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Civic Agriculture Meets the Classroom: 
Advancing Agricultural Literacy in Mississippi K-12 Schools

Introduction

Lewis (2018) conducted a national study of 1,170 people and found that overall, the American public is not agriculturally literate; many are not familiar with all that encompasses agricultural production. In fact, even though agriculture plays a vital role in virtually all aspects of our lives including food, clothing, and shelter, many do not consider the impact agriculture has on their individual lives (Taylor, 2021). Bayer and the National 4-H Council (2019) conducted a survey on parents, teachers, and teens on agricultural literacy and careers in agriculture. They found that 92 percent of high school teachers surveyed believe that agricultural science education is important (Bayer & National 4-H Council, 2019). However, only 62 percent of high school teachers surveyed feel somewhat qualified or very qualified in teaching agriculture content to their students. Furthermore, 82 percent of the high school teachers surveyed noted that they would like to engage in professional development to help increase their agricultural content knowledge (Bayer & National 4-H Council, 2019). Therefore, to help further advance agricultural literacy among Mississippi K-12 teachers, we developed a professional development entitled the Agricultural Science Professional Development 2.0 (ACRE 2.0) whose goal was to increase agricultural literacy knowledge and instruction in Mississippi classrooms.

An agriculturally literate society is vital because all citizens benefit from understanding the economic, social, and environmental significance of agriculture (American Farm Bureau Foundation for Agriculture, 2012). We need a well-educated society to advance the development of a secure, cost-effective, and sustainable food system to meet the nutritional needs of an estimated nine billion people by 2050 (Molloy & Britt, 2023). In this study, we examine how engagement in ACRE 2.0 influenced K-12 teachers’ instructional practices related to agricultural literacy, specifically focused on incorporating local agricultural commodity instruction in their classrooms. 

Conceptual Framework

To situate our work in agricultural literacy, we embrace a theory called “civic agriculture” a term first coined by Thomas Lyson (2000, 2004), a rural sociologist. Lyson (2004) defined civic agriculture as a “locally organized system of agriculture and food production characterized by networks of producers who are bound together by place” (p. 63). Kaika and Racelis (2021) noted that problem solving is at the foundation of civic agriculture; examining an issue at a local level such as food insecurity or hunger is dependent on individuals working together to come up with solutions. We intricately weave this theory with the educational notion of place-based education (Dewey, 1915).  In place-based education, much of the focus of the instruction revolves around the local context. Place-based education can allow students to become active investigators of their own communities. Agriculture provides a natural context to teach place-based, local topics to students because it is everywhere. Agriculture is all around us from the car we drive to the clothes we wear to the food we consume. As such, these two ideas meld together an emphasis on teaching students about local commodities that impact their world. Figure 1 integrates civic agriculture with place-based education to create the conceptual framework that guided this study. 

Figure 1

Agricultural Literacy at the Intersection of Civic Agriculture and Placed-based Education
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Note. This framework is a combination of civic agriculture (Lyson, 2000, 2004) and place-based education (Dewey, 1915) with agricultural literacy in K-12 education at the intersection.

Methodology

[bookmark: _Int_ZOUeyGMA]We chose a case study design (Creswell & Creswell, 2022) because it allowed us to examine our ACRE 2.0 teachers’ knowledge of instructional practices in agricultural concepts using multiple documents including interview transcripts, lesson plans, open-ended survey questions, and social media posts. Our case—the teachers in our professional development—was bounded within the context of the ACRE 2.0 professional development (Salmons, 2021). Within that bounded system, we specifically chose to investigate one area of the professional development—the introduction of the Mississippi commodities to the teachers. Therefore, we were guided by one research question: (1) How does engagement in agricultural literacy professional development influence K-12 teachers’ local agricultural commodities instruction? 

Context 

We conducted this exploratory study with 94 K-12 participants from Mississippi whose teaching experience ranged from one year of teaching to 30 + years. They participated in a four-day summer institute with two additional days during the following academic year. During the four-day professional development, they learned about poultry science, food science, hunger in Mississippi as a statewide issue, socio-emotional learning, and literacy instruction. Specifically, the participants engaged in agricultural lessons focused on topics such as chicken embryo development/candling eggs, food safety, food labels, food sensory evaluation, food processing, and food chemistry. They also got to tour the Poultry Unit at the local university farm. 

Further, they used children’s picture books to explore hunger as well as investigated hunger in their state, county, school district, and school, as well as learned how to incorporate reading, writing, vocabulary, and speaking and listening strategies into their classroom instruction. Over the two days of follow up, the participants learned about the importance of dairy in our state by making cheese, learning about how the Mississippi State University ice cream is made, and learned about and sampled dairy and dairy alterative products (e.g. yogurts, milk, cheese). They also learned about school lunches around the world and received a fabric map of the world along with cards with pictures of items consumed for school lunch around the world. They also learned more about poultry houses and designed their own poultry houses, with basic materials such as cardboard, popsicle sticks, paper, and chicken gummy candy. 

Data Sources and Analysis

We collected multiple data sources, including their application to ACRE 2.0, two participant-created lesson plans based off content from the PD, social media posts reflecting ACRE 2.0 content, post/delayed post interview data transcripts, and post/delayed post survey data over a three-year period.  Participants created and submitted a lesson plan at the end of the four-day summer PD and turned in another lesson plan after the second follow up day during the academic year. Their lesson plans were based off of content learned during the PD and were aligned to their specific grade level standards. They could choose to focus on poultry science, food science, socio-emotional learning, or hunger or a combination thereof for the plan. 

Survey and interview data provided additional insight into their PD experience and lesson planning process and included questions related to implementation of agriculture, literacy, and socio-emotional learning content as well as poultry and food science misconceptions, and information on their instructional practices. Surveys and interviews were conducted at the end of the four-day summer PD as well as at the end of the spring after the final follow-up day. We looked at each participant individually coding for their use of local commodities in their lesson plans and how they talked about teaching the commodities in their surveys and interviews. Further, we examined their social media posts on our [program] social media page on Facebook to see further evidence of how they taught about the commodities in their classrooms. We organized the codes into within-case themes. To present the findings of this study, we have changed the names of the participants to protect their anonymity. 

Results and Findings

First, we present data from across our 94 participants. Overarching results showed that most of the teachers focused on local Mississippi commodities in their lesson planning with many across the three years focusing on poultry science, specifically eggs, and/or the life cycle of the chicken. Specifically, 28 percent of teachers (n=27) designed a lesson around poultry science; the second largest group (n = 17, 18%) focused more on food insecurity learning about food banks, childhood hunger, and food deserts where there is a lack of fresh commodities such as meat, vegetables, and fruits. Nine teachers (9%) designed lessons to teach their students the farm to table concept, while eight teachers (8%) wrote lesson plans on different jobs in agriculture and three (3%) focused on teaching students about horticulture, specifically the oxidation of fruit. To further illustrate this focus, we present four brief case studies of our focal participants illustrating ways in which they incorporated local agricultural commodities into their instruction. Names were changed to protect the identities of the participants. 

Teresa: Gardening and Food Deserts. Teresa is from the Delta; she came from a family farm background and had been infusing agriculture content into her classroom for approximately 21 years. In her application she wrote about the importance of introducing students to agriculture content. She said, “Agriculture is so important to everyone. Giving students a chance to learn more about agriculture in traditional classes will impact some in many ways that would not be possible if not taught in class.”

[bookmark: _Int_qYC2FbOl][bookmark: _Int_QtBwBCZe]The school district she works in is in a food desert, a geographical area where residents have limited access to nutritious, affordable food. She teaches 7th grade science in the only middle school in her county’s consolidated school district. When we started talking about food deserts during ACRE 2.0, Teresa commented that she did not realize that was such a prominent issue in the state and that she was not aware her own county was considered one. As such, one of the lesson plans she submitted dealt with having her students investigate food insecurity and ways in which they could provide students at their school with nutritious, local food. Her students researched food insecurity in Mississippi and proposed solutions to solve this crisis such as putting leftover food (e.g., bananas, wrapped items from the cafeteria) on a specific table at lunch to let other students take extra home. 

Another way in which she incorporated local agricultural commodities into her instruction was through hatching chickens and adding them to her garden at school. In her post interview, she talked about how she has secured chickens that she plans to add to their outdoor space, and her husband was already building a chicken coop for the chickens. Because poultry is the number 1 commodity in Mississippi, she wanted to expose her students to this commodity. In her region, students are more familiar with row crops and gardening. As such, her social media posts reflect the addition of a chicken coop in her garden. In her post survey, she also noted that her class and after school garden club were going to expand their garden and add more state-recognized commodities to the garden so the students could learn from it and try new produce types. An example she mentioned was soybeans and rice. In her social media posts about the garden, she showed how her students were learning not only about taking care of a garden but also about the nitrogen cycle through the dissection of soybean plants in the classroom. 

Jessica: All about Eggs. Jessica is a high school science teacher in the Northwest region of the state. She had served as the Envirothon coach for 10 years at a previous school, taking over as the FFA sponsor, even though she was not an agriculture teacher. She taught multiple science classes including chemistry.  In her application she expressed the desire to “find ways to incorporate agriculture into chemistry [as if she could do so she] truly believe[s] her students' lives would be richer.” 

She embraced the poultry side of professional development. Like Teresa, although poultry is the number 1 commodity in Mississippi, it is not the number 1 commodity where she is located; cotton is the prominent commodity in the region. Regardless, she focused many of her lesson plans over the year on this commodity. She noted, “My students have loved learning about poultry in class. We’ve completed osmosis of eggs and gone through the hatch-out process.” She did the hatch-out process with her Zoology class at her high school.

In the incubating eggs activity in her classroom, she had her students apply math skills with the eggs before they were incubated and during the hatch-out process. Specifically, she asked the students to measure the circumference of the egg in centimeters and convert it to inches, the mass of the egg in grams, and convert it to ounces. She also had them make general observations about the eggs—the color, texture, if speckled and as they went through the incubation period, the students candled the eggs and wrote a description of what they saw (between days 5-7 and 10-14). Once the eggs hatched, they observed the chicks and calculated the percentage of eggs that hatched. For the eggs that did not hatch, she had the students crack them open and identify the stage of embryonic development, using a life cycle of chickens set purchased as part of the grant. For any chicks that perished after hatching, she had them calculate the mortality rate. 

The following year, Jessica repeated the hatch-out process. She wrote on the PD social media page, “We have 18 baby chicks. One that just hatched a few moments ago, about 6 trying to hatch, some duds.” She included some videos of the hatching process as well that others could share with their students in their classes. During the lessons on incubating eggs, the students repeated the same process that Jessica used the first year she had chicks hatch in her classroom. 

Catherine: Food Pantries and How Did That Get in my Lunchbox? Catherine was a second-grade math and science teacher located in the Southwest region of the state. She grew up on a dairy farm and worked in various agriculture sector jobs after high school. In her application she wrote about the importance of being able to tie agriculture content into her classroom instruction, as “science is not a core subject in lower elementary.” She also noted that she desired to provide her students with the opportunity to “understand and appreciate the work that goes into all aspects of agriculture” as “growing up on a farm I was privilege to know that my food did not come from a grocery store—that was just a middle man”. 

As such, like Teresa, she first embraced the food insecurity topic and taught a series of lessons around that topic. She noted that she read aloud many of the children’s books we provided on the topic such as Saturday at the Food Pantry (O’Neill & Magro, 2021) and Lulu and the Hunger Monster (Talkin & Murray, 2020). Her class created trading cards on different ways they could help others who needed more to eat. She also did a series of lessons on common items in the lunchbox; based off of the book, How Did that Get in my Lunchbox (Buttersworth, 2013). 

In this series of lessons, her class learned about bread (wheat, state-recognized commodity) and she brought in her electric bread maker and the class made bread. The class learned about yeast, oxygen, carbon dioxide, and fermentation. They also learned about dairy, which is another state-recognized commodity. They were able to try different cheese products and discuss which they liked best in their classroom. Catherine described her students’ excitement: “I have learned the power of the bread machine as a classroom management tool,” she noted. She also shared: 

My students have loved learning about and making bread in class. Through this experience they now know more about [State] commodities-especially wheat and dairy and are sharing that information at home with their loved ones.

Susan: Using Chicks as Art Models. Susan was a high school teacher from the Northeastern region of the state who taught various classes at her local high school including social studies electives such as Psychology, Sociology, and Problems in American Democracy 1 as well as Art 1. She had never taught any agriculture content in her classes prior to her experience in ACRE 2.0 however she was eager to bring agriculture content because “many of my students have experience with agriculture in farming or raising chickens.” In her Art 1 class, her students engaged in a hatch-out project last fall. They observed the life cycle of a chick with a life cycle kit while the eggs incubated. In a social media post on the [the program] page, she wrote, 

As part of agriculture in the classroom, Art 1 hatched chickens this past month. At the beginning of the project, the students created value drawings of eggs. As the eggs incubated, students observed their growth. Once the chicks hatched, the students practice their observation skills by drawing the chicks.

While this was not the initial lesson plan she submitted for the ACRE 2.0 program, it was an idea she had while teaching her classes that she pursued. 

Discussion and Conclusions

The ACRE 2.0 PD was designed with the purpose of increasing agricultural literacy knowledge and instructional practices for K-12 teachers in Mississippi. A well-educated consumer is necessary to contribute to the success of a safe and affordable food system that must feed the expected nine billion people by 2050 (Molloy & Britt, 2023), highlighting the economic, social, and environmental significance of agriculture. 

The findings of this study highlight that engagement in PD translates the conceptual framework of civic agriculture (Lyson 2000, 2004) combined with place-based learning (Dewey, 1915) into tangible classroom instructional practices focused on local commodity and community issues. Learning about the local community through civic agriculture and place-based education can help students develop deeper connections to their surroundings and gain a better understanding of issues impacting their lives. O’Mahony (2012) noted that through local-based lessons students can start to see community as a place and also community as a people. 

The teachers' lesson plans along with the other sources of data we collected directly addressed the principles of the framework. The teachers focused their lesson plans on solving local problems such as food insecurity, exploring local commodities unique to Mississippi, and integrating agricultural concepts into their classrooms. As such, implementing agriculture lessons in various classrooms allows students to learn more about the state commodities that are grown and produced for their consumption. This emphasizes the importance of community well-being and ecological stewardship. Furthermore, increasing knowledge and practice about the local community can help students further develop stronger community ties as they start to see themselves not only as consumers in the community but also contributors to it as well. 
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Agricultural Literacy at the Intersection of Civic Agriculture and Placed-based Education
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