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Introduction and Theoretical Framework

	School-based agricultural education (SBAE) has made an impact on secondary students' employability skill development (Ahrens et al., 2015; Hoover et al., 2007; Rosch et al., 2015), academic achievement (Chiasson & Burnett, 2001; Nolin & Parr, 2013; Theriot & Kotrlik, 2009), and graduation rates (McKim et al., 2018) for 100+ years (Herren, 1986). The three-component SBAE model utilizes formal agricultural instruction, a youth agricultural leadership organization (FFA), and supervised agricultural experiences (SAE) to facilitate its impact on students (Croom, 2008). The agricultural educator is often prepared to provide comprehensive instruction on topics such as animal science, plant science, forestry, agricultural mechanics, etc., but this technical agriculture coursework has declined over time in teacher preparation programs (Rankin et al., 2025). This decline in technical agriculture preparation can create difficulties for teachers (Norris et al., 2023). While the teacher preparation program is an important source of training, many early-career educators report that most of their knowledge of animal science comes from previous personal and professional experiences (Wood et al., 2024). Norris et al. (2023) suggested that agricultural educators have difficulty teaching animal science concepts. Furthermore, Wood et al. (2024) reported that professional development in specific content areas, such as animal science, would be highly valuable to educators. To be successful in teaching animal science, educators require a broad range of knowledge and skills in various areas, including nutrition, genetics, reproduction, health, and veterinary science (Wells et al., 2023). In addition to formal instruction in animal science, agricultural educators are often required to assist students with animal science SAEs (Norris et al., 2025). The SAE is an experiential Work-Based Learning (WBL) model that enables students to apply skills developed in class through a project (Baker et al., 2012). Norris et al. (2025) indicated that the average agricultural education program has 35 animal science SAE projects, which the agricultural educator oversees. Holmgren and Reid (2007) noted that life skills can be developed in students when working on livestock projects (Martin & Rusk, 2021). If educators are not confident in their animal science knowledge and skills, their students’ SBAE experience could be negatively impacted. To combat this issue, professional development in animal science is often recommended as a remedy (Estepp et al., 2014; Wells et al., 2023).

	Factors such as school culture, social support, and confidence in job duties can influence an educator's self-efficacy (Hasselquist et al., 2017; Langley et al., 2014). With 30–50% of educators leaving the profession within their first five years of teaching (Ingersoll et al., 2014), feelings of burnout can lead to premature teacher departure (Smith & Smalley, 2018; Solomonson et al., 2021; Sorensen et al., 2016). If teachers do not feel confident in a primary aspect of their job duties, such as teaching animal science, it could lead to reduced self-efficacy, ultimately leading to burnout. The human capital theory purports that as educators engage in inputs such as specialized training, education, and experience in a particular area, they become more confident in that area of their career (Becker, 1993). In the case of this study, if practical professional development in animal science can be provided to educators in need, it could increase their human capital in animal science (Becker, 1993).

Purpose and Objectives

The purpose of this study was to measure the perceived change in competence to teach animal science of agricultural educators participating in a year-long professional development cohort. The following research objectives guided this study:
1.) Assess the perceived change in competence to teach animal science of agricultural educators participating in a year-long professional development cohort.

Methods
Participants

We used a descriptive correlational research design to execute the objective of this quantitative study. The participants were nine agricultural educators in New Mexico with less than five years of experience teaching agricultural education who participated in a year-long animal science professional development cohort. This professional development experience was funded through a United States Department of Agriculture (USDA) National Institute for Food and Agriculture (NIFA) grant. We selected the participants through a competitive application process and chose them based on their lack of background and knowledge in animal science, which demonstrated a need for professional development. The participant's demographics were f = 4 male, f = 5 female, f = 6 taught in a rural school, f = 5 were white, f = 4 were Hispanic, and f = 9 had five years or less of experience teaching agricultural education. Additionally, all participants taught in schools with high minority populations and low-income students (See Table 1). 

Table 1

School Demographics of Participants

	Identifier 
	Free & Reduced 
Lunch %
	Minority 
Enrollment %
	Title One School

	School 1
	100%
	98.7%
	Yes

	School 2
	97.4%
	78.1%
	No

	School 3
	100%
	81.1%
	Yes

	School 4
	99.8%
	88.6%
	Yes

	School 5
	100%
	91.0%
	Yes

	School 6
	100%
	81.5%
	Yes

	School 7
	100%
	97.3%
	Yes

	School 8
	48.6%
	74.7%
	No

	School 9
	100%
	96.8%
	Yes


Note. Information Reported by the National Center for Educational Statistics (NCES, 2025). 
Instrumentation

	We developed the instrument in Qualtrics using 20 national animal science, agriculture, food, and natural resource (AFNR) standards produced by the National Council for Agricultural Education (NCAE, 2015; see Table 2). We asked the participants to rate their competence in teaching each standard using a five-point Likert scale, which ranged from 5 = Extremely Competent, 4 = Very Competent, 3 = Moderately Competent, 2 = Slightly Competent, to 1 = Not Competent at all. Additionally, the instrument collected demographic data, including race, biological sex, and school setting. A committee of two agricultural education faculty evaluated the content, construct, and face validity of the instrument and deemed it acceptable for the study. We measured the instruments’ reliability using Cronbach’s Alpha reliability coefficients. The reliability coefficients for the constructs ranged from .90 to .97. According to Ary et al. (2010), these values meet the threshold for a reliable analysis.

Table 2

AFNR Animal Science Standards Used in Instrument

	AFNR Animal Science Standards

	AS 01.01 Evaluate the development… of animal origin, domestication, and distribution…

	AS 01.02 Assess animal production based upon effectiveness and potential impacts.

	AS.01.03. Analyze laws and sustainable practices that impact animal agriculture…

	AS.02.01. Explain management techniques that ensure animal welfare.

	AS.02.02. Analyze procedures to ensure that animal products are safe for consumption.

	AS.03.01. Analyze the nutritional needs of animals.

	AS.03.02. Analyze feed rations and assess if they meet the nutritional needs of animals.

	AS.03.03. Utilize tools…to make animal nutrition decisions.

	AS.04.01. Evaluate animals for breeding readiness and soundness.

	AS.04.02. Apply scientific principles to select and care for breeding animals.

	AS.04.03. Apply scientific principles to animal breeding.

	AS.05.01. Design and evaluate animal housing, equipment, and handling facilities…

	AS.05.02. Comply with government regulations and safety standards for facilities…

	AS.06.01. Classify animals according to taxonomic classification systems and use…

	AS.06.02. Apply principles of comparative anatomy and physiology…

	AS.06.03. Select animals for specific purposes and maximum performance…

	AS.07.01. Design programs to prevent animal diseases, parasites, and other disorders…

	AS.07.02. Analyze biosecurity measures utilized to protect the welfare of animals…

	AS.08.01. Design management practices related to animal agriculture…

	AS.08.02. Evaluate the effects of environmental conditions on animals.


Note. Standards have been shortened from their original form. 

Data Collection

	The professional development cohort consisted of a three-day intensive training in November 2024, covering animal science topics such as livestock management, animal science SAE management, integrating hands-on activities into teaching animal science, and a livestock showing clinic. Additionally, there were monthly meetings on various animal science topics such as animal nutrition, reproduction, SAE record-keeping, and animal science lesson development. The cohort also attended a four-day artificial insemination training with in-depth instruction on animal reproduction and genetics in April 2025. We distributed the instrument to the agricultural educators four times throughout the professional development. The first and second distributions of the instrument were at the beginning and end of the training in November. The third distribution occurred at the midpoint of the program in February 2025, and the fourth distribution took place after the training in April. All nine participants completed the four iterations of the instrument, resulting in a 100% response rate. 
 
Data Analysis

	We analyzed the data using a repeated-measures analysis of variance (ANOVA) to evaluate changes in competence to teach animal science over time. To appropriately analyze Likert scale data with parametric statistics, five or more items should be combined to form construct scores (Johnson & Creech, 1983; Norman, 2010). In this study, data from the 20 animal science standards were combined to form a construct for all four measures of competence. We used the Shapiro-Wilk’s test to measure the data's normality on all four constructs, and all four variables were normally distributed and did not violate the assumption. To measure data sphericity, we used the Greenhouse-Geisser test due to its conservative estimation (Stevens, 2009). The test indicated that the assumption of sphericity was met.

Limitations

The limitations of this study include the fact that the data were self-reported. Self-reported data can be skewed if the participants’ perceptions deviate from reality. Additionally, the small population (N = 9) limits the generalizability of the results.

Results

	This research objective aimed to assess the change in competence to teach animal science throughout a year-long professional development cohort. The competence of the participating educators in teaching animal science was measured four times. The first time (M = 2.94, SD = .90) was at the beginning of the first training in November of 2024, and the second time (M = 3.22, SD = .78) was at the end of the November training. The third measure (M = 3.63, SD = .47) was taken at the midpoint of the program in February 2025, and the fourth measure (M = 4.12, SD = .45) was taken after the training in April 2025 (see Table 3). 

Table 3

Descriptive Statistics for Animal Science Competence over Four Observations

	Observation
	M
	SD

	1
	2.94
	.90

	2
	3.22
	.78

	3
	3.63
	.47

	4
	4.12
	.45


Note. n = 9
A repeated measures ANOVA was used to assess statistically significant changes in competence. The analysis suggested that the participants' competence increased significantly, [F(3,24) = 9.60, p < .001], throughout the program (see Table 4). Additionally, partial eta squared (Ƞp2 = .55) was used to measure effect size, and the observed power of the analysis was .99. These values indicate a large effect size and observed power (Cohen, 1988). 

Table 4

[bookmark: _Toc69912370][bookmark: _Toc69975032]Repeated Measures ANOVA Results for Change in Animal Science Competence

	F
	df
	Error df
	p
	Ƞp2
	Observed Power

	9.60
	3
	24
	<.001
	.55
	.99


Note. α = .05 and n = 9.

Conclusions, Implications, and Recommendations

	The results of this study indicated that the year-long professional development experience provided to the selected educators effectively increased their competence in teaching animal science. This professional development experience aligns with Wells et al.’s (2023) recommendation to provide practical animal science training to educators, thereby increasing their human capital in animal science (Becker, 1993). The human capital of agricultural educators is directly linked to their engagement in specialized training, education, and experience within animal science (Becker, 1993). This professional development experience targeted areas of animal science that educators may encounter through formal instruction, FFA, or SAE. Norris et al. (2025) indicated that the average agricultural education program nationally has 35 animal science SAE projects under the supervision of the agricultural educator. Hainline and Smalley (2023) identified the need for agricultural educators to receive professional development in implementing SAE. Furthermore, Norris et al. (2023) suggested that animal science is an area of difficulty for educators and that professional development is needed. This combination of professional development needs in animal science (Norris et al., 2023) and SAE implementation (Hainline & Smalley, 2023) suggests that educators may not effectively utilize animal science SAE projects as a teaching tool, thereby perpetuating the need for this professional development experience. The animal science SAE project has proven effective in developing leadership and employability skills in students (Holmgren & Reid, 2007; Martin & Rusk, 2021).

	While this professional development experience substantially enhanced the participating educators' competence in teaching animal science, we were only able to provide it to nine educators in New Mexico. We recommend expanding the program to reach a larger audience of educators. Expanding the program to other states and expanding the number of participants could ensure that participating educators feel confident in teaching animal science. We also recommend conducting additional studies to measure the effectiveness of the animal science professional development program if it were expanded. Additionally, research on the characteristics of effective professional development could be beneficial to ensuring the program remains impactful with a larger group. A qualitative analysis evaluating the perceptions and experiences of agricultural educators could also provide nuanced insights into educators’ animal science professional development needs that quantitative methods cannot capture.
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