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The agriculture, food, and natural resources (AFNR) sector continues to face a persistent workforce shortage, underscoring the need for agricultural career exploration within school-based Agricultural Education (SBAE). This mixed-methods study examined the strategies used by experienced Agricultural Education teachers to integrate career exploration into their programs and explored teachers’ perceived responsibility for facilitating career awareness. Using Bronfenbrenner’s Ecological Systems Theory as a conceptual framework, data were collected through a cross-sectional survey of secondary Agricultural Education teachers with at least five years of experience (n = 65) and a qualitative content analysis of voluntarily submitted curriculum artifacts (n = 14). Quantitative analyses revealed that teachers most frequently incorporated classroom-based discussions and career-focused projects, while field-based experiences and collaboration with school counselors occurred less often. Teachers perceived a strong responsibility for introducing agricultural careers and supporting experiential learning, but reported lower responsibility for guiding career decision-making and postsecondary transitions. The findings suggest a need for targeted professional development to extend the duration of career-awareness classroom activities, garner additional support and investment from business and industry leaders, and improve collaboration with district-level personnel to ensure consistent, high-impact career exploration within SBAE programs.

Introduction

The agriculture, food, and natural resources (AFNR) sector faces a persistent shortage of qualified professionals to fill current and emerging positions. Fernandez et al. (2019) reported that nearly 60,000 highly skilled agriculture-related job openings are available annually in the United States. However, fewer than 35,000 qualified graduates enter the workforce each year to meet this demand (National Academies of Sciences, Engineering, and Medicine, 2018). As the agricultural sector increasingly emphasizes science and technology, there is growing recognition that secondary education systems must prepare students not only with technical skills but also with clear pathways into agricultural and related careers (Stone & Lewis, 2012). Within the broader CTE context, school-based Agricultural Education (SBAE) constitutes a distinctive model of career preparation. Grounded in the philosophy of “learning by doing,” SBAE operates through a three-component model that integrates (1) classroom and laboratory instruction, (2) participation in the National FFA Organization, and (3) completion of a Supervised Agricultural Experience (SAE) (Roberts & Ball, 2009; Roberts & Harder, 2015). Research has demonstrated that a three-component model enhances career awareness, fosters the acquisition of employability skills, and increases alignment between students’ educational experiences and agricultural career pathways (Talbert et al., 2022; Lundry et al., 2015).

Despite these opportunities, teachers’ approaches to incorporating career readiness activities are not uniform. Roberts & Edwards (2015) suggest that Agricultural Education teachers may differ in their perceptions of career guidance as part of their professional responsibilities. Some teachers adopt proactive strategies by embedding career exploration in lessons, cultivating community partnerships, and devoting extensive time to SAE supervision. In contrast, others defer career advising responsibilities to counselors or parents (Solberg, 2019). These differences are influenced by multiple factors, including local school district autonomy, community expectations, resource availability, and policy pressures (Thieman et al., 2020). As a result, students’ exposure to career readiness activities can differ considerably across programs, raising concerns about consistency (LaFlamme, 2023). This study aims to investigate the perceptions of secondary Pennsylvania Agricultural Educators regarding their responsibility in facilitating career exploration and readiness within their respective Agricultural Education programs. By documenting the strategies teachers employ and the factors that shape their decisions, this research aims to illuminate the complex ecology in which Agricultural Educators operate as they determine how to incorporate career awareness across various facets of their programs (McDonald et al., 2025). 

Conceptual Framework

The study's conceptual framework was based on Bronfenbrenner’s Ecological Systems Theory, which provides a comprehensive approach to examining how interrelated environments influence individuals’ development (Bronfenbrenner, 1979). Teachers’ sense of responsibility is influenced not only by personal beliefs (Rice & Kitchel, 2018) but also by their immediate instructional contexts, partnerships, district-level supports, societal expectations, and policy shifts. Recognizing that responsibility is socially constructed and contextually situated, the conceptual framework enables an analysis of how teachers both define their role in career exploration and operationalize it in practice (Lauriala, 1997). Figure 1 illustrates the levels of influence and specific stakeholders, policies, and societal expectations that may affect an Agricultural Educator as they plan career awareness opportunities for their SBAE program. 

Figure 1

Conceptual Model of the Systems Influencing Agriculture Teacher Perceptions of Career Exploration Responsibilities. Adapted from Bronfenbrenner (1979).
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Purpose and Objectives

The purpose of this study was to explore the career exploration methods and strategies used by Pennsylvania Agricultural Education teachers and their perceived level of responsibility for incorporating career awareness into their programs.

The following objectives guide this study: (1) Describe the type of career exploration activities and hands-on learning experiences used by school-based Agricultural Education Teachers, (2) examine Agricultural Education teachers’ perceptions of their responsibility to teach about agricultural careers and how they stay informed about emerging career opportunities, and (3) analyze examples of curriculum or activities that incorporate career exploration into Agricultural Education courses. 
Methods

This study employed a mixed-methods content analysis (Creswell & Plano Clark, 2018) focused on the experiences and perceptions of school-based Agricultural Education (SBAE) teachers in Pennsylvania. In the first phase, we conducted a cross-sectional survey targeting Agricultural Education teachers with at least five years of teaching experience. In the second phase, we performed a qualitative content analysis of lesson plans, activities, and projects that participants voluntarily uploaded at the conclusion of the survey (Krippendorff, 2018). 

The survey instrument was designed to measure five primary constructs aligned with the research objectives: (a) background and teaching experience, (b) career exploration in teaching practice, (c) integration of experiential learning, (d) teacher perceptions of career development responsibilities, and (e) the opportunity to upload an artifact that documents career integration into existing coursework. A panel of experts, comprising Agricultural Education faculty and graduate students, evaluated the instrument for content and face validity. A pilot test of the instrument was conducted to establish reliability for the summated scales in the Career Exploration in Practice and Teacher Perception of Career Awareness and Development sections. These sections yielded a Cronbach’s alpha coefficient of α = 0.86 and α = 0.84, respectively, and exceed the recommended minimum value of 0.70, as prescribed by Nunnally & Bernstein (1994).

Responses from the “Perceptions of Responsibility” section of the instrument were compiled to create an overall Responsibility Score for each participant. Individual mean scores across the seven career exploration tasks were averaged to produce a single composite score representing each teacher’s perceived level of responsibility for integrating career exploration into their Agricultural Education program.

Survey data were analyzed using descriptive and inferential statistical procedures to address the study’s research objectives. Preliminary screening of the dataset included checks for missing values, outliers, and adherence to statistical assumptions for normality and equality of variance. Correlational and regression analyses were employed to explore relationships among key variables, including the extent of experiential learning integration and perceptions of career readiness responsibility. All analyses were conducted using IBM SPSS Statistics (Version 31).

A directed content analysis (Krippendorff, 2018) was employed to examine lesson plans and instructional artifacts submitted by participating Agricultural Education teachers. Each artifact was analyzed using a structured codebook developed by the researcher to ensure consistency and transparency in data coding and interpretation. The codebook contained six major domains aligned with the conceptual framework developed for this study, which was adapted from Bronfenbrenner’s Ecological Systems Theory. A criterion-referenced coding approach facilitated the quantification of key practices in teachers’ instructional materials and the qualitative interpretation of contextual influences on implementation (Krippendorff, 2018; Schreier, 2012). To enhance trustworthiness, two independent coders reviewed each artifact and recorded scores along with explanatory notes to justify coding decisions. Interrater reliability was assessed using Cohen’s kappa, and discrepancies were resolved through discussion and consensus (Miles et al., 2014). 

Limitations

The population for this study was secondary Agricultural Education teachers in Pennsylvania with at least five years of experience. Results cannot be generalized beyond this population and should be interpreted with caution. Participation was voluntary, and not all survey participants submitted instructional artifacts, which may have influenced the indicators reported from content analysis. Future research should utilize a larger sample size.

Findings

The 65 Agricultural Educators who participated in the study are a subset of the 189 Agricultural Educators in Pennsylvania with five or more years of teaching experience. Respondents represented a broad span of teaching experience: 5–10 years (n = 19), 16–20 years (n = 14), 11–15 years (n = 13), 21–25 years (n = 11), 26–30 years (n = 3), and 31+ years (n = 5). Regarding school context, 43 teachers (66.0%) reported leading rural programs, 18 (27.8%) led suburban programs, and 4 (6.2%) led urban programs. Additionally, 14 survey respondents uploaded a lesson plan, activity, or project to demonstrate how they facilitated career exploration and awareness in a classroom setting.

The first research objective aimed to describe how experienced Pennsylvania Agricultural Educators currently incorporate career exploration activities and hands-on learning experiences into their programs. Participants were asked to rate the frequency with which they used specific instructional activities designed to promote students' career awareness and exploration. Using a five-point scale ranging from 1 = Never to 5 = Very Frequently (once or more per week), respondents indicated the frequency with which they implemented each strategy. The items reflected standard practices outlined in national career readiness frameworks for Agricultural Education, including classroom discussions, student projects, and engagement with industry partners. As summarized in Table 1, respondents reported using classroom discussions about careers 1-3 times a month (μ = 3.57, σ = 1.042), followed by participation in FFA Career Development Events 3-6 times a semester (μ = 3.32, σ = 0.967) and career-focused student projects 3-6 times a semester (μ = 2.91, σ = 0.987). Activities that required external coordination, such as field trips (μ = 1.96, σ = 0.680) or collaboration with school counselors (μ = 2.05, σ = 1.171), were used once a semester or rarely.
Table 1
	Frequency of Strategies Utilized for Career Awareness (n = 65)

	Career Awareness Strategy
	μ
	σ

	Classroom discussions about careers
	3.57
	1.042

	Participation in FFA Career Development Events
	3.32
	.967

	Career Focused Student Projects
	2.91
	.987

	Incorporating Career Research into SAE projects
	2.58
	1.179

	Use of online career assessments (O*Net, AgCareers, AgExplorer)
	2.35
	1.026

	Guest Speakers from industry
	2.33
	.873

	Collaboration with School Counselor
	2.05
	1.171

	Field Trips and/or Industry Visits
	1.96
	.680


Note: Scale: 1 = Never, 2 = Rarely or once a semester, 3 = Occasionally, 3-6 times a semester, 4 = Frequently 1-3 times a month, 5 = Very frequently = once or more a week
Participants also completed a rank-order question to identify the resources they utilized most frequently to incorporate career exploration and career awareness activities into their Agricultural Education programs. Respondents identified their top three sources by frequency of use. Rankings were converted into total mention counts and percentage distributions to highlight overall trends in resource utilization. As summarized in Table 2, teachers most commonly drew upon guest speakers (22.05% of total mentions) and industry visits (16.92% of total mentions) to connect students with real-world agricultural careers. In contrast, formal supports, including career resource centers (7.18% of total mentions), university- or state-developed curricula (5.13% of total mentions), and school counselors (3.08% of total mentions), were less frequently utilized.

	Resources Utilized to Incorporate Career Awareness into SBAE (n = 65)

	Resource
	Total Mentions
	% of Total Mentions

	Guest Speaker
	43
	22.05

	Industry Visit
	33
	16.92

	National FFA Resources
	29
	14.87

	Existing Curriculum
	23
	11.79

	Company Websites
	22
	11.28

	Social Media
	15
	7.70

	Career Resources Center
	14
	7.18

	University or State Developed Curriculum
	10
	5.13

	School Counselor
	6
	3.08


Table 2








	
Objective 2 examined teachers’ perceptions of their responsibility to integrate agricultural career awareness and exploration into their SBAE programs, as well as their methods for staying informed about emerging career opportunities. To understand the sources most frequently used by Agricultural Education teachers to stay informed about new and emerging agricultural careers, respondents selected the top three sources they use when gathering information or planning curriculum. This item was designed to capture where educators most often seek current career-related insights and instructional materials that inform their classroom practice. Teachers relied heavily on local business & industry partnerships (23.08% of total mentions) and professional development workshops or conferences (23.08% of total mentions) as their primary sources of information. State and national Agricultural Education associations were also frequent points of contact (18.97%), followed by more informal digital sources, such as social media (13.85%), and industry newsletters or trade publications (6.15%). Less frequently cited sources included Extension services, National FFA resources, podcasts or webinars, and school counselors or CTE Directors.
	
To further explore the relationship between perceived responsibility and available planning time, participants were also asked to report the average number of hours per week they devote to planning and implementing career exploration–related activities. Data were organized into five constructs (Classroom, Support for Students, Gathering, Community Partnerships, and Coordination) to capture the range of responsibilities associated with career-focused instruction and experiential learning. Table 3 provides a detailed description of each construct, along with the average hours teachers reported spending on each construct per week.
	Average Hours per Week Planning and Implementing Career Exploration Activities (n = 65)

	Construct Label
	Description
	μ
	σ
	Median
	Min.
	Max.

	Classroom
	Sharing Career or Industry-Specific resources in the classroom
	5.72
	4.65
	4.00
	0
	20

	Student Support
	Providing Individual Student Support related to Experiential Learning (SAE visits, SAE advisement)
	5.28
	4.06
	5.00
	0
	19

	Gathering
	Gathering and reviewing career-related resources outside of classroom time
	4.37
	3.34
	4.00
	0
	15

	Community Partnerships
	Building or Maintaining Community Partnerships (Business & industry visits, relationship-building, advisory meetings)
	3.86
	3.26
	3.00
	0
	18

	Coordination
	Coordinating Experiential Learning Opportunities (e.g. SAE Visits, Field Trips, Guest Speakers)
	3.42
	2.85
	2.00
	1
	15


Table 3

To better understand how teachers’ perceptions of responsibility relate to their professional time investment across domains, Pearson product–moment correlation coefficients were computed with the composite Responsibility Score and the five constructs of influence (Gathering, Classroom, Coordination, Community Partnerships, and Support for Students). Table 4 displays that a statistically significant, moderately strong positive relationship existed between the Coordination and Support Students constructs (r = 0.70), Coordination and Community Partnerships constructs (r = 0.67), Community Partnerships and Support Students construct (r = 0.63), and the Gathering and Classroom construct (r = 0.63).
Table 4
	Pearson Correlation Coefficients of Responsibility for Career Exploration and Constructs of Influence (n = 65)

	
	Responsibility
	Gathering
	Classroom
	Coordinate
	Community Partner
	Support Students

	Responsibility
	-
	0.288**
	0.392***
	0.152
	0.069
	0.125

	Gathering
	-
	-
	0.627***
	0.510***
	0.572***
	0.449***

	Classroom
	-
	-
	-
	0.511***
	0.451***
	0.479***

	Coordinate
	-
	-
	-
	-
	0.669***
	0.700***

	Community Partnerships
	-
	-
	-
	-
	-
	0.633***

	Student Support
	-
	-
	-
	-
	-
	-


Note: Correlation is significant at the following levels: ** p < 0.01, *** p < 0.001	                                                                                                                                    
Stepwise regression analysis (Cohen et al., 2003) was conducted employing forward selection to examine the extent to which each construct of responsibility predicted teachers’ overall sense of responsibility to incorporate career exploration within their Agricultural Education programs. The Responsibility Score served as the dependent variable for regression analyses examining the relationship between teachers’ perceived responsibility and various factors that influence the implementation of career exploration and awareness activities into an SBAE program. Entry order was determined based on each construct’s zero-order correlation with the dependent variable, beginning with the weakest correlation (r = 0.069 for the community partnerships construct) and progressing to the strongest correlation (r = 0.392 for the gathering construct). If a construct had a p-value of less than 0.05, it was eliminated and not included in forward selection, as displayed in Table 5.






Table 5
	Stepwise Regression Determining Predictors for a Teacher’s Perceived Level of Responsibility to Incorporate Career Exploration Practices (n = 65)

	Variable
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Community Partnerships
	0.077
	
	
	
	
	

	
	[-0.203, 0.356]
	
	
	
	
	

	
	0.546
	
	
	
	
	

	
	
	
	
	
	
	

	Support Students
	
	0.112
	
	
	
	

	
	
	[-0.112, 0.336]
	
	
	
	

	
	
	0.322
	
	
	
	

	
	
	
	
	
	
	

	Coordinate
	
	
	0.193
	
	
	

	
	
	
	[-0.124, 0.511]
	
	
	

	
	
	
	0.227
	
	
	

	
	
	
	
	
	
	

	Gathering
	
	
	
	0.312
	0.075
	

	
	
	
	
	[0.050, 0.572]
	[-0.249, 0.399]
	

	
	
	
	
	0.020
	0.6453
	

	
	
	
	
	
	
	

	Classroom
	
	
	
	
	0.272
	0.306

	
	
	
	
	
	[0.038, 0.506]
	[0.125,0.487]

	
	
	
	
	
	0.023
	0.001

	
	
	
	
	
	
	

	Constant
	23.381
	23.089
	23.015
	22.315
	21.791
	21.924

	
	[21.967, 24.793]
	[21.6, 24.572]
	[21.607, 24.572]
	[20.881, 24.423]
	[20.331, 23.249]
	[20.592, 23.255]

	
	2 x 10-16
	2 x 10-16
	2 x 10-16
	2 x 10-16
	2 x 10-16
	2 x 10-16

	
	
	
	
	
	
	

	R2 
	0.005
	0.016
	0.023
	0.1535
	0.1564
	0.1635

	Adjusted R2 
	-0.011
	-4.86 x 10-5
	0.008
	0.140
	0.129
	0.155

	F-Statistic (df) 
	0.299 (1, 63)
	0.997 
(1, 63)
	1.487
(1, 63)
	11.43
(1, 63)
	5.749
(2, 62)
	15.43
(1, 63)

	F-Statistic 
p-value
	0.587
	0.322
	0.2272
	0.001
	0.005
	1.2 x 10-4


Note: Standardized regression coefficients are reported. 95% CI in brackets.	 
	
After stepwise regression, Model 6 was identified as the best predictor of the responsibility for incorporating career awareness activities into an SBAE program. Model 6 demonstrates that a linear model of the Classroom construct explains 15.5% of the variability in predicted teacher responsibility. Model 6 met the assumptions of multiple linear regression, with tests of normality, homoskedasticity, and linearity revealing no violations (Frankfort-Nachmias et al., 2021). These results suggest that teachers who devote more instructional time to classroom-based career exploration activities are predicted to possess a stronger sense of responsibility for integrating career awareness across all facets of their SBAE program. 
Objective 3 aimed to determine how Agricultural Education teachers incorporate career exploration into their respective coursework by analyzing activities, lesson plans, and curriculum artifacts submitted by survey respondents. Content analysis was conducted utilizing a codebook aligned to the conceptual framework developed for this study. Cohen’s kappa was 0.95, indicating near-perfect agreement between the raters (Landis & Koch, 1977). 
	
The highest frequency of indicators was at the Macrosystem level (59.5%), with artifacts that consistently demonstrated connections to a community’s local labor market and to students' accessibility, regardless of their agricultural background. According to the conceptual framework developed for this study, these findings align with a teacher’s heightened awareness to ensure that assignments are accessible and equitable for all students, regardless of their background in agriculture, reflecting the teacher's recognition of a changing student demographic at the societal level. The Mesosystem level indicators were present in 48.6% of documents, with indicators such as hands-on learning, assessment of career skills, and connections to SAEs. Indicators at this level demonstrate a teacher’s perception of responsibility to connect their classrooms to real-life opportunities by connecting with individuals such as parents, advisory board members, and program alumni. Agricultural Educators value student choice and autonomy when designing their assignments, as 86.7% of submitted artifacts evidenced student autonomy and choice, which was the highest percentage of any indicator across all levels. 

Overcoming challenges at the Exosystem level was evident as only 28.5% of section indicators were present in submitted artifacts. The lessons and curriculum artifacts did not demonstrate collaboration with industry partners, school guidance counselors, or administrators, nor did they provide opportunities for career mentorship. The lower frequency of indicators in this sphere of influence is consistent with survey responses, as teachers report a lack of time to implement these types of collaborations.

Overall, the artifacts analyzed indicated a moderately low level of demonstrated teacher responsibility in implementing career exploration. Career guidance was the most prevalent indicator (60.00%), followed by the incorporation of experiential learning during the lesson or activity. Few teachers promoted careers beyond the local level, which is consistent with survey responses. Thematic analysis of reviewer comments revealed that submitted artifacts varied in duration, including single-day activities, 2-3-day projects, and ongoing semester-long portfolios. Stand-alone activities only evidenced an average of 3-5 indicators, while a semester-long assignment demonstrated all 23 indicators on the codebook.



Conclusions, Implications, and Recommendations
	
The purpose of this study was to examine the career exploration methods and strategies used by experienced Pennsylvania Agricultural Educators and their perceived responsibility for incorporating career awareness into their programs. Prior literature has identified that SBAE programs offer career awareness and exploration through the 3-circle model (Baker et al., 2012; Dailey et al., 2001; Estes, 2024; Retallick & Martin, 2008; Roberts & Ball, 2009). No studies have quantified the frequency with which career exploration strategies are incorporated into classroom instruction, described teachers' perceived responsibility for providing career awareness in SBAE, or analyzed the content of curriculum artifacts designated as career exploration. This study analyzed responses from sixty-five (65) Pennsylvania Agricultural Educators who had at least 5 years of teaching experience at the time of the survey.

Objective 1 aimed to describe how experienced Agricultural Educators are currently incorporating career exploration and career awareness strategies into their classrooms. Although Pennsylvania Agricultural Educators engage students in moderate to substantial levels of career-related instruction, the data suggest that teachers rely primarily on more frequent classroom-based discussions and career-based projects, and that they facilitate field-based experiences less frequently. While guest speakers and industry visits were identified as top resources, their infrequent use suggests a disconnect between educators who value the insights of business and industry partners but cannot routinely visit industry locations with students during instructional time. This mirrors trends in the literature, which show that logistical barriers, including transportation, time constraints, and coordination demands, reduce the feasibility of field-based experiences during a traditional school day (Hainline et al., 2019; Lawver et al., 2016). The results also clearly delineate the supports and resources that teachers use to implement career awareness strategies in their SBAE programs. Teachers rely heavily on community partners, personal networks, and established agricultural curriculum resources, while drawing minimally on guidance counselors or career resource centers within their schools. This trend reinforces the literature suggesting that SBAE teachers often shoulder the majority of career awareness responsibilities due to their specialized knowledge and strong student relationships that develop over multiple years (McKim et al., 2017; Woodard & Herren, 1995). 

Based on these findings, several recommendations can be considered to incorporate more high-impact career awareness experiences into SBAE. To begin, more intentional collaboration with guidance counselors and career resource centers could expand opportunities for students in SBAE programs. Career resource centers often facilitate school-to-work programs that include visits to local employers or career fairs hosted by local agencies or consortia. If another staff member coordinates and supervises these high-impact experiences, interested students can participate while the Agricultural Educator remains in the classroom. Since Agricultural Educators identified guest speakers as the most frequently used resource in their programs, business and industry partners should increase their availability for classroom visits. With available technology, industry representatives can easily join a classroom for an interactive presentation to discuss their job responsibilities and emerging careers in their field. Additional efforts should be directed toward developing local virtual field trips, coupled with live hosts or ready-to-use career exploration kits featuring relevant businesses and community employers. Future research efforts should evaluate how the inclusion of guest speakers and industry visits influences a student’s long-term career decision-making to justify the inclusion of these high-impact career awareness opportunities at the district-level.

Objective 2 sought to investigate Pennsylvania Agricultural Educators’ perception of their responsibility to incorporate agricultural career awareness into their SBAE programs and how they remain informed about emerging careers in agriculture. Findings revealed that teachers perceive themselves as having a moderately strong responsibility for several core aspects of career exploration instruction, particularly introducing students to agricultural career options (μ = 3.98) and supporting student participation in SAEs and work-based learning (μ = 3.72). These perceptions align with the traditional expectations of SBAE programs, which emphasize hands-on experiences, skill development, and exposure to career pathways as central components of SBAE (Haddad & Marx, 2018; Shoulders, 2018; Talbert et al., 2022). However, lower responsibility scores for guiding students in career decision-making (μ = 2.95) and encouraging postsecondary transitions (μ = 3.12) indicate potential ambiguity about which individuals at the secondary level (teachers or career resource personnel) bear primary responsibility for higher-level career awareness and subsequent decision-making. Lower responsibility scores in these constructs provide an opportunity to collaborate with existing school personnel and district-level resources to support students in evaluating career options and making informed career choices (Drape et al., 2016; Limberg et al., 2021).

Teachers identified personal and professional networks as the methods by which they stayed informed about emerging agricultural careers. Local business and industry partnerships (23.08%) and professional development workshops or conferences (23.08%) were identified as the most frequently used sources to keep abreast of changes in the agricultural industry. However, university- and school-based resources, including Extension services (4.62%) and school counselors and CTE directors (1.54%), were used at the lowest rates, consistent with the findings from Objective 1. This trend demonstrates the need for individual school districts to nurture partnerships with local business and industry leaders to stay attuned to evolving trends while also supporting their Agricultural Educators in attending professional development programs specific to this career pathway. Time-investment data further illuminates the workload associated with teachers’ career-exploration responsibilities. Teachers reported devoting the most weekly hours to classroom-based career instruction (μ = 5.72) and to supporting individual students through SAE visits and experiential learning (μ = 5.28). In contrast, fewer hours were dedicated to building community partnerships (μ = 3.86) or coordinating experiential learning opportunities (μ = 3.42). Regression analyses provided additional insight into the predictors of teachers' perceived responsibility for career exploration. After conducting forward selection, the Classroom construct (time spent sharing career or industry-specific resources in the classroom) emerged as the sole statistically significant predictor of a teacher’s perceived level of responsibility to incorporate career awareness into their SBAE program. 

Based on the findings from Objective 2, several recommendations emerge to support Agricultural Educators in balancing their perceived need to introduce students to agricultural career options while remaining informed about emerging careers. Agricultural Educators cite business and industry partners as the most valuable resource for staying informed about emerging careers, yet they do not allocate most of their weekly planning time to connecting with these individuals. Since Agricultural Educators rely on their state and national professional organizations as another valued source of career awareness resources, these organizations can serve as a bridge connecting business and industry to Agricultural Educators. Specific recommendations include hosting virtual professional development opportunities featuring emerging careers in agriculture, inviting business and industry representatives to existing conferences to present workshops or participate in a vendor expo, and coordinating “Educator in the Workplace” professional development experiences for educators to tour innovative facilities at appropriate times during the school year. Future research could examine existing school-level resources regarding career awareness and the frequency that career resource centers and guidance counselors collaborate with teachers, specifically those in CTE areas, to provide further recommendations on best practices for collaboration.

Objective 3 aimed to determine how Pennsylvania Agricultural Educators incorporate career exploration into their SBAE coursework by conducting content analysis on examples of lessons and curriculum artifacts. The analysis revealed meaningful trends across ecological system levels and highlighted strengths and gaps in how teachers operationalize career exploration within their instructional materials. The highest proportion of indicators was observed at the Macrosystem level (59.5%), where teachers frequently embedded connections to the local labor market while ensuring assignments are designed for students with varying levels of exposure to agriculture. These findings suggest that Agricultural Educators are actively seeking to incorporate connections to local job openings and consciously designing assignments that account for changing student demographics, including those no longer directly connected to production agriculture (Rubenstein et al., 2023). 

Indicators at the Exosystem level were comparatively low (28.5%), indicating a notable gap between teachers’ perceived responsibilities and those reflected in their curriculum materials. Artifacts rarely demonstrated collaboration with school guidance counselors, administrators, or industry partners, despite teachers identifying business and industry relationships as influential in survey responses. This disconnect suggests that, while teachers conceptually value these partnerships, constraints such as limited planning time, additional teaching responsibilities, and a lack of administrative support may inhibit their ability to embed such collaborations in instructional artifacts. Collectively, these findings indicate that while teachers integrate meaningful elements of career exploration, their instructional materials reflect the ongoing challenge of balancing aspirational goals and the practical constraints of available planning time.

Based on these findings, several key recommendations emerge to strengthen career awareness activities and experiences implemented in classroom settings. Educators may benefit from support in designing long-term, scaffolded experiences that enable deeper integration of mentorship, industry collaboration, and long-term career planning into their curriculum materials. Additionally, creating a shared lesson repository of exemplar lessons that incorporate career mentorship, collaboration with guidance counselors or administrators, and the use of industry resources may help teachers. Future research should examine how the varying duration of career awareness activities (i.e. multiple stand-alone activities versus a semester-long project) impacts long-term student outcomes in relation to career decision-making abilities. Additional studies could also investigate changes in teachers' curriculum development abilities and career-exploration delivery methods following participation in career immersion experiences hosted by local business and industry partners.
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