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 Sowing the Seeds of Literacy in Agricultural Education
Introduction and Conceptual Perspective

Disciplinary literacy encompasses how individuals read, write, speak, and make sense of texts in a discipline (Moje, 2007; Shanahan & Shanahan, 2008). These habits of mind/practice vary according to each specific discipline, and each discipline has its own definition of what it means to be literate. Within the larger context of “science”, there are different disciplines with their own ways of creating and making sense of text.  One of those disciplines is agriculture. As such, there needs to be more inclusion of those specific habits of mind/practices that allow agriculturalists to access and create texts in their field (Spielmaker & Leising, 2013). This paper explores adapting current definitions of ‘agricultural literacy’ to be more inclusive of definitions from the literacy field, including ‘disciplinary literacy.’ Literacy has long been viewed as the ability to read, write, speak, and listen effectively (UNESCO, 2017). However, this view is based primarily on cognitive and psycholinguistic perspectives (Muth & Perry, 2010; Pearson & Hiebert, 2010). Though cognitive and psycholinguistic perspectives significantly impact instruction, research that is part of the sociocultural perspective on literacy (Gee, 2000; Tracey & Morrow, 2006) also plays a significant role. 

The theoretical work of Barton and Hamilton (2000) has been influential in further developing literacy theories as a social practice within a sociocultural perspective. They outlined six propositions about the nature of literacy that we find helpful in operationalizing this term: 1) Literacy is best understood as a set of social practices, 2) There are different literacies associated with different domains of life (e.g., in-school literacy and out-of-school literacy), 3) Literacy practices are patterned by social institutions and power relationships, and some literacies become more dominant, visible, and influential than others such as the expectation of how students should communicate in classrooms, which is dominated by disciplinary vocabulary versus how they communicate at home or with their friends outside of the classroom setting, 4) Literacy practices are purposeful, located within broader social goals and cultural practices, 5) Literacy is historically situated, 6) Literacy practices change, and new ones are frequently acquired through informal learning and sense-making processes (p. 8).

We acknowledge that literacies are “distinct written and oral language practices evident across varying social circumstances, domains, and classes” (International Literacy Association, 2023).  Readers use strategies aligned with their disciplinary community in a constructive process (Cantrell, 2022) as they make sense of and construct text. Agricultural literacy is a form of disciplinary literacy. The National Research Council (NRC) (NRC, 1988) defines agricultural literacy as an “understanding of the food and fiber system, which includes its history and current economic, social, and environmental significance to all Americans” (p. 1). Frick et al. (1992) conducted a Delphi study with panelists to refine the definition of agricultural literacy as: 

An individual possessing knowledge and understanding of our food and fiber system could synthesize, analyze, and communicate basic information about agriculture. Basic agricultural information includes the production of plants and animal products, the economic impact of agriculture, its societal significance, agriculture's important relationship with natural resources and the environment, the marketing of agriculture products, public agriculture policies, the global significance of agriculture, and the distribution of agricultural products (p. 36). 

[bookmark: _Int_iaKu4QnY]This definition has been revised numerous times since its inception (Powell et al., 2008; Kovar & Ball, 2013). Clemons et al. (2018) acknowledged that the previous definitions rely on knowledge, which they define as literacy, while not addressing the ability to read, write, and communicate in agriculture. When they surveyed their participants for their definitions of agricultural literacy, the predominant consensus was on specific agricultural content knowledge instead of content knowledge plus the literate practices needed to make sense of such knowledge successfully. Spielmaker et al. (2014) combines the two concepts to define agricultural literacy as “having the ability to understand and communicate the source and value of agriculture as it affects our quality of life” (p. 2). This creates a need to refine the definition of agricultural literacy to encompass the field's content and the processes by which it can be implemented. In a conceptual paper, the goal is to create new knowledge by building on carefully selected sources of information combined according to a set of norms (Jaakkola, 2020). This paper argues that a focal theory, the definition of agricultural literacy, is incomplete. Thus, we will introduce other theories or concepts to bridge the observed gaps to supplement the existing definition and propose a new definition of agricultural literacy. 
  
Methods

The specific method used is theory adaptation, which focuses on revising the current understanding of an existing theory or concept (Jaakkola, 2020) by introducing alternative frames of reference which are typically drawn from other theories to seek an immediate shift in perspective. To this end, we employ Moje’s (2015) 4 E’s Heuristic of Disciplinary Literacy Instruction as an additional frame of reference to broaden existing definitions of agricultural literacy by examining them through the four dimensions required to teach disciplinary literacy: engage, elicit/engineer, examine, and evaluate. By problematizing the existing definition of agricultural literacy, we hope to encourage a perspective shift to better align understandings about agricultural literacy with disciplinary literacy instruction, a focus in secondary classrooms. 

We created a two-week professional development (PD) summer institute at Mississippi State University to strengthen agricultural content knowledge and literacy skills among grades 5-12 agriculture and science teachers. Led by university faculty in animal science, literacy education, and geosciences, the institute emphasized collaboration in state science, English Language Arts, and Career and Technical Education standards. Teachers engaged in hands-on instruction in plant science, animal science, and meat science, teacher leadership, and disciplinary literacy, paired with field trips to the university dairy, plant and soil science research facility, livestock research facility, and learned about processing animals for consumption at the meat science lab. Participants included two cohorts of agriculture and science teachers (N = 20: N = 12 in cohort 1; N = 8 in cohort 2) from across the state, and their years of teaching ranged from one to 20+ years.

Data sources include pre/post/delayed interview data from the above-described agricultural literacy PD collected over two years, and teacher submitted lesson plans related to the PD topics. For this paper, we specifically focused on the interview question about participants’ definition of agricultural literacy (e.g., What do you think it means to be agriculturally literate?). To analyze teachers’ pre-, post, and delayed post-interview responses, we ran the transcripts through a word frequency count to generate the most common words used across the definitions. We followed this model for all interviews (e.g., pre, post, delayed post). 

We used an updated version (Amplify, 2023) of the language comprehension strand from Scarborough's Reading Rope to create a priori codes, including 1) knowledge, 2) vocabulary, 3) sentences, 4) reasoning, and 5) mental model to categorize terminology in participants’ definitions of agricultural literacy. We applied these codes to the word frequency lists, analyzing each word in alignment with the Amplify (2023) updated Reading Rope. After we completed coding, we chose to consolidate the vocabulary and sentence components of the Reading Rope into a larger overarching category called “communication.” Analysis of word frequency counts using a priori codes indicated most terms aligned more with the knowledge component (66-79%), followed by communication (16-25%), and reasoning (5-9%). There were no terms that aligned with the mental model component. 

Then, we examined participants' lesson plans submitted throughout the PD to identify where there was evidence of Moje‘s (2015) 4 E‘s to provide an intersecting view of literacy, focusing on authentic practice. We used the following codes when analyzing the lesson plans: a) Engage (engaging students in disciplinary practices), b) Elicit/Engineer (scaffolding students’ necessary knowledge), c) Examine (developing disciplinary discourse/vocabulary), and d) Evaluate (application of discourses). The findings below contextualize best practices for supporting agricultural literacy within authentic practices in a classroom environment, while helping us begin to construct a more inclusive definition of agricultural literacy.

Findings 

Several significant ideas converged around three concepts we will use to discuss our understandings and suggestions for future work: knowledge, communication, and reasoning. In our discussion of these concepts, we thread examples from lesson plans and PD participants' quotes to show how some participants enacted these concepts in their teaching, as aligned with Moje’s (2015) 4 E’s. Participants’ names have been changed to protect their anonymity. 

Knowledge

All teachers' definitions of agricultural literacy were heavily driven by content knowledge. This focus remained relatively high for most of the teachers from pre-to-post-to-delayed post-interviews. In the word frequency count, the most frequently used words that emerged dealt with knowledge, as defined by Amplify (2023), which included incorporating facts, concepts, and causal relationships related to the topic. For example, Kevin defined agricultural literacy as, “To be agriculturally literate, I think that means to know where your food comes from and where your food in your fiber, your food or clothes, and your shelter.” This knowledge-driven definition, focusing on facts and concepts, remained the same over the PD. Other participants held this view as well. For example, Molly posited, “Just understanding agriculture, not just that it's plants and animals, but all the aspects of agriculture. Expenses, costs, that kind of thing.” 

For some (n = 7) of the teachers, this idea of content knowledge was prevalent along with the causal relationship between agriculture and society. John noted that agricultural literacy is "[the] need to be able to understand and explain how day to day life could not function without agriculture industry as a whole in relation to like food products and fiber products on meat production, plant production." In his definition, John relied on agricultural concepts (e.g., food, fiber, meat, and plant production). However, he also addressed a causal relationship between agriculture and survival. This thought continued as he redefined agricultural literacy post-interview following the summer PD. He noted, “agriculturally literate would be understanding the multi-faceted areas of agriculture, food, fiber, shelter, all those aspects, and how they're intertwined into society. How civilization relies on agriculture to be able to survive.”

[bookmark: _Int_wp6HsbCr]Other participants also shared ideas related to causal relationships. For example, Holly, in her post interview, explained agricultural literacy as “an understanding of how agriculture works...in the industry.... and it's basically the effects on the economy and the environment lifestyle and its relationship with lifestyle.” Through authentic practice, knowledge was evident in all the teachers' lesson plans on assorted topics. Cohort one teachers provided a range of authentic knowledge-building practices, including artificial insemination, soil texture, immunology, and agricultural careers. However, nearly all of the teachers in cohort 2 (n =7) focused their instruction on plant science. They had their students create desktop greenhouses or grow hydroponic gardens in their school sites, or had their students conduct a water and soil investigation. One teacher tied his lesson planning to animal science and making a rumen. 

Communication

Almost half of the teachers (n =8) identified literate practices relating to vocabulary or extracting information from sentences in at least one of their definitions. For the word count frequencies, we combined vocabulary and sentences together for an overarching category of “communication”. For example, Bennett discussed the importance of knowing “agriculture terminology” as part of being agriculturally literate in pre-and-post and delayed post-interview definitions. He noted, “To be agriculturally literate, it is, in my opinion, having a good basic vocabulary and all agriculturally related topics." Walker also identified “agriculture terminology” as part of his initial definition of agricultural literacy. 

Further, some of the teachers included texts in their definitions. In his post-institute interview, Anthony focused on vocabulary knowledge while stating that

Understanding, [...] vocabulary that goes along with agriculture, keeping up to, or keeping up with, [sic] the publications and the documents that get put out about agriculture, about current events.... just kind of stay in tune with, uh, with what's going on by reading and keeping up with the latest agricultural topics and issues 

Still, others talked about being able to recognize and communicate agricultural information. Ashley said, “Being familiar with evidence-based agricultural information and being able to articulate it to others.” This articulation, communicating about agriculture, was a different line of thinking from her pre-institute and post-institute definitions that were knowledge-based. In her delayed post, Molly noted, “Being agriculturally literate means that you can read and understand concepts that are agriculturally based." 

In lesson planning, 12 teachers identified specific ways to elicit/engineer their students within the disciplinary practices. The teachers utilized strategies such as the ABC Brainstorming Chart, carousel activity, and quick writes in their classrooms to help scaffold their students in disciplinary practices. The other teachers (n = 8) indicated ways to elicit/engineer their students in disciplinary practice; however, they did not name a specific strategy in which to do so. For example, Caroline identified using sentence frames with her students in her desktop greenhouse lesson. In addition, many of the teachers (n =7) focused on vocabulary, using strategies to help their students examine the discipline-specific language used in either plant, soil, or animal science. 

Reasoning

Some teachers identified higher-order thinking skills, which require reasoning skills as part of their definitions. Tassie talked about the "comprehensive" knowledge needed to be agriculturally literate. She provided an example in her definition, discussing an activity in the PD where the teachers had to analyze the ingredients in plant-based meat products. This experience showed her “that there's so many things that I didn't know going in to truly be literate." Stephen included the idea of 'misconceptions' in his definition of agricultural literacy, post-institute. He said, “It means, you know, how, like, I guess also being a little bit more aware of the, um, um, uh, true things instead of, like, having, um, not having a lot of misconceptions about, um, economy.”

Only one teacher had students evaluate when disciplinary-specific language was appropriate to use with an audience, which is the fourth E in Moje's (2015) 4 E's. While many teachers crafted lesson plans that asked their students to analyze, research, or use textual evidence to justify a response, their lessons were restricted to classroom application only. Kevin had his students take the artificial insemination (A.I.) discipline-specific terminology and evaluate its appropriateness in writing an Extension publication for beef cattle producers about how to A.I. at home. In this lesson, the students were required to think carefully about how to write for an audience and what language to use and not use in their explanations. 

Conclusions and Recommendations 

Our exploration of agricultural education and examination of definitions for both literacy and agricultural literacy have garnered essential understandings. We acknowledge our paper has limitations as our findings and thus conclusions and recommendations are from a small data set of teachers who all teach in the same state. Thus, our boundaries are narrow. However, our paper does blend theory with empirical data from our participants. As such, this allows us to show the relevance of topic bridging theory and practice. Below, we share five steps that we believe will support the movement toward a more inclusive definition of agricultural literacy based on the work of our teachers. 

First, employ a more complex, encompassing definition of literacy itself. We embrace that literacy is more than reading, writing, speaking, and listening in a traditional context, born from cognitive and psycholinguistic perspectives. Though these notions of literacy are valid and essential, we are interested in literacy theories that examine how people use literacy in their everyday lives, within and, more importantly, beyond the school context as students transition to college and careers. We espouse the sociocultural perspective on literacy, particularly the work of Barton and Hamilton (2000), who outlined the six propositions about the nature of literacy we found helpful in operationalizing our understanding. Second, understand what literacy events and practices look like within the context of agricultural instruction and include both within the adapted definition. Drawing on Heath's (1983) work, Barton and Hamilton (2000) differentiated literacy events and practices. Literacy events are observable while literacy practices are understood to mean how people use written language daily. These practices involve values, attitudes, feelings, and social relationships (Street, 1993) and cannot be defined as observable behaviors. Much of what is considered literacy in today's classroom focuses on literacy events, what is observable, or what we see students doing with texts. Current agricultural literacy definitions are heavily driven by content knowledge and must address the literate practices needed to learn or access agricultural content. There is a lack of inclusion of the habits of mind/practices used to access and create agricultural texts as indicated in the interviews and lesson plans.

Third, consult definitions of disciplinary literacy, ensuring an adapted definition of agricultural literacy involves the specialized ways that agriculturalists interact with a text through reading and writing and how they communicate with other members of their discipline. Thus, agriculture educators can include strategies that align with their disciplinary community constructively, ensuring authentic experiences for their students as they include habits of mind/practices to engage their students in the access and creation of agricultural texts. Fourth, employ Moje’s (2015) 4 E’s to examine classroom practice through the four dimensions required to teach disciplinary literacy. Using this heuristic, we could construct a model to share exemplary literacy events and practices within the 4 E's heuristic, specific to agricultural literacy, providing visual and exemplars for practice. Fifth, consult with practitioners in the field, including their input and experiences, while revising a definition for agricultural literacy and foregrounding their voices and understanding, so their expertise is honored and valued.

To encompass a broader view of literacy, with Moje’s (2015) 4 E’s and previous research focused on agricultural literacy we propose the following definition to bridge the observed gaps in existing definitions (Jaakkola, 2020). 

Agricultural literacy in the ability to understand, communicate, and apply agricultural knowledge through discipline-specific literate practices. This includes not only content knowledge of the food and fiber systems, but also the skills to read, write, reason, and engage with agricultural texts and discussion in authentic, socially situated contexts. 

By integrating content knowledge with these specialized, authentic practices, the definition encompasses both knowledge, and the processes by which that knowledge can be implemented.
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