

AGRICULTURAL EDUCATION
Stories of Science Integration: A Narrative Inquiry of Teachers’ Experiences in School-Based Agricultural Education
Introduction/Literature Review
Since the publication of Understanding Agriculture: New Directions for Education (National Research Council, 1988), school-based agricultural education (SBAE) has been called to move beyond traditional production-focused instruction toward teaching that emphasizes inquiry, critical thinking, and science literacy (Parr et al., 2006; Wells et al., 2015; Young et al., 2009). This shift positioned SBAE teachers at the forefront of interdisciplinary learning, where agriculture serves as a context for exploring biological, environmental, and technological systems. Yet despite clear alignment between agriculture and the sciences, SBAE teachers often navigate uncertainty when incorporating scientific concepts into their instruction. Many report feeling underprepared to teach science content, lacking confidence and clarity about what authentic science integration should look like in practice (Baker et al., 2015; Thoron & Myers, 2010; Washburn & Myers, 2010).
While previous research has focused on instructional methods and curriculum alignment, less attention has been given to the professional identity of SBAE teachers who engage in science integration. SBAE teachers occupy a complex professional space that blends pedagogical, technical, and leadership responsibilities (Smalley & Rank, 2019). They teach, supervise Supervised Agricultural Experience (SAE) programs, and advise FFA chapters, all while balancing numerous school, district, and state expectations. How they see themselves within that intersection, including their beliefs, experiences, and values, shapes not only how they teach science but also how they define what it means to be an agricultural educator. In this context, professional identity is both personal and situational, evolving through experience, reflection, and social interaction (Beijaard et al., 2004; Buchanan, 2015).
Understanding SBAE teachers’ lived experiences with science integration is essential for strengthening both teacher preparation and ongoing professional development (Smalley & Rank, 2019; Shoulders & Myers, 2011). By examining how teachers construct meaning around their roles, tensions, and successes, researchers can uncover the underlying beliefs that shape classroom practice and inform curriculum decision-making (Beijaard et al., 2004; Clarke, 2009). Narrative inquiry offers a lens for examining these experiences as stories that reflect growth, negotiation, and transformation (Clandinin & Connelly, 2000; Craig, 2007). 
Theoretical Framework
This study was grounded in the Theory of Planned Behavior (TPB; Ajzen, 1991) to explain how attitudes, social influences, and perceived behavioral control shape an individual’s intentions and actions. In the context of SBAE, teachers’ decisions to integrate science are influenced by their beliefs about the value of science integration, the expectations of their professional and social environments, and their confidence in their ability to teach scientific content effectively. When teachers hold positive attitudes toward science integration, perceive that it aligns with professional norms, and believe they have the skills and resources to implement it, they are more likely to engage in practices that embed science within agricultural contexts. Conversely, uncertainty in any of these areas can act as a barrier, leading to limited implementation of science-based instruction even when teachers acknowledge its importance (Thoron & Myers, 2010; Washburn & Myers, 2010). Applying TPB to this study provided a lens to understand how SBAE teachers’ beliefs and perceptions influence their professional behaviors and instructional decisions, and allowed for a deeper exploration of the cognitive and contextual factors that guide teachers’ intentions and actions related to science integration.
Purpose/Questions
The purpose of this study was to explore how SBAE teachers construct and interpret their experiences with science integration, focusing on how their beliefs, attitudes, and professional identities shape their instructional decisions and practices. The guiding research questions were: 
1. What motivates SBAE teachers to integrate science into their classroom instruction?
2. In what ways do SBAE teachers’ backgrounds and preparation influence the development of their philosophies toward integrating science?
3. What distinct philosophies of science integration emerge among SBAE teachers, and how do these philosophies reflect both individual motivations and contextual influences?
Methods
This study was guided by narrative inquiry as a methodological framework (Clandinin & Connelly, 2000; Craig, 2007; Freeman, 2017). Narrative inquiry acknowledges that individuals make sense of their experiences through the stories they tell, retell, and sometimes relive, providing a means to understand how meaning is constructed over time and within specific social and contextual boundaries. This approach was particularly well-suited for exploring teachers’ experiences with science integration, as it allowed for an examination of how identity, practice, and belief intersect within their professional lives. Data were collected as part of a larger multi-case study exploring the integration of science in SBAE, using semi-structured interviews, classroom observations, and teacher-submitted lesson resources to illustrate how educators embedded science concepts within agricultural instruction. Interviews allowed participants to share their personal and professional journeys, while classroom observations provided insight into how those narratives were put into practice. Resources offered tangible examples of how teachers intentionally or unintentionally incorporated science.
Analysis followed a process of narrative construction and deconstruction (Merriam & Tisdell, 2016), attending to both emic and etic perspectives. This approach involved first understanding participants’ stories through their own words and meanings and then examining those narratives analytically to identify shared patterns, contextual influences, and underlying assumptions about science and teaching. The analytic process drew on narrative thematic analysis (Riessman, 2008), which enabled us to identify recurring storylines and connect them across cases without losing the individuality of each participant’s experience. Analysis began with in-case examination, where each participant’s narrative was analyzed independently to address the research questions and to capture the unique dimensions of their teaching practice, professional identity, and approach to science integration. We then conducted cross-case analysis to identify shared philosophical orientations, experiences, and instructional strategies among participants. Through this iterative process, five overarching themes emerged that represented collective dimensions of how teachers understood and enacted science integration. Narrative reconstruction was then used to refine these findings into five persona narratives that captured the essence of these themes. Each persona represented a composite yet authentic portrayal of the types of teachers who emerged through the data, allowing for a deeper understanding of their experiences, tensions, and growth as science-integrated educators. Findings were presented through narrative storytelling, using tense variation to acknowledge that even when referring to data collected in the past, the use of the historical present tense conveys that events occurred prior to the moment of narration (Schiffrin, 1981).
Trustworthiness was established through strategies consistent with qualitative research and narrative inquiry, including member checking to ensure authenticity of reconstructed narratives and ongoing reflexive journaling to document assumptions, decisions, and interpretations. Consistent with the views of previous research (Clifford, 1986; Connelly & Clandinin, 1990; Denzin, 2000), we acknowledge that narratives are partial and situated truths, co-constructed between the researcher and the participant, and inherently incomplete. By aligning analysis with the theoretical framework and honoring both the personal truths and complexities within each story, we sought to represent the lived realities of teachers while also embracing the interpretive nature of narrative inquiry.
Findings
Jackie (The “Make it Real” Teacher)
	Jackie grew up raising animals and thought she’d one day become a veterinarian. Her pre-vet program, which provided a strong background in biology and chemistry, soon became too demanding, and she switched majors to become an agricultural educator. When she began her student teaching placement, Jackie quickly realized that students did not connect with agriculture through raw science concepts, but they wanted to know why things worked. Jackie is now a mid-career teacher, sometimes forgetting if she has been teaching for 10 or 11 years at this point. She teaches in a large high school with a strong agriculture program, with two other teaching partners. The school she teaches at is nested in a once-strong farming community but has started to see expansive growth in its community, with more housing developments going up seemingly daily. The school has a mix of students from diverse backgrounds and career trajectories, with some aiming to attend college while others are eager to enter the workforce immediately. Her administrators encourage cross-curricular instruction but have never discussed their expectations for her regarding science integration, even though two of the courses she teaches can count as a fourth-year science class for graduation. 
Jackie generally holds positive beliefs about the need for science in agriculture but often feels bogged down by the pressure to teach science in formal ways. In her third year of teaching, she realized she enjoys framing science to explain everyday agricultural problems, such as why a soil test is important or how feed rations affect animal performance. Since making this switch, she has realized that her number one priority is developing strong agriculture lessons, and if the science follows along, that is just a bonus, making her science integration at risk of being shallow. She often highlights application without diving into the full process of experimentation and leans on the science teachers in the school to teach the material on a deeper level. Jackie represents teachers who value authenticity over abstraction, grounding science in hands-on agricultural contexts that students can see and touch. For teachers like Jackie, science integration works best when it helps explain why things happen in agriculture, rather than turning the classroom into a lab setting. 
Mara (The “Rigor Advocate” Teacher)
	Mara entered teaching with a strong agricultural background since her high school had a large production program. However, thinking of agriculture as a science never crossed her mind until she was in college, majoring in agricultural education. She started to see where the two subjects intertwined but felt very skeptical about her role in science instruction. She has taught in several different settings but now finds herself in her sixth year of teaching at a high school in a suburban town near a major university. She has been at this school for three years and has learned that teaching in a community with active parents and an advisory board meant that she didn’t get to choose whether to integrate science; instead, she realized she had to to maintain the legitimacy of her program. Her perceived control of science integration has grown stronger now that she has access to university partners, and she feels much more confident. She has adapted her pedagogy to incorporate more inquiry-based learning but realizes that sometimes her approaches are still very teacher-centered. 
	Luckily, her administration is very supportive of whatever she wants to do in the classroom as long as students are engaging in meaningful learning experiences. She would tell you, “I don’t want my students to think that my class is just an elective course that they don’t have to pass or anything like that. I want them to realize that this is a course that should be taken seriously, just like their other biology, chemistry, or physics classes.” For Mara, rigor is not about making content harder; it is about elevating the respect and recognition of agricultural education as a true science. Mara represents teachers who approach science integration to elevate the academic credibility of SBAE. For teachers like Mara, rigor means aligning agriculture with core sciences and, through intentional structure and inquiry, ensuring that students view agriculture just as seriously and scientifically as any biology or chemistry course. 
Erin (The “Connector” Teacher)
Erin grew up on a small family farm and has always viewed agriculture as a space where learning occurs through hands-on experience. As a high school student, she loved the community aspect of FFA but admits that science was not something she ever saw herself teaching. It was not until her agricultural education courses in college that she began to realize how much science was embedded in the content she already loved. This realization came from experiences that helped her see science as more than facts and formulas, but rather as a way of understanding how things work in real life. Now in her eighth year of teaching at a rural high school, Erin has become known for her ability to connect students’ lived experiences to scientific concepts in ways that feel approachable and relevant. She teaches a range of courses, including plant science, animal science, and agricultural mechanics, and regularly collaborates with the science department to design lessons that highlight cross-disciplinary connections. She often says that “agriculture is the perfect bridge,” and her teaching reflects that belief. For Erin, science integration is not about turning agriculture into a lab-based course but about helping students see that agriculture is science in action. Erin’s approach to integration is collaborative and relational. She frequently co-plans with science teachers and encourages her students to make connections between subjects, often having them bring ideas from their other classes into agricultural projects. She believes that by helping students connect the dots, she is enabling them to see the value of science as a tool for solving agricultural problems. While she sometimes feels that she could strengthen the explicit science content in her lessons, she views her role as a facilitator who helps students find meaning in how science supports agriculture. Erin represents teachers who view agriculture as a bridge that connects science to everyday experiences. She believes that integration is most effective when students can make meaningful connections across subjects and see how scientific thinking naturally supports agricultural problem-solving.
Henry (The “Skeptical Integrator” Teacher)
Henry first became interested in agricultural education during high school when a friend encouraged him to join the livestock judging team. He discovered that he loved learning through competition, hands-on practice, and teamwork. Science, however, was not something he ever imagined himself teaching. In fact, he admits that classes like biology and chemistry were the ones that made him doubt his academic ability. It was not until college that he began to recognize how scientific reasoning existed in everything he already loved about agriculture, from animal nutrition to soil fertility. Now in his fifth year of teaching, Henry leads a one-teacher agricultural education program in a rapidly growing suburban school. His students represent a mix of rural and suburban backgrounds, and many take his classes to gain practical skills rather than academic credit. Henry takes pride in teaching content that feels authentic and immediately applicable to students’ lives. He often incorporates science through experimentation and observation, testing different soil amendments, comparing plant growth under various conditions, or evaluating feed rations, but he rarely labels these activities as scientific investigations. Instead, he describes them as opportunities to figure out what works.
Henry approaches science integration with cautious confidence. He recognizes that scientific thinking is central to agriculture but remains skeptical about overemphasizing formal science instruction at the expense of technical skill development and experiential learning. He believes that when science becomes too abstract, it risks losing the real-world meaning that keeps students engaged. His perspective reflects both experience and practicality. He integrates science when it strengthens agricultural understanding, but resists when it feels forced or disconnected. Henry represents teachers who value inquiry and reasoning but prioritize authenticity and application over labels and frameworks. For him, science integration is most powerful when it emerges naturally from the problems students are already trying to solve.
Samantha (The “Emerging Scientist” Teacher)
Samantha has always loved agriculture, but she did not see herself as a “science person” early in her career. As a student, she preferred hands-on learning and leadership activities, often gravitating toward FFA and classroom projects that involved problem-solving rather than formal experimentation. During her first few years of teaching, she began incorporating more data collection and analysis into her lessons to help students connect agriculture to scientific reasoning. What started as a simple classroom activity grew into a passion for using the Agriscience Fair as both a teaching method and an opportunity for student growth. Now in her sixth year of teaching, Samantha leads a thriving agricultural education program at a high school where Agriscience Fair projects have become a signature part of her curriculum. Each year, she guides students through the process of identifying problems, developing research questions, and conducting experiments related to their SAE programs. Her classroom is filled with project boards, research journals, and students eager to share their findings. She has learned that structured inquiry through competition motivates students who might not otherwise engage deeply with the subject of science. For Samantha, the Agriscience Fair is not just about awards but about helping students build confidence in scientific thinking and communication.
Samantha describes herself as still developing her identity as a science-integrated agriculture teacher. She acknowledges that she once viewed the Agriscience Fair as an optional FFA event but now sees it as one of the most effective ways to teach inquiry and experimentation in meaningful contexts. Through this process, she has also become more confident in her own understanding of science and its connection to agriculture. Samantha represents teachers who find purpose in structured inquiry and competition-based learning. She believes that integrating science through programs like Agriscience Fair helps students see themselves as capable of research and problem-solving, even outside of the classroom.
Conclusions, Discussion, and Recommendations
This study examined how SBAE teachers construct meaning around science integration and how their beliefs, attitudes, and professional identities influence their classroom practices. The five teacher personas illustrate a continuum of engagement, from viewing science as a tool for application and problem-solving to embracing inquiry and experimentation as core instructional practices. These stories reveal that science integration in agricultural education is not a uniform process but one influenced by confidence, context, and evolving teacher identity.
Findings support prior research suggesting that SBAE teachers generally value science integration but vary in their perceptions of their ability to implement it effectively (Baker et al., 2015; Thoron & Myers, 2010; Washburn & Myers, 2010). Guided by the Theory of Planned Behavior (Ajzen, 1991), this study showed that teachers’ intentions to integrate science are shaped by their attitudes toward its value, the expectations of their school communities, and their confidence in their ability to teach it. Teachers who viewed science as central to agricultural learning, like Mara and Samantha, sought collaboration and professional development that strengthened their perceived control. Others, such as Henry and Jackie, valued authenticity and student engagement but were cautious about formalizing science apart from agriculture.
It is recommended that teacher preparation and professional development programs should intentionally address the beliefs, attitudes, and contextual factors that shape SBAE teachers’ approaches to science integration. Preservice coursework should include explicit connections between agricultural concepts and scientific inquiry, providing future teachers with opportunities to design and reflect on lessons that merge both disciplines. In-service professional development should move beyond content training to include identity-building, reflection, and collaboration across departments, encouraging SBAE and science teachers to co-create curriculum and share instructional practices. Future research should examine how teachers’ beliefs and professional identities evolve over time, particularly as they gain experience, engage in professional networks, or participate in mentoring programs. Longitudinal and comparative studies that include both agricultural and traditional science educators could further illuminate how interdisciplinary teaching identities develop and how those identities influence student learning and engagement in STEM-related agricultural contexts.
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