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Abstract

[bookmark: _Toc206401340]This study examined agricultural literacy, confidence, and perceptions of pre-service elementary education teachers at Montana State University. Participants completed a cross-sectional survey that included a researcher-adapted Agricultural Literacy Instrument measuring knowledge across multiple agricultural constructs, Likert-scale items assessing confidence in teaching agriculture, and open-ended questions examining agriculture’s role in education. Data were analyzed using descriptive statistics, correlation analysis, and thematic coding. Results indicated that participants demonstrated moderate agricultural literacy, with stronger understanding of agriculture’s societal role and weaker knowledge of technical production concepts. Confidence in teaching agriculture was generally low but positively correlated with higher literacy scores. Qualitative responses revealed that while participants recognized agriculture’s importance to daily life and sustainability, many viewed it primarily through a food production lens and reported limited prior exposure to agriculture. These findings suggest that pre-service elementary teachers may enter the profession without sufficient content knowledge or confidence to integrate agriculture into their classrooms. Embedding agricultural concepts and experiential learning opportunities into teacher preparation programs may help build both competence and confidence. Improving agricultural literacy at the elementary level has the potential to shape students’ early understanding of and engagement with agriculture.

Introduction/Theoretical Framework

[bookmark: _Hlk167282595]With the widespread popularity of instant communication methods, the ability to share misinformation has never been easier (Danner et al., 2022). While online platforms have removed many barriers, they have also introduced challenges, particularly within agriculture, an industry often misunderstood by the public (Chowdhury, 2023). One of the clearest ways to gauge public understanding is through educational experiences (Dewey, 1986). However, agricultural education is often confined to elective school-based agricultural education (SBAE) programs, limiting broader exposure (Roberts & Ball, 2009). Teachers outside of SBAE are rarely expected to stay current on agricultural practices (Vallera & Bodzin, 2019) and may reflect public misconceptions when discussing agriculture (Ingram et al., 2018). Teachers play a key role in shaping students’ perspectives on complex issues like agriculture (Apple, 2009; Skipper & Douglas, 2015), yet they are also asked to take on roles beyond their training (Van Droogenbroeck et al., 2014). This raises questions about the accuracy of agricultural content in non-agriculture classrooms and highlights a pressing need to understand pre-service teachers’ perceptions of agriculture to guide future educational outreach (Burrows et al., 2020). 

This study was grounded in Bandura’s (1978) theory of triadic reciprocal determinism, which posits that human behavior results from the continuous interaction among personal, behavioral, and environmental factors. Personal factors include cognitive processes, attitudes, and beliefs; behavioral factors involve individual actions and experiences; and environmental factors encompass social, cultural, and contextual influences. These three dimensions operate interdependently, each shaping and being shaped by the others. Bandura’s (1978) theory highlights that individuals are both products and producers of their environments, meaning that learning and behavioral change emerge from dynamic social contexts rather than linear cause–and–effect relationships.

Within teacher education, this theoretical lens provides a useful structure for examining how pre-service teachers’ experiences, beliefs, and external environments interact to shape their teaching self-efficacy and content integration. For instance, pre-service teachers’ personal beliefs about agriculture (personal factors) may influence their willingness to include agricultural topics in lesson plans (behavioral factors), while the support and exposure they receive within teacher preparation programs (environmental factors) may further reinforce or inhibit this process. Consequently, agricultural literacy and teaching confidence can be viewed as outcomes of reciprocal interactions between what pre-service teachers know, what they do, and the learning environments in which they are situated (Bandura, 1997).

Agricultural Literacy and Its Importance in Education

Agricultural literacy, defined as an understanding of agriculture’s role in society, the food and fiber system, and the interdependence of agriculture with natural and social systems, serves as a foundation for informed public decision-making (Frick et al., 1991). Building on this foundation, an agriculturally literate population is better equipped to engage in meaningful dialogue about sustainability, food security, and environmental stewardship (Longhurst et al., 2020). Burrows et al. (2020) expanded upon this framework, positing that agricultural literacy extends beyond factual knowledge to include the ability to critically analyze agricultural issues and make informed, evidence-based decisions. Agriculture serves as a natural integrator of multiple disciplines, providing authentic contexts for teaching science, social studies, and literacy (Parr et al., 2008). As such, elementary classrooms represent critical spaces for introducing agricultural concepts to students during their formative years. However, many pre-service elementary education teachers lack exposure to agriculture within their own schooling, leading to a limited understanding of food systems and agricultural processes (Terry et al., 1995; Meischen & Trexler, 2003). This lack of foundational knowledge can translate into uncertainty about teaching agricultural content and reliance on misconceptions or outdated information (Powell et al., 2008; Trexler et al., 2013).

Self-Efficacy and Teacher Confidence

Bandura’s (1997) self-efficacy theory, closely linked to triadic reciprocal determinism (Bandura, 1978), emphasizes the role of perceived capability in influencing human action. Self-efficacy refers to an individual’s belief in their ability to successfully perform a specific task. In educational contexts, teachers’ self-efficacy influences instructional decisions, persistence in overcoming challenges, and openness to new pedagogical approaches. Several studies have demonstrated that pre-service teachers’ confidence in teaching agricultural concepts develops as they progress through their programs and gain more experience (Stair et al., 2012; Anderson et al., 2014). Stair et al. (2012) found that increased classroom exposure and pedagogical experience often improve willingness to integrate agriculture, suggesting that targeted training and structured opportunities for engagement can enhance teaching confidence. Similarly, Anderson et al. (2014) noted that institutional context, particularly at land-grant universities where agricultural culture is prominent, can influence teacher beliefs about the relevance of agriculture in K–12 classrooms. Bowling et al. (2024) further emphasized that personal experiences and background characteristics, such as growing up in rural communities or participating in agricultural activities, are strongly associated with higher confidence and perceived importance of agricultural literacy. Conversely, pre-service teachers without agricultural exposure tend to feel less capable of teaching agriculture-related topics, even when they recognize its educational value (Meischen & Trexler, 2003; Terry et al., 1995).

Agriculture in the Classroom and Teacher Awareness

While self-efficacy research highlights the importance of confidence and experience in shaping teachers’ instructional decisions, less attention has been given to the role of awareness and access to instructional resources that can support agriculture integration in K–12 classrooms. Agriculture in the Classroom (AITC) is a national initiative that provides educators with free, standards-aligned instructional resources designed to integrate agriculture into K–12 curricula (National AITC, 2023). These materials offer cross-curricular lesson plans that connect agriculture to science, social studies, and language arts, making them highly relevant for elementary classrooms. Despite being accessible and well recognized, AITC materials remain underutilized among educators. Burrows et al. (2020) found that while 92% of teachers believed agriculture was an important topic for students to learn, 82% had never heard of AITC. This demonstrates a disconnect between teachers’ perceived importance of agriculture and their familiarity with resources that could support its integration. Increased exposure to programs like AITC during teacher preparation may therefore be a key factor in improving agricultural literacy and confidence among pre-service educators.

Gaps in the Literature

Although previous studies have examined agricultural literacy and teaching confidence among secondary and in-service teachers (Anderson et al., 2014; Burrows et al., 2020; Stair et al., 2012), limited research has focused specifically on pre-service elementary teachers. These educators play a vital role in introducing agriculture to young learners, yet their agricultural literacy, confidence, and familiarity with teaching resources are not well understood. Additionally, most existing studies have been conducted within land-grant institutions or among students with agricultural backgrounds, leaving gaps in understanding how non-agriculture majors perceive and approach agricultural content. Addressing these gaps is essential to improving agricultural literacy at the foundational level of education. By exploring the relationships among pre-service teachers’ perceptions, confidence, and exposure to agricultural education, this study aims to inform both agricultural and general teacher preparation programs. Using Bandura’s (1978, 1997) framework, it examines how personal, behavioral, and environmental factors interact to influence pre-service teachers’ readiness to integrate agriculture into their future classrooms.
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Purpose/Objectives

Given the limited understanding of how pre-service elementary teachers, particularly non-agriculture majors, perceive and approach agricultural content, the purpose of this study was to examine their perceptions of agriculture, confidence in teaching agricultural concepts, and familiarity with available instructional resources influencing classroom integration. The following research objectives guided this study:
1. Assess elementary education pre-service teachers' perceptions of agricultural education.
2. Examine elementary education pre-service teachers' confidence to deliver agricultural content.
3. Investigate factors influencing pre-service teachers' willingness to incorporate agricultural education content. 
4. Compare demographic characteristics associated with variations in pre-service teacher perceptions of agriculture.
5. Explore familiarity and use of AITC resources.

Methods/Procedures

[bookmark: _Toc206401357]Population and Sampling

The target population of this study was undergraduate students enrolled in the Teacher Education Program (TEP) at Montana State University during the Spring 2025 semester. Eligible participants included upper-division pre-service elementary education majors enrolled in either practicum or student teaching courses. A list of potential participants was obtained through the Campus Registrar. According to the Registrar’s online course schedule, the target population was enrolled in one of two practicum courses offered during Spring 2025, one for students pursuing K–8 licensure and one for those seeking 5–12 licensure, as well as six student teaching courses. The total population consisted of 93 students (N = 93). Using Dillman et al.’s (2014) tailored design method, five separate contacts were made to encourage participation through personalized emails, classroom visits, and digital reminders. Participation was voluntary, and informed consent was obtained in accordance with Institutional Review Board approval (Protocol #2025-1889).

Instrumentation

Data were collected using a researcher-adapted survey instrument originally developed by Burrows et al. (2020) and modified to align with the unique focus of the current population and research objectives. Specific items were revised to better reflect the experiences of upper-level pre-service elementary teachers, including their perceptions of agricultural education, confidence in teaching agricultural content, willingness to integrate it into classroom instruction, relevant demographic characteristics, and familiarity with AITC resources. Content validity was established through expert review by agricultural education faculty and education researchers to ensure clarity and alignment with the study’s purpose and objectives (Dillman et al., 2009; Mills & Gay, 2019).

The survey included Likert-type statements grouped into six constructs: (1) Importance of Agricultural Education, (2) Agricultural Integration, (3) Agricultural Lessons, (4) Confidence, (5) Curriculum and Standards, and (6) Demographics. Respondents rated their agreement with each statement on a four-point scale ranging from Strongly Disagree (1) to Strongly Agree (4). The four-point format was selected to avoid a neutral midpoint, encouraging more decisive responses (Johns, 2005). Sample prompt items included: “Agricultural education is important for elementary students to learn about,” “I would incorporate agricultural topics into my teaching if resources were provided,” and “I feel confident in connecting agriculture topics to current educational standards.” A demographic section collected data on participants’ gender, year in school, hometown population, and familiarity with AITC resources. Internal consistency of the overall instrument was found to be satisfactory (α = 0.86), exceeding the reliability threshold of 0.70 recommended by Nunnally and Bernstein (1994).

[bookmark: _Toc206401359]Data Collection & Analysis Procedures

Data collection followed Dillman et al.’s (2014) five-contact approach. Students were first notified of the upcoming study one week prior to distribution. An invitation containing a survey link and QR code was then shared in class and via email. Follow-up reminders were sent weekly for four weeks, with both in-person and virtual outreach to maximize response rates. To incentivize participation, respondents had the option to receive an Amazon gift card.

[bookmark: _Toc206401360]Quantitative data were analyzed using descriptive and inferential statistics following Field’s (2018) recommendations. Descriptive statistics summarized participants’ perceptions and confidence levels, while inferential tests examined relationships among variables. Pearson’s correlation coefficients measured associations between constructs such as confidence, perceived importance, and AITC familiarity. Independent t-tests and one-way analyses of variance (ANOVA) explored differences in perceptions based on demographic characteristics (e.g., gender, hometown population). Multiple regression analyses were used to identify predictors of willingness to integrate agriculture into instruction. Results were interpreted at the .05 significance level, with reliability, effect size, and direction of relationships reported to ensure robust interpretation.

Non-response bias was assessed following Lindner et al.’s (2001) recommendation of comparing respondents (n =25) and non-respondents (n = 67) on available population characteristics, including age, GPA, earned credits, gender, class standing, and course enrollment. Independent t-tests and chi-square analyses revealed no statistically significant differences for most variables. One significant difference was observed for course enrollment; however, overall results suggested minimal non-response bias. Respondents were generally representative of the target population; however, caution is encouraged when extrapolating findings beyond the study sample.

[bookmark: _Toc206401363]Results/Findings

A total of 25 pre-service elementary education majors from Montana State University completed the survey. Most participants identified as female (n = 20; 80.00%), were enrolled in student teaching (n = 15; 60.00%), and described their hometown as urban or suburban (n = 22; 88.00%). Slightly more than half (n = 13; 52.00%) had heard of Agriculture in the Classroom (AITC), though only 16.00% (n = 4) had used AITC resources. Complete demographic information is presented in Table 1.
[bookmark: _Toc211932763]
Table 1
Pre-Service Elementary Education Teachers’ Descriptive Information (n = 25)
	[bookmark: _Toc206401365]
	Enrolled in Practicum
(n = 9)
	Enrolled in Student Teaching
(n = 15)
	Enrolled in Other
(n = 1)
	Combined Groups
(n = 25)

	
	f
	%
	f
	%
	f
	%
	f
	%

	Gender
	
	
	
	
	
	
	
	

	Male
	3
	33.30
	1
	6.60
	-
	-
	4
	16.00

	Female
	6
	66.70
	13
	86.70
	1
	100.00
	20
	80.00

	Non-binary
	-
	-
	-
	-
	-
	-
	-
	-

	Prefer not to say
	-
	-
	1
	6.60
	-
	-
	1
	4.00

	Population Density 
	
	
	
	
	
	
	
	

	Urban
	3
	33.30
	8
	53.30
	1
	100.00
	12
	48.00

	Suburban
	4
	44.40
	6
	40.00
	-
	-
	10
	40.00

	Rural
	2
	22.20
	1
	6.70
	-
	-
	3
	12.00

	Heard of AITC
	
	
	
	
	
	
	
	

	Yes
	4
	44.40
	8
	53.30
	1
	100.00
	13
	52.00

	No
	5
	55.60
	7
	46.70
	-
	-
	12
	48.00

	Used AITC
	
	
	
	
	
	
	
	

	Yes
	1
	11.10
	3
	20.00
	-
	-
	4
	16.00

	No
	8
	88.90
	12
	80.00
	1
	100.00
	21
	84.00



Objective One: Perceptions of Agricultural Education

Objective One sought to assess pre-service teachers' perceptions of agricultural education across five constructs: importance, willingness to integrate, lessons, confidence, and standards and curriculum. Overall, participants expressed positive perceptions toward agricultural education. The highest mean score was for the importance construct (M = 3.34, SD = 0.37), followed by willingness to integrate (M = 3.29, SD = 0.33), curriculum and standards (M = 3.27, SD = 0.39), and lesson perceptions (M = 3.14, SD = 0.41). Confidence in delivering agricultural content was comparatively lower (M = 2.59, SD = 0.40).

Within the agricultural lessons construct, participants selected any subjects they felt agriculture could be applied to and taught in. The ones who selected “other” had the opportunity to list subjects to which agriculture could be applied that were not mentioned. Participants who selected “other” listed art as another subject in which agricultural topics could be taught. When selecting a subject to incorporate Agricultural Education, pre-service teachers chose Science 19 times, Social Studies 16, Language Arts 6, Math 7, and Other 5.

[bookmark: _Toc206401366]

Objective Two: Confidence in Delivering Agricultural Content

[bookmark: _Toc206401367]The second objective examined relationships between pre-service teachers’ confidence in teaching agriculture and other constructs. Confidence was positively and moderately correlated with the perceived importance of agricultural education (r(24) = 0.421, p = .03) and strongly correlated with willingness to integrate agriculture (r(24) = 0.664, p < .001). Confidence was also moderately associated with hands-on skill-building perceptions (r(24) = 0.386, p = .05) and strongly related to the belief that agricultural education aligns with STEAM and state standards (r(24) = 0.561, p = .003). These findings, displayed in Table 2, suggest that teachers who felt more confident about agricultural content also perceived it as important, applicable, and standards-aligned.

[bookmark: _Toc208234472][bookmark: _Hlk219446879]Table 2
Analysis of Variance Results for Perceived Confidence (n = 25).
	Variable
	n
	M
	SD
	r
	p

	Importance of Ag Ed
	25
	3.34
	0.38
	0.421
	0.03

	Ag Integration
	25
	3.28
	0.34
	0.664
	<.001

	Ag Lessons
	25
	3.15
	0.42
	0.386
	0.05

	Curriculum & Standards
	25
	3.24
	0.36
	0.561
	0.003


	
Objective Three: Factors Influencing Willingness to Integrate Agriculture

Objective three examined factors influencing pre-service teachers’ willingness to integrate agricultural education into their instruction. Independent t-tests revealed statistically significant differences in willingness based on program stage, familiarity with AITC resources, hometown population, and confidence in teaching agriculture. Final-stage students reported significantly higher willingness to integrate agriculture than early-stage peers, t(49) = 14.02, p < .001, d = 3.93. Greater familiarity with AITC was also associated with higher willingness scores, t(49) = 14.99, p < .001, d = 4.23, as was confidence in teaching agricultural content, t(49) = 6.87, p < .001, d = 1.91. No significant differences were observed for perceptions of agriculture or alignment with curriculum and standards (p > .05). Full t-test results are displayed in Table 3.

[bookmark: _Toc208234473][bookmark: _Hlk219446863]Table 3 
Independent t-Tests Examining Willingness to Incorporate Agriculture (n = 25).
	
	Willingness to Integrate
	
	
	

	Variable
	M
	SD
	[bookmark: _Int_eG2lWtYZ]t(49)
	p
	Cohen’s d

	Year in TEP
	1.44
	0.58
	14.02
	<.001
	3.93

	AITC Familiarity
	1.48
	0.51
	14.99
	<.001
	4.23

	Hometown Population
	1.64
	0.70
	10.71
	<.001
	3.03

	Perceptions
	3.34
	0.37
	0.50
	0.62
	0.13

	Confidence
	2.58
	0.40
	6.87
	<.001
	1.91

	Curriculum & Standards
	3.27
	0.39
	0.23
	0.82
	0.10



[bookmark: _Toc201561081][bookmark: _Toc206401368]However, multiple regression analyses indicated that willingness was not significantly predicted by any of the measured variables, including year in the Teacher Education Program, familiarity with AITC, hometown population, or perceived alignment of agriculture with standards (R = 0.02, p = .92). While confidence demonstrated a moderate correlation with willingness (R = 0.44, p < .001), it did not produce a meaningful regression model. These findings suggest that willingness to integrate agricultural content may be influenced by additional experiential or environmental factors not captured in this model.

Objective Four: Demographic Characteristics and Perception Differences

[bookmark: _Toc206401369]Objective four, results displayed in Table 4, explored potential demographic differences in participants’ perceptions of agricultural education. No statistically significant differences were found in perceived importance based on hometown population, F(2, 22) = 1.16, p = .33, η² = 0.10. Likewise, gender did not yield significant differences in confidence levels (p = .51).

[bookmark: _Toc208234475]Table 4
Analysis of Variance Results for Perceptions of Agricultural Education (n = 25).
	Source
	df
	SS
	MS
	F
	p

	Between groups
	2
	0.31
	9.92
	1.16
	0.33

	Within groups
	22
	2.89
	0.13
	
	

	Total
	24
	3.20
	0.13
	
	



An independent samples t-test indicated that willingness to integrate agriculture varied significantly by Teacher Education Program year, t(36.74) = 13.29, p < .001, d = .89, with student teachers reporting higher willingness than those in earlier stages. While years in the program correlated positively with curriculum and standards scores (r = 0.69, p < .001), it did not significantly predict confidence (p = .99). These results suggest that students’ progression through the program is associated with increased willingness to integrate agriculture but not necessarily higher confidence.

Objective Five: Familiarity and Use of Agriculture in the Classroom (AITC)

Objective five examined relationships between AITC familiarity, lesson interest, and demographic factors. Independent t-tests showed no significant difference in lesson interest between participants familiar with AITC. Likewise, a one-way ANOVA found no significant differences in AITC familiarity across hometown populations, F(2, 22) = 2.68, p = .091. However, the moderate effect size (η² = .20) suggested a potential trend toward higher familiarity among rural participants. Only four participants (16.00%) reported having used AITC materials. Descriptive data indicated that participants from rural areas tended to be more familiar with AITC than those from suburban or urban environments, though these differences were not statistically significant.

Conclusions/Recommendations/Implications

Findings related to the study’s research objectives revealed meaningful relationships among pre-service elementary teachers’ agricultural perceptions, confidence, and willingness to integrate agricultural content. The following conclusions and implications are organized to reflect how results from each objective informed interpretations within the theoretical framework and prior literature.	
Grounded in Bandura’s theory of triadic reciprocal determinism (1978) and self-efficacy (1997), this study examined how environmental, personal, and behavioral factors shape pre-service elementary teachers’ perceptions of agricultural education. Participants generally perceived agriculture as relevant and beneficial to their future classrooms, aligning with previous research indicating that teachers view agriculture as valuable but often lack the training to implement it effectively (Kovar & Ball, 2013; Smalley & Rank, 2019). Participants’ willingness to integrate agricultural topics and their perceived importance of agriculture were positively correlated, suggesting that as confidence increases, so does intent to incorporate agricultural content, consistent with Bandura’s assertion that self-efficacy influences behavior through belief in one’s capabilities. 

Results from Objectives One and Two indicated that confidence in teaching agricultural content was strongly associated with willingness to integrate agriculture and moderately correlated with perceived importance and curriculum alignment. This mirrors findings from Stair et al. (2012) and Bowling et al. (2024), who noted that pedagogical experience and exposure to agricultural resources increase both confidence and integration intent. In this study, confidence remained moderate overall, which may reflect limited exposure to agricultural contexts and teaching strategies, echoing Knobloch et al. (2007) and McKim et al. (2021).

Results from Objective Three demonstrated that pre-service teachers in later stages of their preparation program demonstrated greater willingness to integrate agriculture, suggesting that classroom experience, mentorship, and familiarity with standards-based instruction contribute to growing self-efficacy. However, regression analyses revealed that no single factor, such as year in program, confidence, or familiarity with AITC, could independently predict willingness to integrate agricultural content. This indicates that multiple interacting factors likely influence integration behavior, including institutional culture, program structure, and perceived relevance of agriculture to the general education curriculum (Anderson et al., 2014; Rice & Kitchel, 2018).

Familiarity with AITC resources was limited, even though most participants recognized agriculture’s educational value. This finding from Objective Four echoes Burrows et al. (2020), who reported that most teachers had never heard of AITC despite high agreement that agriculture is important for students to learn. The disconnect between recognition and resource awareness suggests that teacher preparation programs may not be consistently embedding agricultural literacy opportunities or resource exposure into coursework. As Spielmaker et al. (2014) and Vallera and Bodzin (2019) emphasized, introducing agricultural concepts early and contextually in teacher training can improve confidence and classroom application.

Although demographic factors such as gender, hometown population, and familiarity with AITC were not statistically significant predictors, trends suggested that participants from rural backgrounds or later in their programs displayed higher willingness and confidence. This finding from Objective Five aligns with prior research demonstrating that rural upbringing and agricultural exposure influence teacher comfort and knowledge (Knobloch & Martin, 2000; Trexler & Suvedi, 1998). However, the limited sample size in this study constrains the ability to generalize such relationships.



Implications for Teacher Preparation

These findings emphasize that increasing agricultural literacy among pre-service teachers requires more than simply presenting agricultural topics; it demands intentional, scaffolded experiences that build confidence, relevance, and pedagogical competence. Embedding agriculture into foundational courses, methods classes, and practicum experiences could normalize its use as an interdisciplinary teaching tool. Structured exposure to agricultural curricula such as AITC may also help pre-service teachers view agriculture as compatible with core subjects and standards (Rice & Kitchel, 2018; Weeks et al., 2020).

Teacher educators should consider modeling agricultural integration in coursework and providing opportunities for reflection and micro-teaching that reinforce positive efficacy beliefs. This aligns with Bandura’s (1997) framework, where mastery experiences, social modeling, and supportive feedback strengthen self-efficacy. Encouraging agricultural literacy not only equips teachers to teach agriculture but also helps prevent the spread of misinformation and promotes informed citizenship (Colbath & Morrish, 2010; Specht et al., 2014).

Limitations and Future Research

The primary limitations of this study were the small sample size, self-reported data, and the cross-sectional design. The sample represented only a subset of one university’s pre-service teacher population, limiting external validity. The gender imbalance typical of elementary education programs also constrained analysis of demographic variation.

Future research should expand the sample size and include participants from multiple institutions to explore regional or institutional influences. Longitudinal designs could trace how agricultural perceptions and confidence evolve across teacher preparation and into early teaching careers. Qualitative methods, such as interviews or focus groups, could further explore unmeasured factors like teacher identity, mentor influence, or perceived curriculum constraints. Additionally, future work should assess how structured agricultural literacy interventions, such as AITC-based coursework or experiential learning, impact self-efficacy and classroom application.

Overall, findings suggest that pre-service elementary teachers value agriculture but often lack the confidence and resource familiarity to integrate it effectively. Confidence, willingness, and perception appear interconnected, shaped by exposure, program experience, and access to relevant resources. These insights highlight the importance of intentional agricultural literacy training within teacher preparation programs. By strengthening agricultural education exposure early in pre-service coursework, universities can help ensure that future educators are not only knowledgeable about agriculture but also prepared and motivated to teach it meaningfully across disciplines.
[bookmark: _Toc206401379]
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