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A Multi-State Agricultural Literacy Assessment of Extension Professionals and Volunteers

Introduction

Agricultural literacy must improve among the public as agriculturists seek to address the greatest challenges facing food and fiber production (Vidgen, 2016). A person who possesses agricultural literacy can demonstrate “the ability to understand and communicate the source and value of agriculture as it affects our quality of life” (Spielmaker et al., 2014, p. 2). The positive implications of increased agricultural literacy include enhanced trust and favorability toward scientists and their research findings (Funk & Kennedy, 2016); diminished negative, reactionary responses to visual agricultural messages (Specht et al., 2014); and enhanced interest in agricultural careers, which can help address workforce shortages (Cosby et al., 2022). The depth of agriculture’s complexities must be communicated, and those efforts rigorously evaluated for the meaningful improvement of agricultural literacy (Judd-Murray, 2019).

Efforts that amplify agricultural literacy should be accessible across diverse audience segments (Pauley et al., 2019; Reilly et al., 2022). The voting population is often not included in agricultural literacy development efforts (Vidgen, 2016). Extension personnel reach audiences of all ages and sociodemographic levels as information hubs between universities and local communities (Kurtzo et al., 2019). Extension professionals and volunteers can and should utilize their unique position as catalysts of community change (Buys & Rennekamp, 2020) to develop agricultural literacy among the public (Hand, 2020). Possession of content knowledge is crucial for these efforts to be effective (Van Driel & Berry, 2012). Yet, little is known about the agricultural literacy of these critical community educators (Dale et al., 2017) because the target audiences for agricultural literacy research have historically been secondary teachers and students (Cosby et al., 2022; Kovar & Ball, 2013). There is a need to determine the agricultural literacy of keystone community educators, such as Extension professionals and volunteers (Dale et al., 2017). Identification of strengths and weaknesses among these groups can inform interventions to further their agricultural literacy (Gay et al., 2017), which should be available through professional development (Clemons et al., 2018).

The National Agricultural Literacy Outcomes (NALO) Framework guided this study as it was developed to uniformly assess agricultural knowledge (Brandt, 2016; Spielmaker & Leising, 2013). The NALOs serve as benchmarks for agricultural literacy, grouped into five themes, “Agriculture and the Environment; Plants and Animals for Food, Fiber and Energy; Food, Health, and Lifestyle; Science, Technology, Engineering, and Math; and Culture, Society, Economics, and Geography” (Spielmaker & Leising, 2013, p. 2). The Judd-Murray Agricultural Literacy Instrument (JMALI) operationalizes the NALOs into a standardized and validated assessment tool to summatively evaluate agricultural literacy among post K-12 adults (Judd-Murray, 2019). The JMALI can be used to determine adult agricultural literacy proficiency levels at three points (i.e., exposure, factually literate, applied proficiency), demonstrating agricultural literacy is not all or nothing (Judd-Murray, 2019).

The AAAE National Research Agenda calls for methods, models, and programs that educate the public and policy makers (Roberts et al., 2016). The inclusion of Extension professionals and volunteers from Kansas, New Mexico, and Utah supports Roberts’s et al. (2016) view, “Rigorous outcome data, beyond local focus, but extended in state-wide, multistate, and even national models will assist in long-term effective program development” (p. 16).

Purpose and Objectives

The purpose of this study was to assess the agricultural literacy proficiency of Extension professionals and volunteers in three states. The following objectives guided this study: 1) describe the agricultural literacy proficiency for participants by state and focus area, 2) determine the influence of years of service on agricultural literacy proficiency, and 3) identify the strengths and weaknesses of Extension professionals and volunteers related to agricultural literacy. 

Method

	We targeted two populations from Kansas, New Mexico, and Utah for this quantitative study. The first group were land-grant Extension professionals, which included Extension faculty and other Extension employees (i.e., program coordinators and paraprofessionals) who may or may not engage with their communities in topics directly related to agriculture. The researchers surveyed a total of 1,019 employees, with a response rate of 29% (n = 291). The second population were primary Extension volunteers; individuals who repeatedly participated as either youth or adult program leaders/instructors. Each state collaborator determined which volunteers qualified for recruitment and participation, with a focus on 4-H involvement. A total of 3,914 volunteers were asked to participate, with a response rate of 15% (n = 588). We recruited using prize incentives and email contact lists from Extension administration. Messaging focused on the value of the data for determining program efficacy and improving the accuracy of agricultural information for consumers. Participants were primarily White/Caucasian females (see Table 1).

Table 1.
JMALI Extension Assessment Population Samples
	State
	Population Surveyed
	N
	n
	Response Rate %
	Gender %

	Kansas
	Professionals
	444
	162
	36
	M: 32%, F: 68%, NA: .6%

	Kansas
	Volunteers
	2270
	338
	15
	M: 14%, F: 86%, NA: .6%

	New Mexico
	Professionals
	147
	41
	28
	M: 29%, F: 68%, NA: 2%

	New Mexico
	Volunteers
	65
	5
	8
	M: 13%, F: 63%, NA: 13%

	Utah
	Professionals
	428
	88
	21
	M: 27%, F: 72%, NC: 1%

	Utah
	Volunteers
	1579
	245
	16
	M: 22%, F: 78%, NA: .4%


Note. M is identified as male, F is identified as female, NC is nonconforming or binary gender; NA did not wish to identify a gender.

Participants varied in career stages and roles. We operationalized “early career” Extension professionals as ages 18–40, “mid-career” as 41–50 years old, and “late-career” as 51-66+ years old due to a lack of literature that firmly demarcated professional state ranges. Based on these parameters, Utah had the highest number of early career professionals with 46.6%, followed by Kansas, 32.7%, and New Mexico, 26.9%. Mid-career numbers were steady across the states: Kansas, 23.5%, New Mexico, 29.3%, and Utah, 27.3%. Kansas and New Mexico tied with the number of late-career employees at 44%, and Utah followed with, 26.1%. 
We administered the JMALI (Judd-Murray, 2019) assessment and a demographic questionnaire via Qualtrics using best practices for data collection (Dillman, 2000). The JMALI uses a sliding scale of assessment and provides baseline information on how proficient the participant is in five NALO themes. Fifteen questions were developed using three levels of assessment—the foundational items focused on content knowledge and relation to scientific phenomena and the more difficult questions drew on interrelated ideas and concepts that required an understanding of events, consequences, and processes. A participant’s proficiency score is determined by the number of correct answers in the JMALI assessment—participants with applicable proficiency answered ≥ 12 questions correctly, factually literate answered ≥ 8–11 questions correctly, and exposure answered ≤ 7 correctly (Judd-Murray, 2019). Participants cannot pass or fail; they simply exist along a scale of understanding.

Results

Objective 1: Agricultural Literacy Proficiency Levels by State and Focus Area

Most Extension professionals were either factually literate (46–57%) or applicably proficient (42–51%). Most volunteers also had either a factual literacy level (40–56%) or proficiency level (39–60%) understanding of the NALO themes. While the overall scores of the volunteers were lower than the Extension professionals, the exposure level stayed between 4–6% of all surveyed (see Table 2).

Table 2.
Proficiency Scores for Each Participating State
	[bookmark: _Hlk103946121]
	Assessment Summary

	State
	Primary Professional Role
	n/% of total participants
	Exposure %
	Factual Literacy %
	Applied Proficiency %

	Kansas
	Agriculture & Natural Resources
	106/65%
	2
	46
	52

	
	Family & Home
	36/22%
	3
	72
	25

	
	Nutrition & SNAP
	35/22%
	0
	37
	63

	
	Youth & 4-H
	61/38%
	3
	43
	54

	
	Total Participants
	160/100%
	1
	49
	49

	New
Mexico
	Agriculture & Natural Resources
	22/50%
	5
	55
	40

	
	Family & Home
	9/22%
	0
	34
	66

	
	Nutrition & SNAP
	2/5%
	0
	100
	0

	
	Youth & 4-H
	5/12%
	0
	20
	80

	
	Total Participants
	41/100%
	2
	46
	51

	Utah
	Agriculture &
Natural Resources
	29/33%
	0
	31
	69

	
	Family & Home
	24/27%
	0
	50
	50

	
	Nutrition & SNAP
	20/23%
	5
	75
	20

	
	Youth & 4-H
	14/16%
	0
	63
	37

	
	Total Participants
	88/100%
	1
	57
	42

	State
	Volunteer Role
	n/% of total participants
	Exposure %
	Factual Literacy %
	Applied Proficiency %

	Kansas
	4-H: Agriculture & Natural Resources/
Animal Science
	140/44%
	2
	52
	46

	
	4-H: Family & Consumer Science
	58/18%
	3
	62
	35

	
	4-H: STEM
	23/7%
	0
	60
	40

	
	4-H: Creative Arts
	47/15%
	2
	51
	47

	
	4-H: Personal Development
	51/16%
	2
	68
	30

	
	Total Participants
	319/100%
	4
	56
	40

	New
Mexico
	Youth & 4-H
	5/100%
	0
	40
	60

	
	Total Participants
	5/100%
	0
	40
	60

	Utah
	Youth & 4-H
	132/54%
	5
	63
	32

	
	Master Gardening
	18/7%
	5
	61
	34

	
	Total Participants
	245/100%
	7
	54
	39


Note: Supplemental Nutrition Assistance Program (SNAP) provides nutrition benefits to supplement the food budget of needy families so they can purchase healthy food. Science, Technology, Engineering & Mathematics (STEM) is a science-based integration program. The total number of participants may be inconsistent with the combined number of participants in the roles displayed because some roles did not fit these general categories.
Objective 2: Influence of Years of Service on Agricultural Literacy Proficiency

[bookmark: _Int_voWew1Vc][bookmark: _Int_YiRh7530]Most employees worked for Extension for less than three years (M = 37%). Forty-five percent worked for five years or less (M = 45%). On average, 11% were between 6–15 years and 22% had served at least 15 years in their role. There was a significant correlation between time spent in current roles and years served with Extension, r(86) = .89, p <.001. Most (80%) volunteers of Utah served for six years or less. Fifty percent of Kansas volunteers reported serving for that same amount of time, but also 30% of their volunteers committed for ten or more years. New Mexico volunteers reported 40% serving under ten years and 60% more than ten, but their sample size is limited.

[bookmark: _Int_108t0f9B][bookmark: _Int_B5Om2f0P][bookmark: _Int_FSdq0ipi]We used a one-way ANOVA to compare the effect of years of experience on Extension professional’s agricultural literacy scores at the p < 0.05 level. For Kansas and Utah, we met the assumption of homogeneity using Levene’s test (Kansas: p = 0.91; Utah: p = 0.20) and found no significant effect [Kansas: F(2, 158) = 1.10, p = 0.34; Utah: F(2, 85) = 0.78, p = 0.46]. We did not meet the assumption of homogeneity in New Mexico (p = 0.02), so we used a Welch ANOVA and found no significant differences (F(2, 25) = 2.17, p= 0.14).

Objective 3: Strengths and Weaknesses of Agricultural Literacy

Participants’ greatest strengths and highest JMALI scores were related to NALO Theme 1: Agriculture and the Environment, between 81–93% of all participants, across the three states, answered these questions correctly. Questions in this theme addressed the dependence and interactions of agriculture and environment in natural systems and their critical relationships. Literacy levels related to NALO Theme 4: STEM were participants’ greatest weaknesses. On average, only 41% of participants could answer at the factual literacy level and 22% at the proficiency level correctly. The most widely missed questions related to animal welfare regulations, marketing terms, and precision agriculture. Using partial scoring of the two most frequently missed questions, volunteers could not identify drones and cloning as practical applications, nor could they recognize precision agricultural techniques beyond determining topsoil depth. While professionals and volunteers scored similarly on these questions, more professionals comprehended the use of drones in agriculture than volunteers.

Conclusions & Recommendations

	Because Extension professionals and volunteers are the primary land-grant representatives for disseminating agricultural information to the public, investigating agricultural literacy is valuable for programming. Fortunately, participants had a foundational awareness of agricultural production as noted by their agricultural literacy equaling factually literate (≥ 8 correct answers) or higher. We anticipated Extension professionals with a role associated with agriculture and natural resources would score higher than other participants. This was the case for Kansas and Utah professionals; however, participants in other roles also had impressive literacy achievements that were comparable or even slightly better. Volunteers—primarily 4-H volunteers—reported factual literacy (≥ 8 correct answers). The volunteer data from New Mexico was an exception, however, as the low response rate is not representative of the population.

Interestingly, most employees worked for Extension less than three years. These trends could also represent how long professionals have served in a particular role. More notable, however, is there were no significant relationships in any career stage or years of service related to agricultural literacy proficiency scores. Comparatively, the length of time volunteers served had no significant effect on their proficiency scores. While these results are somewhat reassuring to know literacy levels were consistent, we question why there is not a difference among career stages. Because many of the participants had been in the profession for three years or less, we wonder if their agricultural literacy levels could be higher due to the proximity of completing a degree or relearning material because of relocating to a new position. Similarly, the positive correlation between years of experience and current role implies professionals are staying within their roles as they move through their Extension career, which may limit their ability to learn more about new agricultural practices through a career shift. Nevertheless, we recommend investigating state-level preparedness efforts to support agricultural literacy advancement.

As Vidgen (2016) and Pauley et al. (2019) suggested, continued amplified efforts to improve agricultural literacy among the public is vital to addressing the greatest challenges facing the industry. Therefore, we recommend implementing additional programmatic efforts to connect Extension professionals and volunteers to lay audiences. Investigating agricultural literacy levels among key stakeholder populations could also be foundational to determining the success or influence of respective Extension efforts. As such, we recommend creating and evaluating outreach efforts organized by NALO theme to target agricultural literacy priorities.
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