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Abstract

Despite the positive implications professional development has on teachers and students alike, an important question remains: What is effective professional development? The purpose of this study was to identify the characteristics of effective professional development in agricultural education as indicated by a panel of agricultural education experts using a Delphi methodology. Thirty-five experts representing three key stakeholder groups were nominated and participated in three rounds of the study. A total of 503 characteristics were initially submitted by the experts; after applying inductive coding and removing duplicate themes, 98 unique characteristics remained. After three rounds of participation, 46 characteristics emerged among four themes, some of which included professional development experiences relevant to participants, opportunities for participants to discuss and interact with their peers, a positive atmosphere, and the facilitator demonstrating an engaging and innovative approach. Recommendations for future research include the development and validation of an instrument to evaluate the effectiveness of professional development in agricultural education. For professional practice, professional development facilitators and stakeholder groups, such as the National Association of Agricultural Educators and the National FFA Organization, are encouraged to review the findings and ensure their professional development offerings align with these characteristics.

Introduction and Literature Review

Professional development has been cited as a tool to aid in increasing teacher knowledge (Bowser et al., 2025; Hainline & Wells, 2019; Rice & Kitchel, 2016; Wood et al., 2024b), increasing margin and teacher retention (Hainline & Smalley, 2023; McKim & McKim, 2023; Rice & Kitchel, 2015, 2016; Smalley & Smith, 2017; Smith & Smalley, 2018; Wood et al., 2024a), and has direct, positive implications for maximizing student learning and achievement (Ferand et al., 2022). Despite the positive implications professional development has on teachers and students alike (Garet et al., 2001), an important question remains: What is effective professional development? What does it look like, both from a practitioner perspective and from a participant perspective? While prior research has identified core features of effective professional development in general contexts (Garet et al., 2021; Darling-Hammond et al., 2017), limited research has established discipline-specific, consensus-driven characteristics within agricultural education. If professional development providers wish to serve agricultural educators to the greatest extent possible and make the time and resources invested by participants worthwhile, asking this critical question can open up opportunities and lead to a change in the conversation. This work calls into question the quality of those experiences, ensuring professional development experiences are effective in meeting the core needs of teachers.

Review of Common Professional Development Experiences in Agricultural Education
According to MDR Education (2024), there are 7.7 million educators representing 265,000 institutions across the United States. Among these educators, only 15,005 are agricultural educators, who teach at 9,202 programs (Smith et al., 2025). This suggests on average, a school with an agricultural education program will have 1.6 teachers responsible for providing instruction across nine agricultural education pathways (The National Council for Agricultural Education, 2023b). Schools can offer professional development and resources to teachers within their district, typically in the form of peer learning communities, keynote speakers, teaching resources, and observations. While helpful, these resources are rarely content- or context-specific; yet, this is an important need and has implications for teacher self-efficacy and retention (Booth et al., 2021). Given the limited resources faced by schools (Parry & Metzger, 2023; Zhang, 2023), and the highly specialized topics addressed in the agricultural education curriculum (Roberts & Ball, 2009; The National Council for Agricultural Education, 2023b), this results in teachers pursuing an increased amount of professional development outside of their school district. Agricultural educators have the opportunity to engage in a variety of professional development experiences, including those offered by the National Association of Agricultural Educators (NAAE) and its state-level associations, the Curriculum for Agricultural Science Education (CASE), virtual collaborative spaces, and industry-specific trainings or workshops.

Dues-paying members of NAAE can take advantage of specialized professional development experiences while expanding their professional network. NAAE offers a range of professional development opportunities at the local, state, regional, and national levels. These experiences include workshops offered at state or national conferences, professional development cohorts such as Teacher Turn the Key and XLR8 (eXcellence in Leadership for Retention), virtual book clubs, and much more (National Association of Agricultural Educators, 2025). These experiences offer agricultural educators a specialized opportunity to interact with other teachers within their discipline, along with receiving content- or context-specific training that schools might not otherwise be able to provide (Booth et al., 2021). Presentation topics can connect to areas such as work-life balance as an agricultural educator, facilitating a quality FFA chapter officer retreat, navigating program approval within the state, or content-specific training in areas like animal science or agricultural mechanics. Needs assessments can guide the development of workshops, enabling individual NAAE members or stakeholder groups to present topics that meet the needs of the entire membership (Hainline & Smalley, 2023; Smalley & Smith, 2017). Given the opportunity for professional development to occur locally or nationally, teachers can engage in experiences without having to travel far each time they wish to participate (Smalley et al., 2023).

In addition to NAAE, CASE provides an opportunity for agricultural educators to gain access to an interdisciplinary, transformative professional development experience and a curriculum aligned with state and national standards. Agricultural educators can attend one of up to 14 institutes, hosted either virtually or face-to-face; the training is led by experienced educators who have taught the curriculum (Curriculum for Agricultural Science Education, 2025). The training provides agricultural educators with the opportunity to learn how to effectively deliver the curriculum, enabling them to implement it when they return to their programs and do so in a way that maximizes inquiry-based learning for their students (Nelson et al., 2022). The literature has suggested the impact CASE curriculum has on students and teachers alike through building teachers’ content knowledge and ability to facilitate interdisciplinary connections across other content areas outside of agricultural education, including math, science, and language arts (McKim et al., 2017; Park & Osborne, 2006a; Park & Osborne, 2006b; Warner & Myers, 2011), addressing this common concern among educators (Bloom et al., 2025; Tummons et al., 2020).
Finally, some organizations or industries offer specialized training or professional development experiences for teachers to gain experience with content-specific topics or technologies. For example, knowing agricultural mechanics is an area of deficit among many agricultural educators (Hainline & Wells, 2024; Wells & Hainline, 2021; Wells et al., 2021), Briggs and Stratton has previously hosted teacher trainings, where teachers gain hands-on experiences disassembling and reassembling engines, and are then given a classroom set of engines to use in their programs (Briggs & Stratton, 2025). Further, organizations such as Bayer have provided teachers with biotechnology training (Bayer, 2025). These industry-specific trainings can provide agricultural educators with hands-on resources and curriculum to reinforce their content knowledge and ability to facilitate quality, industry-aligned experiences for their students.

The Role of Professional Development in Teaching and Learning
Professional development has been recognized as having the potential to make a profound impact on both teaching and learning (Booth et al., 2021; Guskey, 2002; Pedota, 2015; Shuls & Flores, 2020). Garet et al. (2001) posited that the core features of professional development must be achieved for this impact to occur, and in general education settings, these generally consist of having the learning be guided by relevant content, the use of appropriate learning approaches, and having a sense of unity and coherence within the learning. However, we recognize that the content of a professional development experience, as well as the individual facilitating it, drives the learning that occurs. To explore this, Booth et al. (2021) found that content knowledge-specific professional development is instrumental to developing strong learning experiences for students; these specific experiences are content-specific and provide in-service educators with the tools needed to feel confident and prepared to facilitate quality learning experiences for youth (Pedota, 2015; Shuls & Flores, 2020). However, since the discussed opportunities are among the most popular professional development experiences found in agricultural education, the prior engagement respondents might have had with these professional development experiences likely influences their perceptions of professional development.

Rich professional development has direct implications for teacher practice. Research suggests that professional development increases teachers’ content knowledge (Buczynski & Hansen, 2010), their ability to implement instructional methods (Buczynski & Hansen, 2010; Rice & Kitchel, 2015), and student learning outcomes (Buczynski & Hansen, 2010; Earley & Porritt, 2013). Buczynski and Hansen (2010) found that after implementing learning from professional development, proficiency on a standardized exam increased anywhere from 3-10%. These findings were supported by a study conducted by Randel et al. (2016), which demonstrated a statistically significant impact on student learning for teachers who successfully implemented the classroom assessment for student learning framework within their classrooms. While teachers must be provided with the resources to implement what they learn (Bird & Rice, 2021), if the experience is optimized for student learning (Buczynski & Hansen, 2010; Earley & Porritt, 2013), and it is implemented as intended by teachers (Smalley et al., 2025), there can be positive implications for student performance and teacher self-efficacy (Booth et al., 2021).

Conceptual Framework

Guskey’s (2002) model for teacher change serves as the conceptual framework for this work. According to his model, teacher change is elicited as a result of professional development experiences, and is achieved in a progression of four areas: (a) participating in the professional development experiences, (b) undergoing a change in teachers’ classroom practices—including curriculum and instructional practices, (c) experiencing a change in student learning outcomes, and (d) experiencing a change in teachers’ beliefs and attitudes (Guskey, 2002; Figure 1).

Figure 1
A Model for Teacher Change (Guskey, 2002)
[image: ]
Teachers can engage in a variety of professional development experiences which equip them with the skills and knowledge necessary for success in various settings. Professional development can be content-focused, methods-focused, or a combination of both, and can take various forms, including traditional workshops, collaborative learning groups, classroom observations, and more (Easterly & Myers, 2019; Guskey, 2002; Thornton et al., 2020). In addition to creating an impact and change within their own classroom, research indicates professional development can lead to greater levels of overall job satisfaction (Easterly & Myers, 2019). According to Easterly and Myers (2019), professional development specific to agricultural education is perceived as the most valuable and implementable for educators, surpassing professional development targeted toward teachers in general. However, informal conversations among agricultural educators can also lead to the acquisition of professional skills.

After engaging in formal or informal professional development experiences, teachers are able to fulfill the first goal of professional development, eliciting a change in their classroom practices. Teachers then have the choice to apply what they have learned within their classroom. Not all teachers will implement everything they gain from every workshop or professional development experience they attend within their classroom. However, they may be able to implement a new concept, a new teaching method, a new technology, or a different classroom management strategy (Guskey, 2002). Once the modified instruction occurs, another outcome of professional development can be attained: a shift in student learning outcomes. In order for this shift to happen, teachers must be observant and intentional about ensuring their instruction is, in fact, modified, either in terms of content or delivery technique (Guskey, 2002). Changing the content being taught or the way it is delivered can have a direct impact on what and how students learn. After witnessing the change in student learning, a teacher’s beliefs and attitudes about the new content or teaching strategy are likely to be influenced, and this is the third main goal of professional development experiences. At this time, a reflective teacher can use this as an opportunity to reflect on what went well in their implementation and identify areas for improvement. Teachers are more likely to engage in future professional development practices once they have successfully seen positive changes within their curriculum and have a shift in their own thinking and approaches as teachers (Crandall, 1983; Guskey, 2002). Through understanding the qualities of effective professional development as part of this Delphi study, we can more readily design quality experiences to assist agricultural educators in learning more and feeling empowered to create positive change within themselves and within their programs.
Purpose and Objectives

The purpose of this study was to identify the characteristics of effective professional development in agricultural education as indicated by a panel of agricultural education experts. This purpose was guided by three objectives: (a) To identify the characteristics of effective professional development on the basis of content, (b) on the basis of delivery and environment, and (c) on the basis of facilitator qualities.

Methods

This IRB-approved study followed a Delphi methodology. This technique was developed by the RAND Corporation in the 1940s as a way to obtain the opinions of experts within the field. The Delphi approach is cited as an efficient and organized method for systematizing opinions with the goal of reaching consensus, and it has had wide applications in the agricultural education discipline (Martin & Frick, 1998; Sackman, 1974). Since a primary goal of the study was to gather the opinions of experts in agricultural education, the Delphi approach was selected as a means to solicit these ideas and prioritize their importance within the context of agricultural education professional development.

Respondents
In September 2025, 63 experts were nominated by teacher educators and state staff members to participate. We specifically requested teacher educators and state staff to identify experts from three key groups: (a) in-service school-based agricultural educators who consistently engage in professional development, (b) professional development providers or stakeholders, and (c) agricultural education faculty members who offer a recent research focus in professional development. Ultimately, 54 experts (i.e., 18 from each group) were invited to participate; 37 nominees elected to participate in the study, achieving a response rate of 68.5%. However, two experts did not participate in the study after Round 1, despite being invited to participate three times based on the recommendations of Dillman et al. (2014) and were removed from future rounds of the study. With 35 of the 37 respondents engaging in each of the three rounds of the study, we achieved a total retention rate of 94.6%. With over 13 respondents engaging in each round of the study, this study is considered reliable (Dalkey et al., 1972). The 35 experts represented 20 states and offered an average of 13.4 years of professional experience (σ = 6.9).

Data Collection
The Delphi study was designed with guidance offered by Dalkey et al. (1972), Helmer (1966), Sackman (1974), and Skulmoski et al. (2007). Round 1 of the study invited respondents to identify the characteristics of effective professional development in agricultural education contexts using an open-ended text box on a Qualtrics form. To ensure respondents had a clear understanding of what agricultural education was and what professional development was, we provided definitions of these terms. We used the definition of school-based agricultural education as developed by the National Council for Agricultural Education (2023a, para. 1):

A systematic program of instruction available to students desiring to learn about the science, business, and technology of plant and animal production and about the environmental and natural resources systems. Students are provided opportunities for leadership development, personal growth, and career success. Agricultural education instruction is delivered through three major components: classroom/laboratory instruction, SAE programs, and student leadership organizations.

Further, we defined professional development as, “Structured professional learning that results in changes in teacher practices and improvements in student outcomes” (Darling-Hammond et al., 2017, p. 2). These definitions were provided at the start of the Round 1 instrument, and reappeared on subsequent rounds of the study to serve as a reminder for respondents. Respondents were encouraged to provide a list of at least 15 characteristics of effective professional development in agricultural education. A total of 503 characteristics were submitted by the experts; their responses were coded and analyzed in preparation for Round 2 of the study. Characteristics were coded inductively (Thomas, 2006) and fell into seven themes. Redundant characteristics were removed during the coding process, yielding an overall total of 98 characteristics, each of which appeared on the Round 2 instrument.

After all respondents submitted their characteristics of effective professional development in agricultural education, Round 2 was emailed to all of the Round 1 respondents (n = 37). The instrument was reviewed by a panel of experts not involved in the study to ensure content and face validity (Bryant, 2025; Thyer, 2010). Respondents were asked to evaluate the importance of each of the characteristics using a scale from 1 (i.e., strongly disagree) to 6 (i.e., strongly agree). Respondents also had an opportunity to share any points of clarification in a text box at the end of the instrument. Further, to maximize response rates, respondents were reminded to participate following the recommendations of Dillman et al. (2014). Following Round 2 analysis, 38 terms were accepted, and 46 terms were rejected; 14 characteristics that met two of the three criteria for inclusion and were retained to be evaluated once again by respondents via the Round 3 instrument (Sackman, 1974). Round 3 was distributed in the same manner as Round 2. Following Round 3 analysis, 8 terms were accepted, and 6 terms were rejected by the experts, and it was determined that no additional rounds were needed. Finally, the 35 experts were asked to confirm a draft of the finalized list of accepted terms (n = 46). The approach to data collection follows the recommendations set forth by experts within the Delphi methodology (Dalkey et al., 1972; Helmer, 1966; Sackman, 1974; Skulmoski et al., 2007), allowing us to be confident in the rigor and transparency of the findings. Further, with representation from three key stakeholder groups and having achieved over 13 respondents throughout the study, we were able to achieve a reliability coefficient of 0.9 (Dalkey et al., 1972).

Data Analysis
A Delphi methodology requires the application of both qualitative and quantitative techniques. Data analysis for preparing Round 1 was qualitative in nature. An inductive approach to coding occurred (Thomas, 2006), whereby the characteristics emerged organically from the responses shared by the experts. A codebook was developed to help organize the codes (characteristics) into themes. Further, member checking (Merriam & Tisdell, 2016) occurred throughout the rounds of the study, as experts had the opportunity to clarify or ask questions using the provided text box at the end of each Qualtrics form, and provide feedback at the end of the study to confirm their approval of the 46 accepted characteristics. Further, data analysis for preparing Rounds 2 and 3 relied heavily on quantitative methods. In order to be accepted as a characteristic, it must have met three criteria established a priori: (a) the characteristic needed a mean score of at least 4.8 (Sackman, 1974), (b) the characteristic’s standard deviation needed to be less than 1.0 (Sackman, 1974; Shinn, 1998; Trexler et al., 2006), and (c) at least 75% of experts needed to score the characteristic as a 5 or 6 using the provided scale (Barrios et al., 2014; Buriak & Shinn, 1989; Diamond et al., 2014; Foth et al., 2016). Characteristics that met these three criteria were accepted after Round 2, characteristics that met two of these criteria were retained for use in Round 3, and characteristics that met fewer than two of these criteria were removed from the study (Sackman, 1974). After Round 3, only characteristics that met each of the three criteria were accepted; the remaining characteristics were rejected.

Results

Following three rounds of the study, 46 characteristics across four themes were ultimately accepted as the characteristics of effective professional development in agricultural education. These characteristics, along with their corresponding mean ratings, standard deviations, and percent agreement among the experts, can be reviewed in Tables 1 through 4.

Objective 1: Characteristics of Professional Development (Content)
Within the theme concerning content-based characteristics of professional development, 11 characteristics achieved consensus. Content-based characteristics are concerned with the specific topics and information being delivered within the professional development. While we acknowledge that no two professional development experiences are identical, the characteristics included within this theme are broadly defined and can be used to evaluate nearly any professional development experience related to agricultural education. Among all of the characteristics accepted in the study, professional development relevant to participants emerged as the characteristic with the greatest mean (μ = 5.71), the lowest standard deviation (σ = 0.52), and the highest percent agreement (f = 97.14%). Further, the content being feasible to implement in programs (μ = 5.54; σ = 0.78), and the content addressing a key challenge or need (μ = 5.46; σ = 0.74) emerged as other high-scoring characteristics within this theme (see Table 1).

Table 1
Consensus-achieving content-based characteristics (n = 35)
	Characteristic
	μ
	σ
	Agreement

	Relevant to participants
	5.71
	0.52
	97.14%

	Feasible to implement in agricultural education programs
	5.54
	0.78
	88.57%

	Addresses a key challenge or need expressed by participants
	5.46
	0.74
	91.43%

	Focused on participant growth
	5.31
	0.63
	91.43%

	Appropriate level of rigor
	5.31
	0.87
	80.00%

	Aligned with best practices in teaching and learning
	5.20
	0.87
	82.86%

	Classroom- or program-tested and proven to work
	5.17
	0.86
	82.86%

	Timely
	5.14
	0.88
	80.00%

	Focused on improving student outcomes
	5.06
	0.91
	80.00%

	Aligned with agricultural education content or management
	5.03
	0.75
	80.00%

	Aligned with the needs of the local agricultural industry
	4.86
	0.73
	77.14%



Objective 2: Characteristics of Professional Development (Delivery and Environment)
Objective 2 identified the characteristics of effective professional development based on its delivery and environment. A total of 18 delivery-based characteristics were accepted by experts; these characteristics concern the facilitation of professional development, the resources provided, and the outcomes of the delivery. On average, opportunities to discuss content with peers (μ = 5.51; σ = 0.61), the use of a hands-on approach (μ = 5.37; σ = 0.77), and the ability to implement their learning into their programs (μ = 5.31; σ = 0.80) achieved the highest ratings (see Table 2).

Table 2
Consensus-achieving delivery-based characteristics (n = 35)
	Characteristic
	μ
	σ
	Agreement

	Opportunities to discuss with peers
	5.51
	0.61
	94.29%

	Hands-on approach
	5.37
	0.77
	88.57%

	Learning can be implemented into program
	5.31
	0.80
	80.00%

	Time to practice and work with materials
	5.20
	0.76
	85.71%

	Resources provided are adaptable
	5.20
	0.80
	77.14%

	Active instructional methods
	5.19
	0.62
	88.57%

	Resources provided are modeled within the PD
	5.14
	0.81
	80.00%

	Mix of individual, peer, and group activities
	5.14
	0.85
	77.14%

	Ongoing access to curriculum or resources beyond the PD
	5.14
	0.97
	77.14%

	Opportunities to reflect
	5.06
	0.87
	77.14%

	Guided by clear objectives or goals
	5.06
	0.89
	77.14%

	Modeling of effective and proven instructional practices
	5.03
	0.86
	82.86%

	Access to supplementary materials to take back to program
	5.03
	0.92
	77.14%

	Learning can be sustained and implemented over time
	5.00
	0.79
	80.00%

	Measurable impact on participants
	5.00
	0.79
	77.14%

	Learning can be applied in multiple ways or in multiple courses taught by the participant
	5.00
	0.86
	77.14%

	Modeling how content can be altered or implemented
	5.00
	0.86
	77.14%

	Increases the margin of participants (i.e., reduces their load and/or increases their power)
	5.00
	0.94
	77.14%



Additionally, eight environment-based characteristics were accepted by experts. Environment-based characteristics encompass items related to the physical space where professional development is hosted, as well as the overall atmosphere of the experience. Experts perceived the environment as being an authentic representation of the classroom setting (μ = 5.54; σ = 0.70), positive (μ = 5.34; σ = 0.73), and of an appropriate duration (μ = 5.29; σ = 0.86) as the most important characteristics, as these achieved the highest mean scores (see Table 3).

Table 3
Consensus-achieving environment-based characteristics (n = 35)
	Characteristic
	μ
	σ
	Agreement

	Authentic and genuine representation of program setting
	5.54
	0.70
	88.57%

	Positive atmosphere
	5.34
	0.73
	91.43%

	Appropriate duration
	5.29
	0.86
	88.57%

	Appropriate time of year (i.e., summer during break periods, etc.)
	5.29
	0.96
	85.71%

	Encouraging
	5.17
	0.71
	82.86%

	Collaborative
	5.17
	0.79
	82.86%

	Facilitated in a comfortable setting
	5.17
	0.92
	77.14%

	Content begins at an appropriate knowledge level
	4.94
	0.94
	77.14%



Objective 3: Characteristics of Professional Development (Facilitator)
Lastly, experts accepted nine facilitator-based characteristics. These facilitator-based characteristics refer to the skills and qualities of an individual who leads effective professional development in agricultural education settings. On average, experts perceived the facilitator having an engaging, innovative approach (μ = 5.54; σ = 0.66), demonstrating knowledge with the subject matter (μ = 5.54; σ = 0.74), and demonstrating a professional disposition (μ = 5.37; σ = 0.73) as the most important characteristics within this theme (see Table 4).

Table 4
Consensus-achieving facilitator-based characteristics (n = 35)
	Characteristic
	μ
	σ
	Agreement

	Engaging, innovative approach
	5.54
	0.66
	91.43%

	Knowledgeable with the subject matter
	5.54
	0.74
	91.43%

	Professional disposition
	5.37
	0.73
	91.43%

	Deepens participants’ knowledge of subject matter
	5.34
	0.76
	88.57%

	Positive disposition
	5.29
	0.71
	91.43%

	Willingness to collaborate with participants
	5.29
	0.79
	91.43%

	Demonstrates quality verbal instruction
	5.14
	0.68
	82.86%

	Offers feedback to participants
	5.11
	0.93
	82.86%

	Supports participants in customizing ideas to fit their local contexts
	5.06
	0.83
	82.86%



Conclusions and Recommendations

The purpose of this study was to identify the characteristics of effective professional development in agricultural education as indicated by a panel of agricultural education experts. While a study of general professional development conducted by Garet et al. (2001) found the core features of professional development consist of the inclusion of relevant content, the selection of appropriate learning modalities, and establishing coherence within the activities and learning, our work expands on these findings through receiving validation from an expert panel and makes specific recommendations for professional development within agricultural education.

While the size and retention of our panel of experts enable us to have greater confidence in the reliability of our findings (Dalkey et al., 1972), we acknowledge that this study has limitations that are important to consider when evaluating the findings. First, we acknowledge while we had equal representation from our three key stakeholder groups, (a) in-service school-based agricultural educators who consistently engage in professional development, (b) professional development providers or stakeholders, and (c) agricultural education faculty members who conduct research in professional development, we recognize this is only a small sampling of the broader population of individuals within those three groups. Future work should aim to validate the findings of this study within these three stakeholder groups to confirm agreement with the characteristics. Additionally, the breadth of this study could also be considered another limitation. Several panelists highlighted the subjectivity of the terms, noting that while many of these terms are crucial in professional development, their significance may vary across different settings and situations. For example, depending on the topic or mode of delivery, having a hands-on approach at a professional development may not be an important characteristic or consideration, especially if it is an online experience. Given the diverse opinions gathered on several of these items, they were unable to reach consensus and were therefore eliminated from the study. Future work should consider having a more focused research question—for example, identifying the characteristics of content-based professional development in agricultural education or identifying the characteristics of professional development in agricultural education offered in virtual settings—to maximize clarity for participants. However, the experts agreed that the 46 characteristics could be used to evaluate nearly any type of agricultural education professional development experience, serving as a good foundation and starting point for future research examining professional development in agricultural education.

Objective 1: Characteristics of Professional Development (Content)
A key goal of professional development is to enhance teacher knowledge and skills within specific content areas (Bowser et al., 2025; Hainline & Wells, 2019; Rice & Kitchel, 2016; Wood et al., 2024b). The knowledge and skills of teachers are influenced by the content delivered during the professional development engagements they attend (Guskey, 2002). While agricultural education offers a variety of professional development experiences at the local, state, and national level across several topic areas, and the flexibility for many of these experiences to be offered virtually or in-person, the content being presented at these professional development experiences serves as a key driver for the learning which occurs, and the impact which the professional development has within a teacher’s program once they implement what they learned (Guskey, 2002). Experts reached consensus on 11 characteristics related to content; they agreed professional development should be relevant to participants (μ = 5.71; σ = 0.52) and address key challenges or issues they are facing (μ = 5.46; σ = 0.74). These experiences should be able to be implemented within school-based agricultural education programs (μ = 5.54; σ = 0.78) through providing resources or experiences that are timely (μ = 5.14; σ = 0.88) and proven to work (μ = 5.17; σ = 0.86). As indicated by Guskey’s (2002) model, these relevant and practical professional development experiences can lead to changes in teachers’ classroom practices.

Objective 2: Characteristics of Professional Development (Delivery and Environment)
When considering delivery, experts agreed that among the 18 consensus-achieving delivery characteristics, there should be emphasis placed on peer collaboration and discussion (μ = 5.51; σ = 0.61) with a hands-on approach (μ = 5.37; σ = 0.77), where participants have the opportunity to work directly with materials or resources offered within in the professional development experience (μ = 5.20; σ = 0.76). Once again, the value of relevance was also apparent in this area—experts agreed learning should be able to be implemented within program contexts (μ = 5.31; σ = 0.80) while also increasing participant margin (μ = 5.00; σ = 0.94). In a time when teacher burnout is continuing to increase (Smith & Smalley, 2018), the effective delivery of professional development can have the potential to increase teachers’ likelihood of implementing their learning within their program, thereby increasing student learning, and ultimately, influencing teachers’ beliefs and attitudes (Easterly & Myers, 2019; Guskey, 2002). As a result, experts agree that pragmatic experiences, where teachers work directly with the materials their students will use once they implement what they have learned during their professional development, are key features of effective professional development in agricultural education. Experiences offered in agricultural education, such as workshops hosted by CASE, NAAE, and industry stakeholders, have the potential to do this (Curriculum for Agricultural Science Education, 2025; McKim et al., 2017; National Association of Agricultural Educators, 2025; Park & Osborne, 2006a; Park & Osborne, 2006b; Warner & Myers, 2011).
Further, experts reached consensus on eight items connected to the physical environment of the professional development experience. Experts agreed professional development should strive to offer participants with a positive (μ = 5.34; σ = 0.73), authentic (μ = 5.54; σ = 0.70), collaborative (μ = 5.17; σ = 0.79), and appropriately-timed experience, both in terms of length or duration of the experience (μ = 5.29; σ = 0.86) and time of the year (μ = 5.29; σ = 0.96). Teachers engaging in an environment that is conducive to their learning, and meets their basic social, physical, and psychological needs, will be able to provide them an opportunity to more readily be open to changing their classroom practices (Bowser et al., 2025; Garet et al., 2001; Guskey, 2002). These conducive learning environments can influence student learning and their beliefs and attitudes toward what they are gaining through their investment of time and resources into their professional development (Guskey, 2002).

Objective 3: Characteristics of Professional Development (Facilitator)
Among the nine facilitator-based characteristics accepted by the experts, they agreed the facilitator should be knowledgeable with the subject matter at hand (μ = 5.54; σ = 0.74), offer an engaging and innovative approach to the experience (μ = 5.54; σ = 0.66), and maintain a disposition that is both professional (μ = 5.37; σ = 0.73) and positive (μ = 5.29; σ = 0.71). The ability for the facilitator to not only deepen participants’ knowledge of the subject (μ = 5.34; σ = 0.98), but also, to offer them feedback (μ = 5.11; σ = 0.93), is important for them to develop their own understanding, and can lead to more impactful change in teachers’ classroom practices (Guskey, 2002). While agricultural education offers a wide range of professional development experiences, regardless of the content area, topic, mode of delivery, or audience, these experiences are driven by the skills and expertise of the person guiding them in their learning—their facilitators. Experts within this study recognize that a professional development facilitator simply knowing or stating information is not enough to make a professional development experience truly effective—this happens when teachers are able to be pushed and guided to a new level (Guskey, 2002). Teachers’ recognition of a shift in their own knowledge, and the ability to reflect on positive changes they notice within their students’ learning, can greatly influence their approach to teaching and learning, and a change in their perceptions on the value of future professional development experiences (Crandall, 1983; Guskey, 2002).

Recommendations for Future Research
For Objectives 1 and 2, we recommend extending this work by conducting focus groups or interviews to gain a deeper understanding of teacher and facilitator perceptions of effective professional development. This qualitative approach should be conducted before, during, and after a professional development experience, and will help in understanding how participants make sense of and apply their learning from professional development. Questions should seek to understand what participants and facilitators are expecting or valuing from the professional development experience, what might be missing, and how they can see themselves applying their learning in their professional contexts, and exploring how the expert-endorsed content-, delivery- environment-, and facilitator-based characteristics influence their overall experience. Additionally, these qualitative findings may provide an alternative perspective on how these 46 characteristics are experienced and lead to changes in a teacher’s perception of professional development, as well as a shift in their professional practice (Guskey, 2002).

Regarding Objective 3, we recommend examining how professional development facilitators perceive their role in facilitating professional development. Specifically, a mixed-methods approach using an instrument that allows facilitators to evaluate their perceived effectiveness, coupled with feedback provided by participants, and a follow-up reflection interview, can reveal key strategies and practices that facilitators perceive as effective within specific professional development settings. Further, this may have implications for future professional development and training needed to help facilitators become more effective. Through effective facilitation of learning offered by a well-equipped facilitator, teachers are better able to implement their learning and create change for themselves and their students (Guskey, 2002).

Recommendations for Professional Practice
Regarding Objective 1, it is recommended that professional development experiences continue to be offered and expanded in each of the agricultural education content areas, as well as in program or classroom management. Professional development in a variety of content areas will ultimately equip agricultural educators with the necessary content and skills to be successful practitioners. Content should be relevant and aligned with the challenges faced by educators, enabling them to make positive changes for their students and programs (Guskey, 2002).

Further, for Objective 2, it is recommended that professional development providers continue to offer flexible delivery modalities and growth-centered learning environments for individuals seeking professional development. While several professional development experiences are offered both in-person and online, even more flexibility and asynchronous options can reduce travel barriers (Smalley et al., 2023). This flexibility also ensures that participants can engage in professional development experiences in a way that is conducive to their personal lives and schedules, allowing more teachers to take advantage of these growth opportunities and potentially leading to positive changes in their practice (Guskey, 2002). Findings suggest that, regardless of the modality and content of the topics being presented, experts emphasize the importance of having relevant and engaging experiences with opportunities for peer-to-peer collaboration and growth. To achieve this, facilitators should offer opportunities for both small and large group discussions, teacher resource sharing, and the chance to engage with a variety of ready-to-use supplemental resources provided by the facilitator.

Finally, for Objective 3, it is recommended that professional development providers offer additional training and support for their facilitators so they are able to be the most effective and engaging facilitators possible. Experts identified nine characteristics of professional development that relate to being an effective facilitator. However, for change to occur within teachers’ professional practice, they must first have a positive professional development experience led by a well-equipped facilitator (Guskey, 2002). While we recognize that the content of professional development will vary from one workshop or conference to the next, state agricultural educator associations, NAAE, CASE, and other professional development providers should collaborate with one another to offer resource guides, asynchronous modules, or review and application activity ideas. These resources can be applied to any context and help facilitators feel more equipped to teach their peers. Further, professional development providers should ensure their experiences and trainings reflect the needs of teachers to the greatest extent possible.
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