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Abstract

The SAE for All initiative was developed in 2015 to assist agricultural educators in providing all students with impactful experiential learning experiences connected to agricultural education. However, the many responsibilities associated with being an agricultural educator, coupled with teachers’ limited understanding of SAE, contribute to the challenges associated with implementing SAE for All within agricultural education programs. Prior to the national rollout of the SAE for All professional development, this study empirically examined how professional development influences SAE for All implementation among agricultural educators. The purpose of this study was to examine the implementation of SAE for All among Iowa agricultural educators before and after the professional development experience. A pre- and post-instrument was sent to educators attending the Iowa SAE for All professional development; 173 educators participated. Findings revealed the professional development was associated with increased implementation of SAE for All, and greater overall perceptions of SAE for All. After the professional development, teachers identified fewer barriers among themselves and their students. Teachers reported success using accountability measures such as AET and grading SAEs. Future research should explore remaining barriers faced by educators to refine training.

Introduction and Literature Review

There has been limited research exploring the experiences or characteristics that contribute to an agricultural educator’s predicted capacity to implement and adopt SAE (Supervised Agricultural Experience) for All within their school-based agricultural education (SBAE) programs. However, there is existing literature focusing on other areas pertinent to this line of inquiry. Current literature concerning focuses most closely on: (a) the history and context of SAE and the SAE for All initiative, (b) the barriers to agricultural educators’ decision to adopt SAE for All, and (c) the impact of training and experience on the development of agricultural educators.

History and Context of SAE and the SAE for All Initiative
SAE is noted as an integral component of an agricultural education program, in tandem with a student’s classroom experience and leadership development experiences (Croom, 2008). The premise of experiential learning within agricultural settings dates back nearly 120 years, when Rufus Stimson developed the project-based learning method at the Smith Agricultural College (Smith & Rayfield, 2016). The literature indicates that Stimson laid the foundation for SAE programming efforts by tasking his students with the responsibility to learn by doing, where students applied concepts learned in Stimson’s classroom to caring for land that their families owned (Smith & Rayfield, 2016; Wilson & Moore, 2007). Over the years, the project-based learning experience has evolved into becoming more commonly known as the SAE, yet the overarching goal of this experience has remained consistent with the initial ideals of Stimson’s project-based learning experiences—providing students with opportunities to learn by doing. However, as families and students become more distantly removed from the farm, accountability for (Smith & Rayfield, 2016; Wilson & Moore, 2007) and the classification of what experiences should and should not be qualified as an SAE (Marzolino & McKim, 2024) have been two key factors agricultural educators have been wrestling with—these conversations have recently led to the introduction of the SAE for All initiative.

Developed by the National Council for Agricultural Education (2015), the SAE for All initiative aims to provide educators and students with the necessary resources to ensure that all students have the opportunity to participate in a quality and relevant SAE program. Despite this initiative being developed and disseminated, educator apprehension and attitudes toward SAEs in general, along with disruptions such as COVID-19, among other events and transitions within the agricultural education profession, have pushed the rollout of SAE for All to the back burner (Eck & Davis, 2024; Hainline & Smalley, 2023). While the literature has acknowledged that SAE implementation continues to be a challenge for agricultural educators despite the resources and training has been disseminated regarding SAE for All (Hainline & Smalley, 2023; Marzolino & McKim, 2024), additional research focusing on the SAE for All needs of teachers is essential; these research findings can then be utilized to inform the training and professional development activities developed to assist educators in facilitating meaningful SAE experiences within their programs (Eck & Davis, 2024; Retallick, 2010; Toombs et al., 2022).

Barriers to the Adoption of SAE for All
Among the barriers to an educator’s ability to adopt SAE for All, the literature indicates that a general lack of understanding of what SAE for All consists of, coupled with a lack of training and professional development, are some of the leading factors that can limit an agricultural educator’s ability to implement SAE for All within their program. To start, since the development of the SAE for All initiative, language and terminology surrounding SAE has changed (National Council for Agricultural Education, 2015), contributing to a lack of understanding among educators (Doss & Rayfield, 2019; Marzolino & McKim, 2024). A study by Doss and Rayfield (2019) revealed a group of 116 agricultural educators reported lower levels of familiarity and awareness surrounding the different terminologies used to describe SAE under the new SAE for All framework; 69.8% (n = 81) of teachers indicated they did not even know the SAE for All initiative was being introduced, and only 32.8% (n = 38) of were able to correctly identify examples of foundational SAEs, a key component of the SAE for All initiative (National Council for Agricultural Education, 2015). Educators also indicated that, in addition to their lack of understanding of SAE for All, students’ lack of awareness and knowledge is also another limiting factor that inhibits their ability to provide these experiences for their students (Marzolino & McKim, 2024).

Despite the apprehension and lack of knowledge some educators have regarding the SAE for All initiative, there also appears to be a shortage of professional development and training experiences offered to agricultural educators within this area. Since SAE for All resources and training experiences are still being refined and coordinated on a state and national level, there has been limited work examining the impact of these training experiences and resources and to see if they address the implementation barriers or concerns of agricultural educators. Despite this, any initial training and resources that are being developed to help teachers implement SAE for All should focus on addressing the needed areas of development reported by agricultural educators and stakeholders. Following a mean weighted discrepancy score (MWDS) on a scale from one to five, with lower scores indicating low perceived importance and skill, and higher scores indicating high perceived importance and skill, Hainline and Smalley (2023) identified professional development within SAE to be a significant need for agricultural educators, with teaching record-keeping (MWDS = 4.50), developing research-based SAE opportunities (MWDS = 4.30), developing school-based enterprise SAE opportunities (MWDS = 4.22), and developing service-learning SAE opportunities (MWDS = 3.83) to be among the top SAE for All-centric professional development needs among over 140 agricultural educators. Additional training that addresses these concerns, among others, may influence educators’ confidence and perceptions related to SAE for All, and their willingness to champion it within their SBAE programs (Hainline & Smalley, 2023; Marzolino & McKim, 2024). These needs may also be influenced by an educator’s pre-service training (McKim & Velez, 2017) or perhaps their years of experience or stage within the profession (Figland et al., 2019).

Impact of Training and Experience on Agricultural Educators
While there is a shortage of literature concerning the impact of SAE for All training on teachers’ willingness to implement SAE for All in their programs—which is a critical gap in the literature this study aims to fill—there is not a shortage of literature indicating the value professional development and training can have on enhancing the knowledge and confidence of agricultural educators. Collaborative training and industry-focused experiences can increase teachers’ likelihood of implementing content or even approaches to teaching within their curriculum (Bird & Rice, 2021; McKendree & Washburn, 2023; Rice & Kitchel, 2015; Smalley & Smith, 2017). The literature recognizes training can come in multiple forms though, and training can include lived experiences of educators; these lived experiences and perceptions can then influence their desire or ability to implement or deliver content or their affinity toward specific initiatives, including SAE for All. Some of these influencing experiences may include previous jobs held by the teacher, their teacher preparation program or pathway to licensure, their own experiences as an agricultural education student, and learning gleaned from prior years of teaching experience (Rice & Kitchel, 2015). Further, Guskey’s (2002) model of teacher change also supports the claim that effective professional development is the starting point to first influencing change within teachers’ classroom practices, followed by change in student learning outcomes, and eventually, change within teachers’ beliefs and attitudes. Engaging teachers in effective and meaningful professional development that addresses their concerns regarding SAE for All could ultimately encourage them to explore SAE for All within their classroom, and lead to them influence their attitudes related to this initiative that is currently receiving some apprehension from educators (Doss & Rayfield, 2019; Eck & Davis, 2024; Marzolino & McKim, 2024).

Need for the Study
There has been limited research exploring factors that contribute to an educator’s decision to implement SAE for All within their SBAE programs, specifically factors connected to training and professional development. However, this study is needed to build upon and extend the existing knowledge presented in this literature review, which served as the foundation for the design of this study. While SAE for All has only been a development over the last decade (National Council for Agricultural Education, 2015), the literature suggests that there are opportunities for additional professional development and resources to address the barriers and concerns of agricultural educators. The existing literature suggests additional professional development can increase teacher confidence and willingness to implement SAE for All in their programs (Hainline & Smalley, 2023), and ultimately, help their students gain access to rigorous career exploration and work-based learning experiences that can address the shortages faced within the agriculture, food, and natural resources industry (Hill et al., 2021; USDA Economic Research Service, 2024). Given the value SAEs have in the lives of students (Croom, 2008), the lack of familiarity with SAE for All (Doss & Rayfield, 2019; Marzolino & McKim, 2024), and the impact professional development can have on educators (Guskey, 2002), this study is warranted to better understand the impact of SAE for All professional development on educators.

Theoretical Framework

Ajzen’s (1991) Theory of Planned Behavior was instrumental in guiding the development of this study. According to Ajzen (1991), an individual’s attitudes, subjective norms, and perceived behavioral control contribute to their intentions to complete a specific task, and ultimately, their behavior. His theory was developed to explain and predict how individuals behave in specific situations or contexts (Ajzen, 1991). Within this study, the specific context being examined is teachers’ decision to implement the SAE for All framework within their SBAE programs. When considering the specific elements of the Theory of Planned Behavior, attitude refers to an individual’s level of belief or agreement regarding a specific behavior or idea (Ajzen, 1991). These attitudes then connect with the individual’s subjective norms, which are their evaluation of the demands or expectations other stakeholders place on them to comply with a specific behavior or idea (Ajzen, 1991). In this study, we investigated educators’ subjective norms regarding students, administrators, state staff, and community members. An individual’s perceived behavioral control examines their belief in their ability to complete a behavior (Ajzen, 1991). Figure 1 illustrates how attitudes, subjective norms, and perceived behavioral controls combine to evaluate one’s intention to work toward a specific task and act on those intentions.

Figure 1
Theory of Planned Behavior (Ajzen, 1991)
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The research methods section outlines specific items asked on the instrument and how they connect to each element of Ajzen’s (1991) theory. On the instrument, educators were asked to assess their current beliefs about the importance of SAE for All (attitudes), evaluate their beliefs of the demands and expectations they have for SAE for All implementation (subjective norms), and indicate their own beliefs and competence related to SAE for All (perceived behavioral control). Finally, they were asked to reflect on their desire to utilize SAE for All (intention).

Purpose and Objectives

The purpose of this study was to examine the implementation of SAE for All among Iowa agricultural educators before and after professional development. Objectives included:
1. To measure agricultural educators’ self-reported implementation of SAE for All after attending a statewide professional development.
2. To compare agricultural educators’ perceived barriers to SAE for All implementation before and after attending a statewide professional development.
3. To examine how agricultural educators’ level of prior teaching experience and other factors explain the level of their implementation of SAE for All.

Methods

A quantitative approach guided the development and implementation of this study. The methods section provides an overview of the data source, a description of the dependent and independent variables measured, a discussion of the analytic techniques and diagnostics employed in the study, and a discussion of the key limitations that future work should address. The chosen methods are supported by best practices identified within the field and within the literature.

Data Source and Instrumentation
Data were collected via an IRB-approved instrument, distributed to agricultural educators attending the annual Iowa Association of Agricultural Educators Winter Conference in January 2025. Agricultural educators attending the conference were invited to participate in an instrument prior to the SAE for All training, as well as a follow-up instrument four months after attending the training. Recruitment of respondents occurred via email. This study design closely aligns with the purpose and theoretical framework, as it enables us to evaluate changes in self-reported implementation following participation in the training (Ajzen, 1991). All educators provided their consent to participate using an informed consent form.

The instrument was strategically designed to align with the theoretical framework (Ajzen, 1991) and objectives of the study. Six experts not directly involved with the study, who have several years’ worth of experience in agricultural education, quantitative research design, and SAE for All, were asked to review the instrument in order to evaluate for both content validity and face validity (Thyer, 2010). After receiving their feedback, the recommended adjustments were made in order to strengthen its validity. Furthermore, the revised instrument was field-tested with 15 individuals not participating in the study; each scale received a Cronbach’s alpha coefficient of between 0.71 and 0.93, and the overall instrument achieved a coefficient of 0.81, which surpasses Nunnally’s (1978) recommendations. The instrument consisted of 47 items, including demographic, multiple-choice, and Likert-type scale items. Table 1 outlines a sampling of questions and their alignment to the framework.

Table 1
Sample Items and Their Alignment to the Theory of Planned Behavior (Ajzen, 1991)
	Item
	Theory Component

	State staff expect me to implement SAE for All in my program.
	Subjective Norms

	I have the knowledge to implement SAE for All in my program.
	Attitudes

	From a teacher’s perspective, what do you anticipate the most significant barriers will be in implementing SAE for All? Select all that apply.
	Attitudes

	I intend to implement SAE for All in my program.
	Intention


Population and Sample
The sample of 173 agricultural educators who participated in the study and attended the 2025 Iowa winter conference is a subset of the 319 agricultural educators. Educators participating in the study offered anywhere from 1 to over 30 years of teaching experience (x̄ = 8.58; σ = 7.47) and reported a range of comfort levels and experiences related to SAE and their own level of SAE for All implementation. Of the 173 participants, 128 were females (74.0%), and 45 were males (26.0%). A chi-squared test was conducted to examine the differences between the sample and population in terms of gender, X²(1, N = 172) = 4.85, p < 0.05 (Frankfort-Nachmias et al., 2021). Although significant, the proportional distribution of gender in the sample was closely aligned with that of the population. Having a sample that closely reflects the population of interest is a crucial aspect of conducting a well-designed study (Johnson & Shoulders, 2019).

Data Analysis
Quantitative data were analyzed using various statistical methods. Descriptive statistics were used to describe the participants and identify the perceived barriers they faced. Respondents were not required to answer every item, and responses of pre- to post-instrument submissions were linked prior to being de-identified to allow for paired samples t-tests. A paired samples t-test was conducted on one item to examine teachers’ decisions to implement SAE for All before and after attending the training. Of those who addressed this question on the pre-training instrument, 85 of the respondents also answered it on the post-training instrument, resulting in 85 matched responses used for paired analyses. Multiple regression was the primary method used to fulfill objective 3; these procedures are described in greater detail in the following paragraphs.

Dependent Variables
In regression studies, predicted values of the dependent variable are estimated based on the value of one or more independent variables. The dependent variable of interest for this study was an educator’s implementation of SAE for All. The level of implementation was reported on a scale from one to five, where educators indicated the degree to which they implemented SAE for All within their programs. This dependent variable was selected because implementation of SAE for All has been associated with some of the independent variables and predictors examined within this study, including years of teaching experience (Figland et al., 2019).

Independent Variables
Several predictor, independent variables of interest were utilized in the study in an effort to predict the study’s dependent variables. In alignment with the theoretical framework (Ajzen, 1991) some of the key independent variables that were of interest included: (a) educators’ years of teaching experience, (b) educators’ attitudes related to SAE for All, including their perceived value of SAE for All, their ability to see connections of SAE for All within FFA and classroom applications, their level of SAE background knowledge, (c) educators’ subjective norms to implement SAE for All in regard to the perceived expectations of state staff, administration, community members, advisory committee, parents, and students, (d) educators’ perceived behavioral control related to their confidence in finding SAE for All resources and implementing SAE for All, and (e) their inclusion of SAE as a graded or non-graded component in classes.

Items evaluating educators’ current attitudes, subjective norms, and perceived behavioral control have a clear and direct connection to the theoretical framework (Ajzen, 1991). Further, we deemed the other independent variables as important to include based on feedback given by the expert panel (Thyer, 2010) and the ongoing discussion in the literature surrounding the practice of grading SAE (Lewis et al., 2012; Marzolino & McKim, 2024; Rubenstein & Thoron, 2015).

Each of the independent variables was measurable and reported in a form conducive to multiple regression. Years of experience were reported on a continuous scale. The remaining independent variables were measured via a measurable, continuous scale using Likert-type scale items, where 1 indicated “strongly disagree,” and 5 indicated “strongly agree.” Since the scale exceeded four points and the dependent variable was treated as a continuous variable, this decision is consistent with what is considered common practice in educational research (Norman, 2010). The same one to five scale was used for all Likert-type scale items found throughout the instrument.

Constructs were developed in alignment with the framework (Ajzen, 1991), utilizing several Likert-type scale items. The calculated constructs included: (a) subjective norms, (b) attitudes, and (c) perceived behavioral control. The totals of items connected to a specific area of the framework were averaged and assessed as a single construct. For example, the five instrument items connected to “attitudes” were averaged and reported as a construct.

Analytic Techniques and Diagnostics
Pre- and post-instrument responses were linked using ID codes (Creswell & Creswell, 2018). The de-identified data were analyzed using Stata, utilizing this regression formula:

Level of Implementation = 𝑏0 + 𝑏1(Years of Teaching Experience) + 𝑏2(Attitudes) + 𝑏3(Subjective Norms) + 𝑏4(Perceived Behavioral Control) + 𝑏5(Grading Practices)

Most of the equation variables were continuous; the only categorical independent variable was grading practices. For this variable, we utilized “yes” as the reference category. It was essential to first ensure that the dependent variable was measured on a continuous scale; data not measured on a continuous scale were excluded from the multiple regression and reported as descriptive statistics. A linear association between the independent variables and the dependent variable was examined using a scatter plot. Further, multicollinearity was examined using a correlation matrix; any high variance inflation factors (VIFs) were dropped from the model (Mehmetoglu & Jakobsen, 2022). Establishing content and face validity was crucial in ensuring that the instrument consistently measured the intended variables (Creswell & Creswell, 2018). To achieve this assumption, feedback was solicited from an expert panel, and revisions were made to ensure the items addressed the research objectives and were grounded in theory. Independence of residuals and observations was ensured through the use of a Durbin-Watson test. Further, residuals were examined for their normal distribution. Finally, measures to ensure homoscedasticity were taken, ensuring there were no patterns in residual plots. Homoscedasticity was evaluated using an inspection of a visual plot, followed by a test for heteroskedasticity.

Results

173 Iowa agricultural educators participated in the study, despite some not completing the entirety of the instrument, and some attrition between the pre- and post-instruments. We achieved a balance in terms of years of experience and gender, and the majority of educators (n = 97; 67.8%) reported participating in other SAE for All training previously (see Table 2).
Table 2
Demographics of SAE for All Study Respondents
	
	x̄
	σ
	n
	%

	Years of Teaching Experience
	8.58
	7.47
	143
	

	Early career (1-5 years)
	
	
	66
	46.2%

	Mid-career (6-15 years)
	
	
	55
	38.5%

	Late career (>15 years)
	
	
	22
	15.3%

	Teaching Recordkeeping
	
	
	
	

	Yes
	
	
	124
	87.3%

	No
	
	
	18
	12.6%

	Past SAE for All Training
	
	
	
	

	Yes
	
	
	97
	67.8%

	No
	
	
	46
	32.2%



Objective 1
Objective 1 measured agricultural educators’ self-reported implementation of SAE for All after attending a statewide professional development (see Table 3). Prior to the training, 71.8% (n = 61) of teachers reported implementing SAE, with 47.6% (n = 40) also grading them. After the training, 97.9% (n = 94) reported implementing SAE for All, with 72.3% (n = 68) grading SAEs. A paired samples t-test revealed a statistically significant increase in teachers’ level of SAE for All implementation from pre- to post-training (df = 84; t = 5.607; p < 0.001; d = 0.71).

Table 3
Variables of Interest Before and After Attending SAE for All Training
	Variable
	Pre
	Post

	
	f
	%
	f
	%

	Implementation of SAE for All
	
	
	
	

	Yes
	61
	71.8%
	94
	97.9%

	No
	24
	28.2%
	2
	2.1%

	Grading Students’ SAE Projects
	
	
	
	

	Yes
	40
	47.6%
	68
	72.3%

	No
	44
	52.3%
	26
	27.7%

	Recordkeeping
	
	
	
	

	Mainly during class
	36
	49.3%
	62
	64.6%

	Mainly out of class
	24
	32.9%
	28
	29.2%

	Not required
	13
	17.8%
	6
	6.2%

	Recordkeeping Platform
	
	
	
	

	AET
	61
	83.6%
	88
	93.6%

	Other platform
	4
	5.5%
	4
	4.3%

	Not required
	8
	10.9%
	2
	2.1%



Objective 2
Objective 2 compared educators’ perceived barriers of SAE for All before and after professional development. Overall, educators reported fewer barriers after the training. However, when considering perceived student barriers, they indicated limited time investment from their teacher and the use of AET were two barriers that were more pronounced after the training (see Table 4).
Table 4
Perceived Barriers to SAE for All Implementation Before and After Attending Training
	Barrier
	Pre (n = 141)
	Post (n = 91)
	% Change

	
	f
	%
	f
	%
	

	Perceived Teacher Barriers
	
	
	
	
	

	Student effort
	120
	85.1%
	77
	84.6%
	-0.5%

	Time investment by students
	113
	80.1%
	62
	68.1%
	-12.0%

	Lack of teacher understanding
	44
	31.3%
	21
	23.1%
	-8.2%

	Lack of resources to implement
	26
	18.4%
	11
	12.1%
	-6.3%

	Lack of interest
	73
	51.8%
	43
	47.3%
	-4.5%

	Using AET
	47
	33.3%
	28
	30.8%
	-2.5%

	Lack of funding (e.g., summer pay)
	40
	28.3%
	20
	22.0%
	-6.3%

	Assessment and grading
	44
	31.3%
	21
	23.1%
	-8.2%

	Perceived Student Barriers
	
	
	
	
	

	Student effort
	97
	68.8%
	52
	57.1%
	-11.7%

	Time investment by the teacher
	27
	19.1%
	18
	19.8%
	+0.7%

	Lack of student understanding
	80
	56.7%
	45
	49.5%
	-7.2%

	Lack of student supports or resources 
	28
	19.9%
	14
	15.4%
	-4.5%

	Lack of interest
	90
	63.8%
	48
	52.7%
	-11.1%

	Using AET
	53
	37.6%
	40
	44.0%
	+6.4%



Objective 3
Objective 3 was designed to evaluate how an agricultural educator’s level of prior teaching experience and other factors might predict their implementation of SAE for All. Before conducting multiple regression, the assumptions were checked. The dependent variable was measured on a continuous scale. A scatterplot and correlation matrix revealed a linear relationship between the independent and dependent variables, and no multicollinearity was identified within the data. Based on insights from theory (Ajzen, 1991) and an expert panel (Creswell & Creswell, 2018), the regression model includes the relevant variables for the data, and items were designed to allow for accurate and consistent measurement of these variables. The Durbin-Watson test yielded a critical value of 2.015, allowing us to assume the residuals are independent of each other. Variables were examined for normal distribution, and the data were found to be homoscedastic with a p-value of 0.37. Models a through e are presented in Table 5. The F-tests conducted on each model, along with the increasing R2 value from model to model, indicate greater improvements with each model.

By Model e, the R2 value suggested 38.90% of the variance in SAE for All implementation is explained by the variables examined in the model. Within Model e, the regression results did not reveal a statistically significant relationship between SAE for All implementation and years of experience or attitudes. However, there was marginal significance and a positive relationship between SAE for All implementation and grading, and strong statistical significance and a positive relationship between SAE for All implementation and a teacher’s subjective norms and perceived behavioral control (see Table 5), holding constant all other variables. Most notably, with each one additional unit of perceived behavioral control within SAEs, a teacher’s implementation level is predicted to increase by 0.474 on the Likert-type scale.
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Table 5
Multiple Regression Analysis for SAE for All Implementation (n = 107)
	
	Model A
	Model B
	Model C
	Model D
	Model E

	
	b
	β
	b
	β
	b
	β
	b
	β
	b
	β

	Years of teaching
	0.030+
	0.179
	0.031*
	0.183
	0.027*
	0.160
	0.019+
	0.115
	0.017
	0.102

	
	(0.016)
	
	(0.015)
	
	(0.014)
	
	(0.014)
	
	(0.013)
	

	Graded
	
	
	0.843***
	0.356
	0.831***
	0.351
	0.678***
	0.286
	0.499+
	0.211

	
	
	
	(0.213)
	
	(0.197)
	
	(0.196)
	
	(0.192)
	

	Subjective norms
	
	
	
	
	0.670***
	0.353
	0.554***
	0.292
	0.549***
	0.289

	
	
	
	
	
	(0.159)
	
	(0.157)
	
	(0.149)
	

	Attitudes
	
	
	
	
	
	
	0.351**
	0.271
	0.103
	0.079

	
	
	
	
	
	
	
	(0.112)
	
	(0.127)
	

	Perceived behavior control
	
	
	
	
	
	
	
	
	0.474***
	0.350

	
	
	
	
	
	
	
	
	
	(0.134)
	

	Constant 
	2.980
	
	2.58***
	
	0.677
	
	-0.123
	
	-0.843
	

	
	(0.177)
	
	(0.194)
	
	(0.485)
	
	(0.531)
	
	(0.543)
	

	N =
	107
	
	107
	
	107
	
	107
	
	107
	

	Adjusted R2 =
	0.023
	
	0.143
	
	0.262
	
	0.320
	
	0.389
	



Note. Standard error in parentheses.
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
Conclusions and Recommendations

The purpose of this study was to examine the implementation of SAE for All among Iowa agricultural educators before and after attending professional development. This study sought to provide empirical evidence of how targeted training influences SAE for All implementation by strengthening educators’ perceived behavioral control (Ajzen, 1991), which can be used to inform professional development on a state, regional, or perhaps national level. We acknowledge that future research is warranted to overcome limitations of this study. Some limitations that will be important to address include having a larger sample size, more equal representation across the career stages, and examining teachers’ prior FFA or SAE experience as variables of interest.

SAEs have value in the total SBAE experience (Croom, 2008), and the literature suggests educators lack familiarity with SAEs (Doss & Rayfield, 2019; Marzolino & McKim, 2024) and that professional development can have a profound impact on teachers’ practice (Guskey, 2002). This study provides a first step toward addressing the gap in the literature regarding the impact of SAE for All professional development, and extends the current body of knowledge. This study’s conclusions and recommendations are supported by findings, the literature, and the framework.

Objective 1
Objective 1 measured educators’ self-reported implementation of SAE for All after attending professional development. The data revealed 71.8% of agricultural educators agreed they were implementing SAE for All within their programs (n = 61) prior to the professional development, despite over two-thirds of respondents indicating participation in SAE for All professional development in the past (n = 97; 67.8%). As supported by prior research, this lack of full implementation may be attributed to teachers’ limited knowledge of SAE for All, even after attending professional development (Doss & Rayfield, 2019; Marzolino & McKim, 2024). This may be especially true of older or more experienced teachers, who may not wish to adopt SAE for All since they lack formalized SAE for All practices introduced to them during their teacher preparation program (Doss & Rayfield, 2019; Figland et al., 2019; Hainline & Smalley, 2023). Educators’ lack of SAE for All knowledge may influence their perceived behavioral control or attitudes regarding SAE for All, and cause apprehension in their intentions or behaviors in adopting the initiative within their programs (Ajzen, 1991; Marzolino & McKim, 2024). Despite this, the professional development was associated with assisting teachers in their implementation of SAE for All; a statistically significant increase in implementation resulted when comparing responses before and after the professional development (df = 84; t = 5.607; p < 0.001; d = 0.71).

Objective 2
Objective 2 compared educators’ perceived barriers to SAE for All implementation before and after attending the professional development. Overall, teachers’ perceived barriers were put at ease after the SAE for All professional development. On a percentage basis, all of the perceived teacher barriers decreased after the professional development (n = 8; 100.0%). Similarly, the majority of perceived student barriers decreased (n = 4; 66.7%). Initial SAE for All barriers may be attributed to teachers’ perceived lack of knowledge (Lewis et al., 2012; Marzolino & McKim, 2024; Rubenstein & Thoron, 2015), or perhaps the attitudes, hesitation, or reluctance more experienced teachers may have (Ajzen, 1991). However, with reduced barriers, teachers demonstrate greater perceived behavioral control (Ajzen, 1991) to implement SAE for All.
Objective 3
Objective 3 aimed to predict factors that would influence teachers’ ability to implement SAE for All. The data revealed that agricultural educators’ implementation of SAE for All within their programs has the potential to be predicted by the years of teaching experience offered by the educator, along with other factors—SAE for All implementation was statistically significant with several of the variables examined across all five models (see Table 5). While there is a weaker statistical relationship between SAE for All implementation and years of teaching experience across the models, these findings may be attributed to the best practices which are being introduced at the teacher preparation programs across the nation that younger teachers have been recently exposed to (Lewis et al., 2012; Marzolino & McKim, 2024; Rubenstein & Thoron, 2015), or perhaps the attitudes, hesitation, or reluctance more experienced teachers may offer related to SAE for All (Ajzen, 1991). More recent graduates and early career teachers might be more likely to grade SAE as a way to implement SAE for All and appease the expectations placed upon them by state staff and potentially, the school administration, as subjective norms had strong statistical significance in the regression models (Ajzen, 1991). Furthermore, findings suggest educators with greater levels of perceived behavioral control related to SAE for All implementation are more likely to implement SAE for All within their programs because they feel more confident in their ability to do so (Ajzen, 1991). Perhaps additional professional development can continue to influence and increase teachers’ confidence so more are willing or able to implement SAE for All within their SBAE programs in the future (Doss & Rayfield, 2019; Eck & Davis, 2024; Guskey, 2002; Marzolino & McKim, 2024).

Recommendations
Several research and professional practice recommendations have emerged from our findings. It is recommended that future research efforts aim to address the limitations that have been outlined. Further, qualitative research examining teachers’ implementation of SAE for All may help explain some of the trends revealed in this study. For example, conducting interviews or focus groups with agricultural educators to share their experiences and challenges with SAE for All implementation may help teacher educators or agricultural education stakeholders secure or develop resources to support educators in adopting SAE for All within their programs. Additionally, a content analysis of SAE for All artifacts, such as SAE project instructions or grading rubrics, SAE expectation sheets, and SAE visit forms, may reveal some additional best practices to inform future professional development and resources for agricultural educators. For professional practice, it is recommended that the National Council for Agricultural Education continue to develop SAE for All professional development for teachers, particularly in relation to AET. Professional development can continue to influence and increase teachers’ confidence, making them more willing or able to implement SAE for All within their programs in the future (Doss & Rayfield, 2019; Eck & Davis, 2024; Guskey, 2002; Marzolino & McKim, 2024). Educators with greater levels of perceived behavioral control related to SAE for All implementation may be more likely to implement SAE for All within their programs because they have a stronger sense of confidence in their ability to do so and feel more comfortable navigating the perceived barriers, and to satisfy the expectations (i.e., subjective norms) they perceive others placing on them (Ajzen, 1991). This professional development could be delivered in-person at statewide conferences. Alternatively, asynchronous, virtual experiences may be more convenient and cost-effective to facilitate, and be more conducive to providing updated resources since SAE for All and AET continue to evolve.
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