2014). Increase Online Student Retention with Universal Design for Learning. 	Quarterly 

Review of Distance Education, 15(3), 13–24. https://eric.ed.gov/?id=EJ1144189

Troesch, L. M., & Bauer, C. E. (2017). Second career teachers: Job satisfaction, job stress, and the role 

of self-efficacy. Teaching and Teacher Education, 67, 389–398. 

https://doi.org/10.1016/j.tate.2017.07.006

Tschannen-Moran, M., & Hoy, A. W. (2001). Teacher efficacy: Capturing an elusive construct. Teaching 

and Teacher Education, 17(7), 783–805. https://doi.org/10.1016/S0742-051X(01)00036-1

https://doi.org/10.1080/02619768.2023.2212854
https://www.congress.gov/115/plaws/publ224/PLAW-115publ224.pdf
https://doi.org/10.1007/s11423-021-10046-z
https://repository.library.northeastern.edu/files/neu:4f16j7960/fulltext.pdf
https://eric.ed.gov/?id=EJ1144189
https://doi.org/10.1016/j.tate.2017.07.006
https://doi.org/10.1016/S0742-051X(01)00036-1
https://www.washington.edu/doit/sites/default/files/atoms/files/Universal%20Design%20in%20Higher%20Education_Promising%20Practices_0.pdf
https://nces.ed.gov/ipeds/Search?query=disabilities&query2=disabilities&resultType=all&page=1%0A&sortBy=relevance&overlayDigestTableId=202367


39

Tschannen-Moran, M., & Hoy, A. W. (2007). The differential antecedents of self-efficacy beliefs of 

novice and experienced teachers. Teaching and Teacher Education, 23(6), 944–956. 

https://doi.org/10.1016/j.tate.2006.05.003

USDL-24-0349: Persons with a Disability: Labor Force Characteristics - 2023 (2024, February 22). Bureau 

of Labor Statistics. https://www.bls.gov/news.release/pdf/disabl.pdf 

 

Usher, E. L., & Pajares, F. (2008). Sources of Self-Efficacy in School: Critical Review of the Literature 

and Future Directions. Review of Educational Research, 78(4), 751–796. 

https://doi.org/10.3102/0034654308321456

Varadharajan, M., Buchanan, J., & Schuck, S. (2020). Navigating and negotiating: Career changers in 

teacher education programmes. Asia-Pacific Journal of Teacher Education, 48(5), 477–490. 

https://doi.org/10.1080/1359866X.2019.1669136

Wheaton, B. (2025, January 15). More Funding Needed for Career Tech Programs, State Board of 

Education Says. Michigan Department of Education. 

https://www.michigan.gov/mde/news-and-information/press-releases/2025/01/15/more-

funding-needed-for-career-tech-programs-state-board-of-education-says 

Williams, J. (2010). Constructing a new professional identity: Career change into teaching. Teaching 

and Teacher Education, 26(3), 639–647. https://doi.org/10.1016/j.tate.2009.09.016

Williams, L. H. (2019). How Career Identity Shapes the Meaning of Work for Referred Employees. 

Frontiers in Sociology, 3, 43. https://doi.org/10.3389/fsoc.2018.00043

Workforce Innovation and Opportunity Act, Pub. L. No. 113–128, 29 U.S.C. Chapter 32 (2014). 

 

https://www.congress.gov/113/bills/hr803/BILLS-113hr803enr.pdf

Yada, A., Tolvanen, A., Malinen, O.-P., Imai-Matsumura, K., Shimada, H., Koike, R., & Savolainen, H. 

(2019). Teachers’ self-efficacy and the sources of efficacy: A cross-cultural investigation in Japan 

and Finland. Teaching and Teacher Education, 81, 13–24. 

https://doi.org/10.1016/j.tate.2019.01.014

Yang, H. (2020). The effects of professional development experience on teacher self-efficacy: Analysis 

of an international dataset using Bayesian multilevel models. Professional Development in 

Education, 46(5), 797–811. https://doi.org/10.1080/19415257.2019.1643393

https://doi.org/10.1016/j.tate.2006.05.003
https://www.bls.gov/news.release/pdf/disabl.pdf
https://doi.org/10.3102/0034654308321456
https://doi.org/10.1080/1359866X.2019.1669136
https://doi.org/10.1016/j.tate.2009.09.016
https://doi.org/10.3389/fsoc.2018.00043
https://www.congress.gov/113/bills/hr803/BILLS-113hr803enr.pdf
https://doi.org/10.1016/j.tate.2019.01.014
https://doi.org/10.1080/19415257.2019.1643393
https://www.michigan.gov/mde/news-and-information/press-releases/2025/01/15/more-funding-needed-for-career-tech-programs-state-board-of-education-says


40

Yoo, J. H. (2016). The Effect of Professional Development on Teacher Efficacy and Teachers’ Self-

Analysis of Their Efficacy Change. Journal of Teacher Education for Sustainability, 18(1), 84–94. 

https://doi.org/10.1515/jtes-2016-0007

Zee, M., & Koomen, H. M. Y. (2016). Teacher Self-Efficacy and Its Effects on Classroom Processes, 

Student Academic Adjustment, and Teacher Well-Being: A Synthesis of 40 Years of Research. 

Review of Educational Research, 86(4), 981–1015. https://doi.org/10.3102/0034654315626801

Zirkle, C., Jeffery, J., & Shrewe, L. (2019). A Longitudinal Study of Alternatively Licensed Career 

and Technical Teachers. Career & Technical Education Research, 44(1), 23–39. Education Source 

Ultimate. https://eric.ed.gov/?id=EJ1215882

https://doi.org/10.1515/jtes-2016-0007
https://doi.org/10.3102/0034654315626801
https://eric.ed.gov/?id=EJ1215882

	Gaps in Understanding the Professional Development Needs of Postsecondary CTE Educators: Universal Design for Learning (UDL) as a Viable Solution
	Abstract
	Table of Contents
	Introduction: Why this Paper and Why Now? 
	Contributing Partners
	The Current Situation
	Postsecondary CTE as an Education & Workforce Development Strategy with an Increasingly Variable Learner Population
	Postsecondary CTE Teachers: Experts from the Field, Novices in the Classroom
	Professional Development Needs of Postsecondary CTE Educators 

	Teacher Self-Efficacy and Student Success are Intertwined
	Teacher Self-Efficacy 
	Sources of Teacher Self-Efficacy
	Teacher Self-Efficacy Spiral

	Professional Development Impact on Teacher Self-Efficacy
	Professional Development Improves Teacher Self-Efficacy

	UDL as a Professional Development Solution for Postsecondary CTE Educators
	What is Universal Design for Learning?
	The UDL-Informed Teacher Self-Efficacy Spiral
	From the Field: The Impact of UDL PD for CTE Educators 
	A Use Case Scenario: Designing Professional Development Modules for CTE Instructors Across the State of MI 
	Modules Details

	Next Steps
	Resources
	Reference List




