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Introduction/Literature Review
The Strengthening Career and Technical Education for the 21st Century Act, signed in 2018, renewed a national commitment to improving the academic and technical performance of CTE learners and continued reform efforts initiated under the 2006 Perkins Act (Edgerton, 2022). These priorities aligned with much longer-standing calls in education for stronger connections between disciplinary knowledge, real-world application, and career preparation. In science education more broadly, reform efforts have emphasized that students should move beyond memorization of isolated facts toward developing scientific literacy, critical thinking, and the ability to apply knowledge in meaningful contexts (American Association for the Advancement of Science [AAAS], 1993; National Research Council [NRC], 1996; Rudolph, 2023). Scholars have also argued that integrating science across disciplines helps students better understand the interconnectedness of knowledge and its relevance to authentic problems and decision-making (Brunschwig & Breslin, 1982; Bybee, 2014). Within this broader educational philosophy, school-based agricultural education (SBAE) offers a particularly promising setting because agriculture provides an applied, interdisciplinary context in which scientific concepts can be taught through issues students can observe, investigate, and solve.
One of the most widely recognized instructional approaches supporting this kind of learning is inquiry-based learning (IBL). Rooted in constructivist perspectives, IBL positions students as active participants in investigating questions, testing ideas, making observations, and constructing understanding through engagement with problems and evidence (Gillies, 2020; Schunk, 2020). Related models such as the 5E framework likewise emphasize engagement, exploration, explanation, elaboration, and evaluation as key features of meaningful science instruction (Bybee, 2014; Lederman et al., 2009). Research across science and STEM education has shown that student-centered, inquiry-oriented, and authentic instructional approaches can strengthen conceptual understanding, increase engagement, and support the transfer of learning beyond the classroom (Bybee, 2014; Driver et al., 2000; Gillies, 2020). These ideas also align with project- and problem-centered approaches that ask students to apply disciplinary knowledge in realistic situations rather than simply reproduce information (Daggett, 2005; McKibben & Murphy, 2021). Taken together, this literature suggests that curriculum models are most likely to support quality learning when they intentionally scaffold inquiry, connect concepts to authentic contexts, and provide teachers with structures that make rigorous instruction more feasible.
The Curriculum for Agricultural Science Education (CASE) emerged as one response to these broader educational priorities. Developed by the National Council for Agricultural Education, CASE was designed as a nationally aligned, inquiry-focused curriculum system that integrates agricultural, science, mathematics, and English standards in a coherent and scaffolded way (National Council for Agricultural Education, n.d.; CASE 4 Learning, 2023). Its design reflects principles found across general education and STEM literature, including interdisciplinary content integration, inquiry-based pedagogy, and activity-, project-, and problem-centered learning intended to move students from structured knowledge acquisition toward authentic problem solving (Bird & Rice, 2021; CASE 4 Learning, 2024b; Project Lead the Way, 2024). In this sense, CASE should not be understood only as an SBAE innovation, but as a curriculum model grounded in broader educational research on how students learn best through applied, inquiry-rich, and contextually meaningful experiences.
Purpose/Questions
This study aimed to explore the perceptions of major stakeholders (teachers, administrators, and students) regarding the effectiveness of CASE in creating meaningful STEM learning experiences for students and in preparing them for future STEM-related careers. The following research questions guided the research:
1. [bookmark: _Int_IXA3I3jl]How does integrating CASE impact student engagement in SBAE courses?
2. How does CASE impact students' appreciation for science principles or concepts?
3. How do teachers’, administrators’, and students' perceptions of CASE influence the implementation of CASE in SBAE classrooms?
Theoretical Framework
Dunkin and Biddle’s (1974) model of teaching and learning served as the theoretical foundation for this study. This model is widely used in educational research because it provides a systematic framework for examining teaching as a complex interaction among teacher characteristics, environmental conditions, classroom processes, and student outcomes. Rather than treating instruction as a series of isolated decisions, Dunkin and Biddle (1974) emphasized that teaching and learning emerge from a dynamic system of interconnected variables. This holistic perspective aligns closely with the goals of the current study, which aimed to understand how CASE functions not only as a curriculum but also as an interactive experience shaped by people, contexts, and instructional practices.
Presage variables describe teacher-level factors such as professional preparation, background experiences, content knowledge, and personal beliefs about teaching and learning. These characteristics influence instructional style, confidence, and behavior. They also help explain why teachers in the same program may implement curriculum differently, even when provided with identical instructional materials. In this study, presage variables included teacher preparation in agricultural and science education, prior exposure to inquiry-based instruction, CASE certification, comfort with science concepts, and perceptions of CASE as a curriculum model. Past research in SBAE has shown that teachers’ sense of preparedness strongly influences their willingness to integrate rigorous science content. This aligns with Dunkin and Biddle’s assertion that presage factors shape the instructional moves teachers make during classroom interactions.
Context variables refer to conditions outside the teacher’s immediate control that still influence instruction and student learning. Dunkin and Biddle identified student characteristics, school resources, community norms, and institutional expectations as core components of context. These factors create the environment in which teaching occurs and can support or constrain curriculum implementation. For this study, context variables included students’ perceptions of agriculture and science, socioeconomic status, students’ career goals, school and district support for CASE, administrators’ priorities, and community expectations for SBAE programs. CASE takes place in diverse school settings, which means implementation is inevitably shaped by contextual factors such as scheduling, access to equipment, community support, and program culture. These contextual elements helped explain differences in how students and teachers engaged with CASE across participating schools.
Process variables represent the actual teaching and learning behaviors that occur in the classroom. These include instructional strategies, questioning patterns, student interactions, pacing, scaffolding, and engagement with curriculum materials. Dunkin and Biddle emphasized that process variables act as the central mechanism through which presage and context variables influence student learning. In the current study, process variables included the integration of CASE lessons, the extent of inquiry-based learning in classrooms, student engagement during activities, and teachers’ delivery of science concepts within agricultural contexts. CASE is designed to function as a highly structured, scaffolded model of inquiry-based learning. However, classroom processes determine how successfully that structure translates into practice. Examining process variables provided insight into how presage and context factors shaped teachers’ use of the CASE curriculum and how students responded to those instructional approaches.
Product variables refer to the measurable outcomes of teaching and learning. Dunkin and Biddle categorized these outcomes as immediate or long-term effects on students, including knowledge gained, attitudes, skills, and changes in behavior. In this study, product variables included student achievement related to CASE content, student perceptions of CASE, appreciation for science, interest in STEM careers, and teacher integration of science concepts within SBAE coursework. These outcomes reflect whether CASE’s intended goals for rigorous, inquiry-based STEM learning were realized in classrooms. By situating product variables within the broader model, the researchers were able to connect instructional processes and stakeholder perceptions to student outcomes in a meaningful, theoretically grounded manner.
Constructs such as student engagement and academic integration were examined qualitatively through observed classroom behaviors, participant descriptions, and instructional examples rather than through quantitative measures. Student engagement was operationalized through indicators such as active participation in inquiry-based labs, sustained attention, student discourse, and expressed enthusiasm or frustration during focus groups. Academic integration was evidenced through specific examples of students and teachers describing explicit connections between CASE lessons and concepts from biology, chemistry, mathematics, and ELA.
Using Dunkin and Biddle’s model enabled the researchers to interpret the findings through a lens that acknowledges instruction as a layered, interactive system. The framework guided data collection and analysis by allowing the researchers to organize themes by teacher characteristics, contextual influences, instructional behaviors, and student outcomes. It also supported the interpretation of results by showing how stakeholder perceptions did not exist in isolation but were shaped by interconnected components of the learning environment. This theoretical foundation strengthened the study’s ability to capture the complexity of CASE implementation and to explain how science integration unfolds in SBAE classrooms.
Methods
This study employed a qualitative multi-case study design (Yin, 2014) to explore perceptions of CASE among various stakeholders, including teachers, students, and administrators.  Each school implementing CASE served as an individual case. All CASE-certified teachers in Georgia were identified and invited to participate in the study.  A total of four educators at three different schools volunteered to participate. Participating educators were asked to identify students in their classes to participate in focus groups. Each school was also asked to provide an administrator to share their perspectives on the CASE curriculum. In total, four CASE-certified educators, two school or district administrators (see Table 1), and 30 students (see Table 2) participated in the study.
Table 1 
Teacher and Administrator Participant Demographics
	Pseudonym
	Years Teaching SBAE
	Years Teaching CASE
	CASE Certification(s)

	Site 1 – District Administrator: Ms. Marget

	Liam
	15 years
	1 year
	AgXplore 

	Site 2 – School Administrator: Mr. Smith

	Emma
	19 years
	5 years
	AFNR and Plant Science

	Site 3

	James
	10 years
	2 years
	AFNR and Animal Science

	Olivia
	4 years
	2 years
	AFNR



Table 2
Student Participants Demographics
	Pseudonym
	Grade
	Gender
	Number of Years in SBAE

	Site 1 

	Mike
	8th
	Male
	3 years

	Emily
	8th 
	Female
	3 years

	George
	8th 
	Male
	2 years

	Rebecca
	8th
	Female
	2 years

	Hannah
	8th
	Female
	2 years

	Alexa
	8th
	Female
	2 years

	Lauren
	8th
	Female
	1 year

	Elizabeth
	8th
	Female
	1 year

	Maxine
	8th
	Female
	1 year

	Caroline
	8th
	Female
	1 year

	Maggie
	7th
	Female
	2 years

	Site 2 

	Page
	12th
	Female
	2 years

	Olivia
	11th
	Female
	2 years

	Amelia
	11th
	Female
	2 years

	Joy
	11th
	Female
	2 years

	Alani
	11th
	Female
	2 years

	Jackson
	10th
	Male
	4 years

	Shelli
	10th
	Female
	3 years

	Jessica
	10th
	Female
	2 years

	Sophia
	10th
	Female
	2 years

	Sarah
	10th
	Female
	2 years

	Evie
	10th
	Female
	2 years

	Avery
	10th
	Female
	2 years

	McKenzie
	10th
	Female
	2 years

	Site 3

	Daniel
	12th 
	Male
	4 years

	Ava
	12th
	Female
	1 year

	Hazel
	11th
	Female
	2 years

	Isla
	11th
	Female
	2 years

	Diane
	10th
	Female
	2 years

	Emma
	10th
	Female
	1 year


Within each case, data were collected through classroom observations, semi-structured interviews, and focus groups. Classroom observations constituted the first phase of data collection, enabling the research team to document how educators implemented CASE lessons in real time. Observations allowed the researchers to determine whether teachers adhered to the prescribed sequence of activities, whether they adapted the curriculum, and how inquiry-based components were implemented. These observations also provided insight into classroom culture, student engagement, and instructional pacing, thereby situating participant perspectives within the realities of each learning environment. During each observation, all researchers independently took detailed field notes focused on teacher actions, student behaviors, use of CASE materials, and the overall instructional flow. Field notes were then compiled into a shared analytic record to support cross-case comparisons.
Semi-structured interviews were then conducted to obtain deeper insight into the perspectives of educators and administrators on the CASE curriculum. This method provided participants with flexibility to elaborate on personal experiences while ensuring consistency across interviews. The open-ended questions focused on perceptions of curriculum structure, implementation challenges, support needs, and perceived benefits for student learning. Interviews with teachers helped contextualize observed instructional choices, while interviews with administrators clarified program-level priorities, expectations, and perceptions of CASE’s alignment with district goals. Each interview lasted between 30 and 45 minutes, was audio recorded with participant permission, transcribed verbatim, and reviewed for accuracy prior to coding.
Focus groups were used to collect student perspectives, as they provided a supportive environment in which students could reflect on their learning with peers who shared similar experiences. This approach was intentionally selected because students often make sense of classroom learning through social interaction, which aligns with a social constructivist view of knowledge development (Schunk, 2020). The group format encouraged students to build on one another’s comments, compare experiences with CASE activities, and collectively explore what aspects of the curriculum supported or challenged their understanding of science concepts. Each focus group lasted 45 to 65 minutes, was conducted in a familiar school setting to enhance comfort, and participants were assigned pseudonyms to maintain confidentiality.
Data analysis followed the Constant Comparative Method, which supported a systematic and iterative review of transcripts and field notes to identify recurring patterns across participants and cases (Lincoln & Guba, 1981). The research team employed open coding to break down the data into meaningful units, axial coding to connect relationships among categories, and selective coding to refine these categories into overarching themes (Creswell & Creswell, 2023). Codes were compared within and across cases to identify convergent and divergent perceptions of CASE. Through this process, four central themes emerged, representing the study’s collective findings. To ensure the trustworthiness of the results, member checking was conducted with teacher participants, and triangulation was incorporated by drawing from multiple data sources, including observations, interviews, and focus groups. Detailed records of methodological decisions, data-handling procedures, and analytical steps strengthened the dependability.
A subjectivity statement was developed to acknowledge potential researcher bias and to enhance transparency in the analytic process. The research team consisted of an undergraduate major in agricultural education, two doctoral students, and an Associate Professor with extensive experience in SBAE and CASE. Each member entered the study with the shared belief that agriculture is an applied science and that CASE provides valuable professional preparation in inquiry-based instruction. Three members of the team also held certification in at least one CASE pathway, which provided insider knowledge that enriched the interpretation of instructional practices. Recognizing these positionalities helped ensure that interpretations of the data were critically examined and grounded in evidence rather than assumptions.
Results
Academic Integration
Participants addressed how CASE fostered the integration of academic subjects, including science, mathematics, and English Language Arts (ELA). Students noted that learning scientific concepts in agriculture made the material more relevant and easier to understand. Evie said, “I’m in chemistry right now, so we’re doing a lot with the periodic table and knowledge about the elements. So, when we were in that class, I could kind of click between classes, learning about the elements a little more.” Bella, a middle school student, echoed this connection, saying, “It’s like we learn something in science and then we come in here and actually do it. That helps me understand it way better.” Amelia agreed and explained that looking at plant cells in horticulture is what made the biology concept “finally click.” 
The interdisciplinary nature of CASE extended beyond STEM as students described how repeated connections across classes supported their learning. Sarah said, “You’ll be in horticulture and then go and learn the same thing in science. It helps with both classes because you’re learning different parts of what you’re learning in other classes. Others described how CASE expanded their understanding of agriculture as a STEM field. Jackson explained, “I didn’t think agriculture had this much science in it, but doing the labs shows you there’s a lot more to it than just plants.” 
Teachers reinforced these perspectives, emphasizing how CASE supported their ability to integrate STEM concepts with greater rigor and confidence. Liam, a teacher in his first year of integrating CASE, shared, “It’s [CASE] an excellent opportunity to give the students a real-world application to these things that they’re learning in their other classrooms.” Emma, who is in her 5th year of teaching CASE, said, “I want them (students) to know that’s [science] is what they need to be doing. If they’re in an AG class because it's science-based, and getting that mindset clear. I think that CASE really helped get that science part that I wanted.” She further explained her reasoning for wanting to pursue higher science rigor by saying,
I wanted to increase the science because we give science credit for horticulture, and I was like, I did not feel like I was giving my students what they needed to earn a science credit in my opinion. I was like we’re doing this, and I do some science, but I need to up the game… If they’re going to get a science class [credit], I want them to have a strong background and it to be genuine. 

Bringing Agriculture to Life
Participants reflected on the importance of making science through agriculture engaging, relevant, and hands-on for both teachers and students. Emma shared, "I love the true labs where we’ve got the microscopes out; we’re cutting stuff up, understanding chemical processes like if we mix this with that and this is going to happen, or just trying different things like trial and error.” Her excitement highlights how real, tactile experiences allow students to connect with agriculture meaningfully. Teachers reported that the activities fostered curiosity, critical thinking, and a deeper understanding of how these scientific principles apply directly to agriculture.
Students echoed the benefits of hands-on learning, frequently contrasting CASE labs with passive instructional formats. Sophia praised a CASE fruit lab, sharing, “That was very good for us, just seeing different varieties of how they work and the seeds… having hands-on and engaging stuff like that.” Evie described how longer-term experiments gave her something to look forward to each day, explaining, “It’s just something exciting… I can’t wait to go to [teacher]’s class and see what we’re doing.”
Students also highlighted how agricultural labs helped shape their confidence and understanding of scientific concepts. Mike shared how fertilizer labs strengthened his grasp of chemical reactions, noting, “It helps you understand if there’ll be a reaction between two different chemicals… I’m definitely more confident with having that AG experience because I’m able to see it and visualize it hands-on.” Elizabeth added that the labs “helped me understand chemistry, like balancing equations, and also biology with plants and the cells and stuff.”
Other students described the pride they felt when completing hands-on CASE tasks. Jessica recalled building a water-flow apparatus during a CASE lab: “I was really proud of my thing to get the water to do that.” She added that she was so proud of her work that she “even showed it to [her] mom because it actually worked.”
Across groups, students described CASE labs as motivating and energizing. Jessica shared, “When I come into class and I see a CASE lab on that table I’m like, oh no—like it actually makes me kind of excited because I know I’m not just gonna be sitting… I’ll actually be able to do something.” Similarly, students in another focus group noted that hands-on work is far more memorable than videos or lectures, explaining that “we will remember it if we learn it hands-on.”
The CASE Experience
Teachers
Teachers integrating the CASE curriculum described a range of experiences centered on balancing student engagement with the rigor and structure of the CASE curriculum. Emma explained that although she appreciated the scientific depth of CASE, the structure sometimes required adjustments to maintain student interest. She shared, “They [students] don’t like the reading, they don’t like the purpose. Too much reading, and so some of the labs I’ve kind of shortened.” Her comments illustrated how teachers often served as curriculum mediators, making small modifications to assignments so that students could still meet the intended learning outcomes without becoming overwhelmed. Emma’s experience also aligned with broader narratives from teachers who reported that CASE’s strengths were sometimes accompanied by challenges related to text-heavy components, pacing, or student readiness.
James reinforced these concerns by noting that the advanced scientific content could pose barriers for students who lacked foundational knowledge. He shared, “If it’s super science-based, I don’t feel like they [students] have the prior knowledge to really understand what I’m trying to get them to understand.” His reflection highlighted the need for additional scaffolding when introducing more rigorous CASE lessons, particularly in classrooms with varying levels of students' science preparation. Teachers frequently described having to adjust instruction, reteach introductory concepts, or slow down activities to ensure students could follow the scientific reasoning embedded in CASE.
Despite these challenges, teachers consistently acknowledged that CASE provided strong instructional support and organization, making teaching more manageable. Olivia explained that one of the biggest strengths of CASE was its structure, sharing, “The driving factor is like the organization, how it’s all together, and then being more hands-on than like other activities. It takes a lot of work out of it as far as like being a teacher.” Several teachers described CASE as a framework that allowed them to use their instructional time more efficiently, since the curriculum served as both a planning tool and a guide for hands-on instruction. They appreciated that CASE encouraged active learning and helped shift the instructional focus toward student-centered exploration.
Students
Students’ reflections on their CASE experiences portrayed learning that was engaging, memorable, and distinct from their typical academic classes. Mike described the value of experiential learning, saying, “With the cuttings, it helped understand that the plants can reproduce roots and we can learn more from that, a hands-on experience rather than just hearing it in science class.” His comment reflected a common theme that students understood and retained science concepts more effectively when they engaged in practical, agricultural applications rather than relying solely on lectures or textbook explanations. Many students noted that these hands-on opportunities helped them see the relevance of scientific principles, and they often expressed pride or excitement when a concept worked during a CASE activity.
Maggie added to this narrative by contrasting CASE with the extensive use of worksheets in her other classes. She explained, “I feel like since we [students] have six classes, well, the majority of those classes are worksheets, the difference in being hands-on definitely helps me pick up more on what we’re doing.” Students described the CASE classroom as a space where learning felt active and meaningful, often noting that the combination of movement, experimentation, and real-world application made the content easier to grasp. Several participants noted that CASE helped break the monotony of their daily schedules, and others emphasized that the experiential nature of the curriculum supported deeper comprehension of topics such as plant growth, soil quality, and environmental systems.
However, students also acknowledged aspects of CASE that felt less engaging. Daniel shared his frustration with the packet-based activities that accompany many CASE lessons, saying, “I kind of find it [CASE] boring, I guess. It’s not hard to do or anything. I just, it’s just kind of annoying, and anytime [teacher] would hand us one of those packets, I would sigh.” His reaction reflected a broader pattern among some students who felt that, while the hands-on components of CASE were valuable, the written materials and multi-page instructions sometimes reduced motivation. Jessica echoed this concern, explaining, “The instructions sometimes get so long and convoluted that you start overthinking them, and it just gets to be too much.” These comments pointed to cognitive load challenges that may arise when students encounter branching instructions, multi-step procedures, or lengthy reading tasks.
Community Influence
Participants consistently emphasized how local community context shaped the perceived relevance, usefulness, and reception of CASE. For many teachers, the curriculum’s rigor sometimes clashed with the realities of their student populations and the career paths most common in their region. James captured this tension clearly when he explained, “It’s [CASE] a little more technical than what they need. Especially for students that may not go to college for that or don’t want to work in a career in animal science at all. I feel like it’s a little above the level for the students here and what they want to do.” His perspective reflected concerns shared by several educators who felt that CASE sometimes assumed a level of scientific preparation or postsecondary aspiration that did not always match their students’ lived experiences or goals.
James further explained this misalignment when discussing the needs of his students in a high-poverty, rural community. He explained, “95 percent of these students are not going to college. You know, they learn a skill and go to work… and I don't feel like the stuff that CASE has goes into any of that very well.” The disconnect was not about the value of science itself, but rather about CASE’s ability to support the specific agricultural and technical skills that students would realistically use in their local workforce. He added that the curriculum “is heavily science-based,” yet often places insufficient emphasis on forestry, timber, and agricultural mechanics, which dominate his region. This reinforced the point that meaningful implementation requires contextual adaptation.
At the same time, participants highlighted how CASE can broaden students’ horizons beyond those typical of their communities. Margret, a district CTAE administrator, emphasized this expanded exposure, explaining that CASE “gives them [students] different opportunities to learn about science… and see things that they may not normally see. A lot of our kids… they don’t leave the county much. Definitely not leaving Georgia. So that kind of gives them different perspective.” Her comments underscored how CASE not only teaches science concepts but also helps students imagine possibilities beyond familiar local pathways.
Students also shared how CASE connected their coursework to future goals or opened their eyes to new opportunities. Diane explicitly tied CASE to her aspirations, saying, “I chose specifically the vet science pathway because the future, it’s relevant to what I want to do with my life.” Other students described how CASE either affirmed or changed their perceptions of agricultural careers. Hazel, for example, explained that horticulture classes “opened me up to more plant science, and I’ve become insanely obsessed with plants… now I want to go to college for that and work in a greenhouse from day to day.” These comments show how CASE can validate or spark interests even in communities where career paths are often limited.
For some students, the alignment was less direct but still meaningful. Amelia explained that while agriculture “doesn’t really have anything to do” with her goal of becoming an ultrasound technician, she still valued the class because it strengthened her communication skills through group-based work in the greenhouse, which she viewed as “a big part” of her future profession. These responses illustrate how CASE develops transferable skills that remain valuable even when the curriculum does not align with students’ intended careers.
Conclusions, Discussion, & Recommendations
Several limitations should be considered when interpreting the findings of this qualitative multi-case study. The study included four teachers, 30 students, and two administrators across three CASE-implementing schools. While this design supported in-depth exploration of stakeholder perspectives within each case, the limited number of participating administrators restricts the breadth of leadership perspectives represented. Accordingly, administrator findings should be interpreted as illustrative rather than representative. The purpose of the study was not to establish alignment or consensus among stakeholder groups but to examine how teachers, students, and administrators independently perceived the effectiveness of CASE within their local contexts.
Findings from this study suggest that CASE is successful in positioning agriculture as a meaningful context for STEM learning, while also surfacing important tensions related to access, curriculum design, and community expectations. Across all three sites, students and teachers described CASE as a means of making science and mathematics concrete, relevant, and connected to everyday experiences. Students discussed content connections among chemistry, biology, and horticulture, and a deeper understanding of concepts when they encountered them in an agricultural setting. These findings support the national call for more rigorous and applied STEM experiences in CTE programs (Edgerton, 2022; NRC, 1988) and confirm earlier (Lambert et al., 2014; Smalley et al., 2023; Tummons et al., 2020) work that identified CASE as a promising vehicle for science integration in SBAE. A central conclusion of this study is that CASE can serve as a bridge between STEM policy priorities and classroom practice by bringing science to life through agricultural applications.
Teacher narratives reinforced this conclusion. Participants described CASE as organized, rigorous, and aligned with academic standards, findings that mirror previous research (Nelson et al., 2022; Wells et al., 2019, 2021), in which teachers reported that CASE strengthened their science teaching and provided ready-to-use inquiry lessons. In the present study, teachers also highlighted how CASE addressed gaps in their own science content knowledge and increased their confidence in integrating science concepts within SBAE. This aligns with Tummons et al. (2020), who found that CASE professional development supported teachers’ science teaching efficacy. Taken together, these findings suggest that CASE has the potential to influence both sides of Dunkin and Biddle’s (1974) model: presage variables such as teacher knowledge and confidence, and product variables such as student appreciation for science and interest in STEM-related careers.
At the same time, the findings complicate the largely positive narrative that has characterized much of the existing CASE literature. While teachers appreciated the curriculum’s structure, they also described CASE as text-heavy, highly technical, and occasionally overwhelming for students. Emma and James, in particular, described shortening labs, modifying reading materials, or reteaching foundational concepts to enable students to access the content. Students echoed these concerns. They praised hands-on components yet expressed annoyance and disengagement when confronted with lengthy packets or complex directions. These experiences extend earlier work by Bird and Rice (2021) and Wells et al. (2021), who documented student pushback against aspects of student-centered instruction, and they add a new layer by showing that the design of CASE materials can contribute to cognitive overload. A second conclusion of this study is that CASE’s strength as a rigorous, detailed curriculum can also be a limitation when the language, structure, or volume of materials is insufficiently scaffolded for diverse learners.
Community context emerged as another powerful factor shaping how CASE was perceived and implemented. Teachers in rural and high-poverty areas questioned whether the advanced scientific emphasis of CASE always aligned with students’ postsecondary plans or local industry needs. James noted that most of his students would enter the workforce directly, often in forestry, timber, or ag mechanics, and he struggled to see how some CASE units connected to those realities. These findings align with those of Smalley et al. (2023) and Wells et al. (2019), who reported that local labor markets and community expectations influence the extent to which teachers prioritize science integration. In contrast, Margret and several students described CASE as expanding students’ horizons by exposing them to science-intensive agricultural careers and to transferable skills they might not otherwise encounter. Diane and Adri, for example, connected CASE directly to their aspirations in veterinary science and plant science. A third conclusion of this study is that the effectiveness and perceived relevance of CASE are highly dependent on local context. CASE can both challenge and reinforce community norms, and its value is interpreted through the lens of students’ career goals and regional opportunities.
The stakeholder perspective employed in this study also contributes to the literature. Prior research (Bird & Rice, 2021; Lambert et al., 2015; Smalley et al., 2022) has largely focused on either teachers or students in isolation. By incorporating teachers, students, and administrators, this study illustrates how perceptions of CASE emerge from interactions among presage, context, process, and product variables in Dunkin and Biddle’s (1974) model. Teacher beliefs, student backgrounds, school and district expectations, and classroom interactions with CASE materials all intersect to shape how the curriculum is implemented and experienced. A final conclusion is that CASE should be understood not only as a set of lessons but also as a curriculum system that operates within a complex ecosystem of people, places, and practices. Evaluating and refining CASE, therefore, requires attention to these layered relationships rather than to isolated components alone.
Recommendations 
The findings of this study suggest several important implications for the implementation and support of CASE within SBAE programs. Teachers may benefit from professional development that encourages adaptable use of CASE rather than strict adherence to its written structure. Participants frequently described modifying reading-intensive sections and simplifying complex directions to enable students to engage more deeply with the scientific reasoning embedded in the lessons. Supporting teachers in strategic adaptation, including chunking instructions, scaffolding vocabulary, or creating locally relevant examples, can help maintain the inquiry-based rigor of CASE while reducing barriers for students who may struggle with dense or technical language. Strengthening collaboration between agriculture and science teachers may also enhance interdisciplinary alignment and ensure that CASE lessons build directly on students’ prior STEM learning. Because students were most engaged when they saw CASE labs connected to real-world, teachers should highlight links to local industries, community issues, and career pathways to reinforce agriculture as a meaningful context for STEM.
At a broader level, school and district leaders, curriculum developers, and researchers have important roles in supporting the accessibility and long-term impact of CASE. Administrators can deepen their support by engaging directly with classroom implementation, observing CASE labs, and advocating for the resources needed to sustain inquiry-focused instruction. Community partners can provide context by helping students understand how scientific principles apply within local agricultural sectors. For curriculum developers, the findings indicate the need to review CASE materials to ensure that technical language, lengthy directions, and heavy reading demands do not unintentionally limit students’ access. Providing optional leveled text, visual supports, or clearer scaffolding may widen participation without compromising rigor. Future research should continue to examine student outcomes, the transfer of scientific knowledge, and implementation across diverse settings to guide the continued refinement of CASE as a responsive, equitable model for integrated STEM learning in SBAE.
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