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Introduction and Theoretical Framework
	The National Council for Agricultural Education (NCAE) created the agriculture, food, and natural resource pathways to represent the content that agricultural educators teach nationally, which includes areas such as plant systems, animal systems, natural resources, environmental science, agricultural mechanics, etc. (NCAE, 2015). Agricultural educators are often prepared to teach within all pathways (Rankin et al., 2025), but often claim they are unconfident teaching in some areas (Norris et al., 2023). Wood et al. (2024) found that professional development in specific content areas was among the top professional development needs of educators. With 30–50% of agricultural educators leaving the profession in their first five years (Ingersoll et al., 2014), alleviating instructional stresses could help remedy this attrition issue.

Yopp et al. (2020) determined that animal science is one of the top professional development needs of agricultural educators, including areas such as livestock evaluation, reproduction, genetics, and nutrition. This lack of confidence in teaching animal science can be exacerbated by other factors, such as a lack of animal science courses in the teacher preparation program (Sampson, 2024) and alternative certification (Bowling & Ball, 2018) if the individual has limited content experience. While many educators may struggle with their animal science content knowledge, others may also struggle with their animal science pedagogical content knowledge, which refers to their ability to break down information and present it in a way that is digestible for an audience (Wood et al., 2024). Rice and Kitchel (2015) reported that many preservice agricultural educators were unsatisfied with the pedagogical content knowledge they received from their teacher preparation coursework, further compounding instructional issues in animal science. Conversely, Breeding et al. (2018) found that high-achieving early-career educators felt confident in their ability to teach animal science. 

Wells et al. (2023) noted that educators need knowledge and skills in areas such as animal nutrition, genetics, reproduction, marketing, food safety, etc., to teach animal science successfully. These STEM-heavy topics can be difficult for agricultural educators and students to grasp (Chumbley et al., 2015). While STEM is an integral part of agricultural education (Swafford, 2018), it can be difficult for some educators. Norris et al. (2024) found that educational administrators value the integration of STEM into SBAE, and some believe it is critical for agricultural education to remain relevant in the 21st century. Well et al. (2023) recommended comprehensive professional development for agricultural educators on animal science as a remedy to some educators’ lack of confidence in teaching animal science. McKim and Velez (2016) examined the merits of the self-efficacy theory in agricultural education, drawing on Bandura's work (1977, 1986, 1997). This theory posits that self-efficacy is derived from four sources: (1) mastery experiences, (2) vicarious experiences, (3) social persuasion, and (4) physiological and emotional states. McKim and Velez (2016) noted that “[t]he research conducted in agricultural education on the relationship between self-efficacy and career persistence has provided strong evidence of a positive relationship between these two variables” (p. 85). If practical and pertinent professional development in animal science can be provided to agricultural educators, it could offer critical experiences that increase the participants' self-efficacy in teaching animal science and help develop their career persistence.
Purpose and Objectives
The purpose of this study was to describe the participants’ experiences in teaching animal science. The following research objective guided this study:
1.) Describe the participants' experiences teaching animal science. 

Methodology
	We employed a qualitative, phenomenological case study design to examine the lived experiences of novice agricultural educators who teach animal science in New Mexico (Merriam & Tisdell, 2015). We selected this method due to the niche nature of the population and the subject matter (Merriam & Tisdell, 2015). The population for this study consisted of nine agricultural educators from New Mexico with less than five years of experience teaching agricultural education who participated in a year-long animal science professional development cohort. Using a naturalistic approach (Lincoln & Guba, 1985), we conducted nine semi-structured interviews, utilizing ten researcher-developed questions and follow-up questions to clarify points as needed. We felt that saturation was achieved after the ninth interview, given the thick and rich descriptions provided by the participants (Bryman, 2016). The United States Department of Agriculture (USDA) National Institute for Food and Agriculture (NIFA) funded the professional development experience for the agricultural educators. We selected the participants through a competitive application process, with selection criteria partially based on the applicants’ lack of experience teaching animal science, which highlighted a need for professional development. The participants also taught in low-income schools with high minority populations (see Table 1), which have proven to create unique challenges when teaching agriculture (Djonko-Moore, 2015; Jayaratne et al., 2019; Simon & Johnson, 2015; Velez et al., 2018). Additionally, all participants were assigned a pseudonym to maintain confidentiality (Allen & Wiles, 2016).

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). 
The participants’ characteristics were as follows: f = 5 white, f = 4 Hispanics, f = 4 males, f = 5 females, f = 7 teach in a rural school, and f = 6 are alternatively certified (see Table 2).   

Table 2

Demographics of Focus Group Participants 
	Identifier
	Years of Teaching Experience
	Ethnicity
	Gender
	Agriculture
Teacher Certification
	School Description

	Jon (M1)
	1
	Hispanic
	Male
	Alternative
	Rural

	Ron (M2)
	3
	White
	Male
	Traditional
	Rural

	Mike (M3)
	2
	White
	Male
	Traditional
	Rural

	Isaiah (M4)
	3
	Hispanic
	Male
	Traditional
	Suburban

	 Jane (F1)
	1
	White
	Female
	Alternative
	Rural

	Allie (F2)
	3
	Hispanic
	Female
	Alternative
	Rural

	 Tina (F3)
	3
	White
	Female
	Alternative
	Rural

	Sidney (F4)
	3
	White
	Female
	Alternative
	Urban

	 Maddy (F5)
	3
	Hispanic
	Female
	Alternative
	Rural



	To ensure the trustworthiness and confirmability of the data, we used triangulation between interview transcripts, field notes, and a reflexive journal (Nowell et al., 2017). We recorded the interviews using Zoom and then transcribed the data using Microsoft Word. We also employed member checking to bolster the trustworthiness of the data (Birt et al., 2016). We coded the data using an inductive coding process in NVivo. Using the constant comparative method (Glaser, 1965), we used open and axial coding to identify themes and subthemes in the data. We then used exemplary statements to strengthen the confirmability of the data (Bryman, 2016).

	The small population limits the generalizability of the study’s results to only the participating agricultural educators. Furthermore, the data is self-reported, which could skew the results if the participants’ perceptions deviate from reality.

Results
	This study produced three themes, including 1) the benefits of teaching animal science, 2) the successes of teaching animal science, and 3) the challenges of teaching animal science. 

Benefits of Teaching Animal Science

	The participants in this study noted that instruction in animal science benefited their students through increasing their agricultural literacy (e.g., M2, M4, F1, F2, F3, F5). Maddy (F5) stated, “There's a lot of skewed information out there about meat producers and meat production that scares the general population who don't necessarily have a good understanding of animal agriculture”. Allie (F2) stated, “I think animal science is one of the more important things for students to know. Not only does it incorporate how to take care of animals, but they also have an understanding of where some of their animal products come from.” This sentiment of the importance of agricultural literacy was expressed by several participants (e.g., M2, M4, F1, F2, F3, F5). When describing the importance of agricultural literacy, Jane (F1) said “They need to understand where their food comes from… when you go to the store and you buy your meat, you want to know where it's coming from.” Maddy (F5) noted the importance of understanding how food is produced and its relevancy to family dietary choices she also highlighted the importance of agricultural literacy when she said “[students] will go grocery shopping with their parent and come back the next week and say I helped my mom pick out really great pork chops the other day because I knew where it came from on the pig”.

Successes in Teaching Animal Science

	The participants in this study all had less than five years of experience teaching agricultural education and animal science, but many expressed strengths in teaching SBAE (e.g., M1, M2, M3, M4, F3, F5). Several participants noted their commitment to continuously improving their craft (e.g., M1, M2, M3, M4, F3, F5). Isaiah (M4) stated

My biggest challenge is that animal science is not my wheelhouse. I was never very interested in animal sciences. In high school, I never took an animal science class. I took only the prerequisite classes I needed when I was in college and it just wasn't something that truly interested me. And now I'm having to teach it… But again, I am of the mindset that if I don't push myself outside my comfort zone, I won't grow as an educator. So, I'm willing to learn. And the last few years that I've been teaching animal science classes, it's actually increased my knowledge about animals to where I feel more confident.

Tina (F3) stated, “As a teacher that's growing and learning as she goes, I'm trying to figure out how to get down on their level a little bit better.” Mike (M3) highlighted his excitement to engage in additional professional development to improve his knowledge and skills in animal science when he said, “I'm hoping sooner or later that I become CASE certified within animal science because I did get to see a little bit of that during my student teaching and that was really cool”. The participants also noted that the AGRI-TED was very beneficial to their instructional practice (e.g., M1, M2, M3, M4, F1, F2, F3, F4, F5). Ron (M2) stated, “You know, just like AGRI-TED, it was amazing. It made me feel a lot stronger in myself as an educator”. Additionally, Allie (F2) said “So definitely being in this program has helped a lot just to see what everyone else is doing and then getting to know a lot of people, other Ag teachers that are teaching the same stuff as me has been really helpful just because we can sit there and kind of brainstorm off of each other”.

Challenges in Teaching Animal Science

	Several participants expressed that they have experienced challenges teaching animal science (e.g., M1, M2, M3, M4, F1, F2, F3, F4, F5). The primary challenges expressed were issues with student engagement. Jane (F1) said, “the thing that I'm struggling with is, where do you start?”. Jon (M1) stated, “They don't put their full effort into it. I got to encourage them and tell them to keep going and going and going. And they just want to turn in very little work”. Several participants also noted challenges created by administrators or school processes (e.g., M1, F1, F2, F3, F4). Sidney (F4) said, “even the idea of a small group of chickens, or even just hatching chickens, my admin was like there's germs and everything else”. Tina (F3) said, “so, I love our guidance counselors, but they don't really respect prerequisites… I'm hoping that the prerequisite of intro to Ag before animal science will be better enforced”. Sidney (F4) expressed concern about the rigor of secondary instruction as a whole when she said

Even biology concepts that relate back to animal science. There seems to be a kind of growing gap between the minimum standards that kids are expected to master, and the practical level… Give the kids some real science and some real-world applications because they're screaming for it.

Jane (F1) noted that particular topics, such as animal reproduction, can be difficult to teach to a middle school audience. Jane (F1) stated, “teaching the reproductive parts was a little challenging because I have a class full of middle school boys”. On the same topic, Jon (M1) said, “When I teach reproduction, you get those little smart alecks in class that always want to bring up something”. While every participant expressed experiencing challenges, Jane (F1) noted that she felt uncomfortable reaching out for help, which could exacerbate feelings of stress.

Conclusions, Implications, and Recommendations
	The agricultural educators in this study reported experiencing both successes and challenges in teaching animal science and observed the benefits of their instruction on their students. Overall, the participants noticed how their instruction improved their students’ agricultural literacy skills. Hancock et al. (2024) determined that the mass populous of the U.S. does not understand the agricultural industry and that further research is needed. The participants in this study were also very complimentary of the AGRI-TED program and suggested that it enhanced their ability to teach animal science with confidence. Additionally, several participants noted that their ability to engage their students through hands-on instruction was increased as a result of the program. The participants also suggest that they have experienced difficulty teaching animal science. This finding aligned with Yopp et al. (2020), who determined that animal science was an area of instructional difficulty for educators. Furthermore, several participants noted that their knowledge of animal science was limited, which aligns with Wood et al. (2024), who found that professional development on specific content areas, such as animal science, would have a significant impact on teachers’ professional practice. Several participants suggested that science heavy topics (e.g., genetics, reproduction, nutrition, etc.) were difficult for them to teach and difficult for their students to grasp. Norris and Roberts-Hill (2024) found that many educators struggle to integrate STEM into their instruction, which aligns with this finding. This is particularly concerning considering that Norris et al. (2024) determined that administrators value STEM integration into SBAE. 

	While the AGRI-TED program was successful in increasing participants’ self-efficacy in animal science (Bandura, 1977, 1986, 1997), it only served nine agricultural educators from New Mexico. We recommend expanding this program to serve other states and a broader range of educators. Furthermore, we recommend expanding research to ensure that professional development is effective and improves the self-efficacy of the participants (Bandura, 1977, 1986, 1997).
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