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Technical Professional Development Needs of Agricultural Education Teachers in the 

Southeastern United States by Career Pathway 

 

Abstract 

 

Determining the professional development needs of teachers framed through the national career 

pathways of agricultural education has become imperative for modern classrooms. Participants 

in this study were from six Southeastern U.S. states. Most were female educators, with the 

largest group having teaching experience between 11-20 years. Participants indicated their 

professional development needs regarding technical content in the seven agricultural education 

career pathways. Based on the findings, the researchers concluded that participants needed 

professional development in plant science, followed closely by animal systems. The least 

beneficial area for professional development was power, structural and technical systems, and 

food products and processing systems. No differences existed between male and female teachers 

regarding their technical professional development needs except within the power, structural, 

and technical pathway. Teachers with less than 10 years of teaching experience reported a 

greater need for professional development in animal science than their more experienced 

counterparts. Finally, participants in rural school systems were more likely to desire 

professional development on natural resources.  

 

Introduction and Review of Literature  

Teachers with a high level of content knowledge are better equipped to help their students 

succeed academically and can be more effective as educators (National Research Council, 2010). 

The content knowledge held by teachers has been shown to have a statically significant effect on 

student learning. When content knowledge is of sufficient depth and quality, the impact on 

student learning has also been positive (Ambrose et al., 2010). As teachers employ high-quality 

pedagogical strategies, their content knowledge helps students improve knowledge retention and 

learning transfer (National Research Council, 2010). In agricultural education, teachers need 

content knowledge of sufficient depth and breadth to meet the current and future demands of the 

agricultural industry (Solomonson & Roberts, 2022). 

Facilitating Understanding 

Teachers with quality content knowledge can help students understand the material more deeply 

and meaningfully. They can explain concepts clearly, provide relevant examples, and confidently 

answer questions (Driel, 2021; Gess-Newsome et al., 2019). On this point, Harris and Hofer 

(2011) found that teachers with more content knowledge were more strategic in selecting 

learning tasks, created more student-oriented learning activities, and were more deliberate in 

planning lessons. Pursuing this further, Marzano (2017) proposed that teachers with a high level 

of content knowledge were more capable of helping students detect errors in their reasoning and 

successfully solve problems in the real world. Teachers often use content knowledge to guide 

students to examine how new technical content differs from their existing assumptions. This 

strategy deepens their understanding of key concepts (Dean & Marzano, 2012; Walshaw, 2012). 

Ambrose (2010) suggested that content knowledge and intellectual proficiency were key drivers 
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in a teacher’s ability to successfully use technical content to facilitate students’ learning in the 

classroom.   

Adaptability 

Adaptability refers to the ability of teachers to modify their teaching strategies to meet the needs 

of their students. Teachers with content knowledge can be more adaptable in their teaching. They 

can adjust their teaching strategies and methods to suit the needs of their students and make 

adjustments when necessary (Bolkan & Goodboy, 2009). Edgar (2012) postulated that the more 

content knowledge a teacher possesses, the more likely the teacher would employ varying means 

to teach the content. 

Building Credibility 

Building credibility as a teacher has become essential to creating a positive and effective learning 

environment. Teachers with content knowledge are more credible to their students, parents, and 

colleagues. The rich source of content knowledge that teachers can draw upon in the classroom 

has become the source of most of this credibility (Forde & McMahon, 2019). They can speak 

with authority on their subject matter and inspire confidence in their teaching (Bolkan & 

Goodboy, 2009; Finn et al., 2009).  

Effective planning 

Teachers with content knowledge can also create more effective lesson plans and assessments 

and deploy more effective teaching strategies (Orlich et al., 2012; Senthamarai, 2018). For 

example, they can design activities and assessments that accurately measure student learning and 

identify the essential concepts students need to learn (Hume et al., 2019). Previous research has 

suggested that teacher preparation programs must focus more on understanding how teachers 

acquire technical content knowledge and support their ability to communicate such to their 

students (Darling-Hammond et al., 2017; Levine, 2008). For this study, technical knowledge 

referred to the lesson elements designed to provide students with instruction, practice, and 

review of information regarding the agricultural sciences.  

 

Agricultural Education Teacher Professional Development Systems 

Agricultural education teachers who were traditionally certified often receive technical content 

training during their initial teacher preparation phase. Formal teacher preparation traditionally 

begins during college coursework (Croom, 2009). During this period, the preservice teachers are 

inducted into teaching through training and development (Talbert et al., 2022). However, 

concerns arise about the ability of novice teachers to deliver content-rich lessons (Roberts et al., 

2020a, 2020b). Induction follows the competency-building stage, where technical content skill 

development continues. This phase is where most professional and skill development occurs 

(Croom, 2009; Fessler & Christensen, 1992).  

 

Professional development usually involves teachers attending professional development sessions 

based on their perceived technical content deficiencies (Smalley et al., 2019) because teachers 
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sense their need to address technical content deficiencies through continuous professional 

development (Easterly & Myers, 2019). Despite this desire to develop technical skills, previous 

research has found a significant gap in agricultural mechanics skill development and other 

technical agriculture concepts (Easterly & Myers, 2019; Yopp et al., 2020). 

 

Conceptual Framework 

 

Darling-Hammond et al. (2017) proposed that teacher professional development proceeds 

through seven elements (see Table 1). Effective professional development employs strategies 

that deepen a teacher’s technical content knowledge. However, this is not enough. Teachers also 

need sustained professional development activities of sufficient duration that demonstrate how to 

teach technical content. Darling-Hammond et al. (2017) further proposed that teachers were best 

served by professional development provided in a social environment, with teachers 

collaborating and exploring effective instructional models under expert coaches’ guidance. 

Teachers needed to reflect on their performance to internalize new content knowledge and the 

strategies for teaching it (Darling-Hammond et al., 2017). This model for professional 

development begins with developing technical content knowledge (Darling-Hammond et al., 

2017). The research team focused on this element of the model because we contended that 

professional development was grounded in content skill development applied through effective 

teaching strategies. 

 

Table 1 

 

Elements of Effective Professional Development adapted from Darling-Hammond et al. (2017) 

Elements Description 

Content Focus Effective professional development focuses on the content 

that teachers teach. 

Active Learning Professional development must address both the what and 

the how of teaching. 

Collaboration Professional development should provide opportunities for 

teachers to work together. 

Use of Models and   Modeling Professional development should provide examples or 

models of effective instruction. 

Coaching and Expert Support Professional development should provide for coaching 

teachers in the acquisition of new skills. 

Feedback and Reflection Professional development should promote, encourage, and 

provide teachers with feedback on their performance. 

 

Sustained Duration Professional development should be of the duration 

necessary to allow for the six elements listed here. 

 

 

The connection between professional development in the content taught is that both are needed 

to support effective teaching practices. Teachers who have a strong understanding of the content 

they are teaching and who have the skills and knowledge needed to teach that content effectively 

will be better equipped to meet the needs of their students and support their learning (Ambrose et 
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al., 2010; Darling-Hammond et al., 2017). Additionally, ongoing professional development and 

content training can help teachers stay up-to-date with the latest research-based practices, 

teaching strategies, and techniques, which can further improve their teaching practices over time 

(Darling-Hammond et al., 2002). 

 

The agricultural education curriculum covers a range of grade levels and a wide range of 

technical content. It provides students with knowledge as the content transitions from more basic 

to advanced skill development through pathway progression. As a result, secondary agricultural 

education teachers must provide essential knowledge and experiences through advanced 

instruction in animal science, agricultural engineering, plant and soil science, forestry, natural 

resources, food processing, and agricultural business management (Talbert et al., 2022). 

Therefore, secondary students must have the skills to navigate complex problems regarding 

agriculture, food, and natural resources using good reasoning skills (Figland et al., 2020). Table 

2 illustrates the seven areas of agricultural sciences as identified by Advance CTE (2018) and 

describes the primary learning attribute guiding the learning activities. 

 

Table 2 

 

Agriculture, Food & Natural Resources Career Pathways adapted from Advance CTE (2021) 

Pathway Description 

Agribusiness Systems The financing and development of activities that 

produce agricultural commodities and prepare 

them for human consumption.  

Animal Systems The study of the processes involved in 

domesticated farm animals' growth, reproduction, 

nutrition, and health. 

Environmental Service Systems The systems that monitor, mitigate, and contain 

waste and pollution. 

Food Products & Processing Systems The development of new food sources and methods 

for safely producing, packaging, and preserving 

foods.  

Natural Resources Systems Managing forests, wildlife, and other natural 

resources for recreation, conservation, and 

preservation.  

Plant Systems The study of plants and their growth, including 

plant reproduction, nutrition, crop protection, and 

agronomic value. 

Power, Structural & Technical 

Systems 

These systems involve theoretical and practical 

applications of physics in the context of hydraulics, 

pneumatics, electronic controls, power, and 

structural design and construction. 

 

 

Purpose and Objectives 

 

This study aimed to investigate the professional development needs of teachers in the Southeast 
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United States regarding the national career pathways for secondary agricultural education. After 

describing the demographics of teachers who participated in the study, the objectives were to:  

 

1. Determine the professional development needs of teachers in the Southeastern region of 

the United States in each of the seven career pathways described by Advance CTE, and 

2. Compare the professional development needs of teachers by gender, years of teaching 

experience, and community setting. 

 

Methods 

 

This descriptive study sought to determine teacher perceptions regarding professional 

development needs as framed by the seven career pathways in the agricultural education 

curriculum. We distributed an instrument Yopp et al. (2020) developed to the target population 

of agricultural science teachers in six Southeastern states. We used each state’s directory of 

agricultural science teachers provided by state agricultural education authorities to define the 

target population. 

 

We developed the questionnaire to address each research objective, including demographic 

questions. We included 54 Likert-scale items based on seven career pathways developed by 

Advance CTE (2018): Power and Technical Systems (16 items), Plant Systems (8 items), Natural 

Resources (4 items), Food Products and Processing (7 items), Environmental Service Systems (5 

items), Animal Systems (7 items), and Agribusiness Systems (7 items). We asked participants to 

rate each item based on its perceived benefit level using this scale: 1 = not beneficial to 5 = 

essential. We entered data into SPSS® version 24.0 to calculate means and standard deviations. 

We conducted further analysis through t-tests to determine the significance between variables of 

interest. 

 

A panel of agricultural teachers with expert knowledge of Advance CTE career pathways 

examined the questionnaire for content and face validity. Using methods proposed by Creswell 

and Creswell (2017), we pilot-tested the questionnaire with a sample of 14 pre-service 

agricultural education teachers using the test re-test method. These test measures yielded 

Cronbach’s alpha coefficients ranging from .83 to .91 (.70 or higher acceptable range). Our post-

hoc reliability analysis of the instrument yielded an overall valid measure (α = .86). 

 

Guided by Dillman et al. (2014) tailored design method, researchers administered the instrument 

to prospective participants via email using each state's unique agricultural education teacher 

listserv. The research team sent an initial invitation to participate in the study. We followed this 

with a second message to engage participants through an opt-in email directing them to a 

Qualtrics hyperlink specific to their respective instrument by state. Lastly, the researchers sent 

two follow-up reminder emails to non-respondents over four weeks. Previous instrument 

implementation (Yopp et al., 2020) yielded Cronbach’s alpha coefficients ranging from .83 to 

.91 (Creswell & Clark, 2017). Post-hoc analysis of the instrument based on the population of 

interest revealed an overall α = .81. 

 

Due to the nature of school-based agricultural education (SBAE) and participants’ ability to 

respond in a timely manner, early and late responders were evaluated to determine whether 
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response differences occurred (Lindner et al., 2001). Analysis revealed no differences (p = .45) 

in the population of interest. The final response rate gained was 52.24 %. We anticipated this 

because decreased response rates to web-based instruments have been reported, especially in 

recent decades, with the influx of messaging in professional environments. Baruch (1999) noted 

that rates have declined from approximately 65% to 48% when using electronic survey methods. 

On this issue, Fraze et al. (2003) found that SBAE teachers responded less frequently to 

electronic surveys, possibly due to overloaded work schedules.  

 

Findings 

 

Female participants outnumbered male participants in this study, and most participants were still 

in their first 10 years of teaching. Most participants received formal training to become teachers 

through a traditional undergraduate program in agricultural education. Many teachers (n = 107) 

earned their teacher certification through an alternative certification program. The majority of 

teachers in this study taught in rural schools. Urban agricultural educators made up the smallest 

percentage of participants in this study. Table 3 provides a detailed representation of the socio-

demographic characteristics of participants. 

 

Table 3 

Socio-demographic Characteristics of Participants 

Characteristics n % 

Gender   

 Female 334 57.4 

 Male 248 42.6 

   

Teaching Experience   

    Less than ten years 343 59 

    Ten years or greater 238 41 

   

Teacher Preparation Method of Participants   

    Formal undergraduate Program 297 54.4 

    Graduate Program 67 12.3 

    Combination Undergraduate/Graduate Program 77 14.1 

    Alternative Certification 105 19.2 

   

Location of School by Community Type   

    Rural 376 64.6 

    Suburban 133 22.9 

    Urban 73 12.5 

 

 

Objective One: Professional Development Needs in the Seven Career Pathways 
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Based on data gathered from SBAE teachers and guided by the career pathway to frame the 

professional development needs, we found that the essential area was that of Plant Systems (M = 

4.17, S.D. = .78) and closely followed by Animal Systems (M = 4.14, S.D. = .98). The career 

pathway with the least beneficial area for professional development was Power, Structural & 

Technical Systems (M = 3.26, S.D. = 1.02) with Food Products & Processing Systems (M = 3.46, 

S.D. = 1.02) having a similar response by respondents. The two lowest career pathways also 

displayed the most variation of answers, as identified by participants. Table 4 shows the 

professional development needs of agriculture teachers based on career pathways in agricultural 

education. 

 

Table 4 

 

Professional Development Needs of Agriculture Education Teachers Based on Career Pathways 

Pathway n M1 S.D. 

Plant Systems 424 4.17 .78 

Animal Systems 415 4.14 .98 

Natural Resources Systems 419 3.89 .80 

Agribusiness Systems 410 3.75 .95 

Food Products & Processing Systems 418 3.46 1.02 

Environmental Service Systems 416 3.38 .97 

Power, Structural & Technical Systems 424 3.26 1.02 

Note. 1 indicates a scale used from 1 = Not beneficial to 5 = Essential with 3 = No opinion 

  

Objective Two: Professional Development Needs of Teachers by Gender, Years of Teaching 

Experience, and Community Setting. 

 

The research team collected data on the professional development needs of participants aligned 

with career pathways and disaggregated based on gender. Two pathway areas had statistically 

significant differences based on gender. We found significant differences between genders 

within the Power Technology (p = .000) and Natural Resources (p = .005) pathways. The 

remaining pathways did not reveal significant differences based on gender. Table 5 displays the 

needs for professional development in career pathways by gender. 
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Table 5 

 

Needs for Professional Development in Career Pathways based on Gender 

Gender and Pathway n M1 S.D. df t p 

Agriculture Business       

Male 197 3.69 0.95 
407 1.13 0.26 

Female 212 3.79 0.93 

       

Animal Systems       

Male 200 4.08 0.90 
412 1.04 0.30 

Female 214 4.18 1.05 

       

Environmental Systems       

Male 202 3.61 .91 
414 3.94 0.64 

Female 214 3.23 1.04 

       

Food Processing        

Male 202 3.49 0.98 
415 0.61 0.54 

Female 215 3.43 1.04 

       

Natural Resources       

Male 203 4.00 0.83 
416 2.80 .005* 

Female 215 3.77 0.99 

       

Plant Systems       

Male 205 4.13 0.83 
420 1.122 0.26 

Female 217 4.21 0.76 

       

Power Tech Systems       

Male  204 3.63 0.92 
420 8.05 .000* 

Female 218 2.88 0.98 

Note. 1 indicates a scale used from 1 = Not beneficial to 5 = Essential with 3 = No opinion 

 

The research team gathered data on the professional development needs of participants aligned 

with career pathways and analyzed it based on years of experience. The Animal Systems 

pathway has significant differences based on experience (p = .005). Although the means reported 

were similar (4.14 and 4.13), the associated standard deviations were dissimilar (1.07 and 0.86), 

resulting in statistically significant differences between the groups regarding experience. The 

remaining pathways did not have substantial differences based on experience level. Table 6 

details participants’ professional development needs based on years of teaching experience. 
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Table 6 

 

Needs for Professional Development in Career Pathways Based on Experience 

Experience n M1 S.D. df t p 

Agriculture Business       

Less than 10 years 223 3.82 0.90 
407 1.71 0.28 

10 years or greater 186 3.66 0.98 

       

Animal Systems       

Less than 10 years 225 4.14 1.07 
412 0.03 .005* 

10 years or greater 189 4.13 0.86 

       

Environmental Systems       

Less than 10 years 221 3.46 1.06 
413 1.34 0.18 

10 years or greater 194 3.26 1.03 

       

Food Processing        

Less than 10 years 227 3.39 1.06 
415 1.85 0.12 

10 years or greater 191 3.56 0.95 

       

Natural Resources       

Less than ten10 years 227 3.86 0.80 
416 1.19 0.60 

10 years or greater 191 3.94 0.80 

       

Plant Systems       

Less thaten10 years 231 4.23 0.75 
421 1.60 0.38 

10 years or greater 192 4.11 0.81 

       

Power Tech Systems       

Less thaten10 years 230 3.16 1.04 
421 2.06 0.29 

10 years or greater 193 3.37 0.98 

Note. 1 indicates a scale used from 1 = Not beneficial to 5 = Essential with 3 = No opinion 

 

Participants reported their professional development needs regarding career pathways based on 

the impact of the community setting. The Natural Resources pathway (p =. 049) indicated 

significant differences based on the community setting. Table 7 displays the needs for 

professional development based on the community type. 
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Table 7 

 

Needs for Professional Development in Career Pathways Based on the Community Type 

Gender n M1 SD df t p 

Agriculture Business       

Rural 272 3.73 0.97 
328 .05 .77 

Urban 58 3.72 0.94 

       

Animal Systems       

Rural 276 4.08 1.03 
333 .54 .09 

Urban 59 4.16 0.80 

       

Environmental Systems       

Rural 278 3.41 0.99 
335 .25 .39 

Urban 59 3.44 1.07 

       

Food Processing        

Rural 278 3.42 1.03 
335 1.28 .60 

Urban 59 3.61 1.01 

       

Natural Resources       

Rural 279 3.93 .76 
336 1.38 .049* 

Urban 59 3.78 .94 

       

Plant Systems       

Rural 283 4.16 .86 
340 .13 .29 

Urban 59 4.18 .76 

       

Power Tech Systems       

Rural 282 3.34 .98 
339 1.61 .05 

Urban 59 3.11 1.14 

Note. 1 indicates a scale used from 1 = Not beneficial to 5 = Essential with 3 = No opinion 

 

Conclusions & Implications 

 

This study aimed to investigate the professional development needs of teachers in the national 

career pathways in agricultural education. The divisions of gender and years of experience do not 

represent a generalizable representation of each state regarding the professional development 

needs of agriculture teachers. Participants in this study were from six states in the Southeastern 

United States. Most respondents were female, with the largest group having teaching experience 

between 11-20 years. Respondents were experienced and prepared mainly for their teaching 

career through traditional means.  

 

Participants were asked to indicate their professional development needs regarding technical 

content in the seven career pathways. Based on the findings, we concluded that professional 

development was most needed in the specialized content area of plant science, followed closely 
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by animal systems. Meanwhile, we also conclude that the least beneficial areas for professional 

development were Power, Structural & Technical Systems, and Food Products & Processing 

Systems. Concerning Power, Structural & Technical Systems, the findings are inconsistent with 

the results of similar studies (Easterly & Myers, 2019; Smalley et al., 2019) that have reported a 

significant gap in teacher preparation in this area. However, we conclude from our findings that 

teachers do not perceive technical training in Power, Structural & Technical Systems to be a 

significant need. 

 

Further conclusions evoked through this research population were that no differences exist 

between male and female teachers regarding their technical in-service training needs, with two 

exceptions. More males than females found the need for training in natural resources and power 

and technical systems. Further, teachers with less than 10 years of teaching experience need 

more training in animal science than their more experienced counterparts. This is consistent with 

the teacher development model developed by Fessler and Christensen (1992). The only 

significant difference among respondents for this research objective was that rural teachers rated 

natural resources training higher than their urban counterparts. We found that teachers in rural 

schools were more likely to require training on natural resources. This could result from rural 

teachers' access to more natural resources and, therefore, more opportunities to teach this content 

area than a teacher in an urban setting.  

 

Recommendations for Future Research 

 

Based on the conclusions from this study, this study should be replicated in other regions of the 

United States to gain a clearer picture of the professional development needs of agricultural 

education teachers. Agriculture operations vary across the United States due to climate, arable 

land, geography, and access to infrastructure that supports markets and transportation. The 

teachers in one region may have different professional needs from those in another. This study 

should be replicated in the future to determine if teacher training needs have changed. The 

agriculture industry uses human ingenuity and innovation to power new and better methods for 

producing food, fiber, and natural resources. Consequently, agricultural educators must be well-

equipped to educate students using innovative technology.  

 

This study found differences between male and female teachers in power, structural and 

technical systems, and natural resources. Additional research in this area may help determine 

why these differences exist. Furthermore, we noted differences between new and experienced 

teachers concerning animal science. This begs the question as to whether Inservice training needs 

should be customized based upon the years of experience. Researchers should conduct follow-up 

studies to determine if this would benefit teachers. 
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