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Objective & Research Questions
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´ Objective:
´Identification of opportunities and barriers to the
adoption of more sustainable knowledge and practice
among rural agriculturalists.
´This will guide curriculum development to increase the adoption
of more sustainable agricultural practices.

´ Research Questions:
´1. What do rural agriculturalists perceive to be the key
threats to future food production?
´2) What do agriculturalists recognize as potential
solutions to these threats?
Source: ClipartBarn

Personal Background
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´ Born and raised on a WI dairy
farm; lifetime of involvement
w/ ag communities of
practice.
´ 10 years of experience
teaching HS agriscience.
´ An author of the national AFNR
academic standards.
´ Dual PhD student in science
education and environmental
science at Michigan State
Univ.

Why care about farming practices?
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´ Rural Americans comprise less than 20% of the total US population
but occupy 97% of US land area (US Census Bureau, 2016).
´Land used for
agriculture and
private forestry
accounts for 72%
of the land use of
the lower 48 (Merrill
& Leatherby, 2018).
´Rural areas will be
critical for addressing
needs related to
population growth &
climate change
(Lal, et al., 2011).

(Merrill & Leatherby, 2018)

Background Information
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´ Food production will need to increase by 70% by 2050
using less land and fewer resources (FAO, 2018).
´Common agricultural practices may impede this goal.
´ For example, many current production practices result in
excess soil tillage (UNL, 2015) This causes…
´High rates of water pollution (CDC, 2016).
´Increased soil erosion (Trautmann, Porter, & Wagenet,
2012).
´Reduced drought tolerance (Hatfield, 2018).

Photo Credit: C. Kohn

´ Adoption of Best Management Practices has been sparse
(Mulla, Birr, Kitchen, & David, 2008).
´We don’t know exactly why this is.

Background Information
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´Socioeconomic disparities may affect the limited
adoption of more sustainable practices.
´Rural populations have the highest rates of poverty
(Thiede, et al., 2017).
´Rural household income is 20-25% lower than nonrural households (USDA, 2018).
´Little is known about the unique needs of rural schools.
´Rural considerations are nearly absent from teacher
preparation (Barley & Brigham, 2008) and from
educational research (Arnold, et al., 2005).

Methodology
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´Perceived threats to future US food production were
assessed using 51 semi-structured interviews:
´2017: high school agricultural instructors (n = 16)
´2018: farmers & other agricultural professionals (n = 35).
´Participants represented 14 states from all US regions.
´Interviews were conducted in person (in focus groups or
individually), by phone, and by video conferencing.
´Participants were recruited through professional
associations and social media.
´Participants were compensated.

Methodology
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´ Half of the participants were Millennials, and
1/3 were Gen-Xers.
´All had direct connections to production
agriculture.
´ The 2018 interviews consisted of 5 questions:
´Questions 1-2: threats to future food production
(inside vs. outside).
´Questions 3-5: proposed solutions (short-term, longterm, education-based).
´ All participants also completed a survey prior to the
interview.

Findings – Survey Results

Highest Level of Education
Completed

9
Political Affiliation
1 = Very Lib.

Masters

5 = Very Cons.
Some Grad

PhD
Some
College
2-yr

4-yr

Which of the following best
describes your views on
genetically modified foods?
88% - GMOs can be a part
of safe and sustainable food
production if regulated
properly.

(3/4s of US agriculturalists have a 4YD+
https://datausa.io/profile/cip/01/ )

Which of the
following best
describes your views
on climate change?
70.2% - I think that climate
change is occurring and
that human activity is the
primary cause.

Methodology
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´Audio transcripts were coded using computerassisted strategies.
´All 51 interviews were analyzed using exploratory
coding to identify what topics were addressed.
´26 interviews were analyzed using more
comprehensive thematic coding.
´(Miles, Huberman, & Saldaña, 2014; Remler & Van
Ryzin 2011).

´Coding conclusions were assessed for validity
through inter-rater reliability (AERA, 2006).
´The conclusions were confirmed with some of
the study participants for accuracy.

Perceived Threats – Alienation & Disconnect
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´ Alienation & Disconnect – consumers are not
sufficiently informed about food production.
´Their purchasing patterns and social media
use are supporting unsustainable trends.
´Gov’t policies are ill-informed & burdensome.
´ Quotes
´“A lack of education is really driving their decisions instead of
basing them on fact.”
´“They may have the best of intentions but they don’t understand
that some GMOs and other technologies might have fewer
environmental impacts.”
´ “We may change our operations to meet the needs and values of
modern consumers and by the time we change our operations
they may end up changing their values again.”

Perceived Threats - Economics
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´ Economics & Agency – consolidation of agribusiness
reduces the agency of farmers in a time of dire
economic circumstances.
´Consolidation & oversupply result in decreasing prices; these
economic threats inhibit action on other issues of sustainability.
´ Quotes
´“There are now only 2-3 companies to buy from instead of a
dozen…we used to work together more, but now it’s more
cutthroat.”
´“There has been a loss of that sense of community and now it is
every man for himself.”
´“We have a small farm here, and I can only imagine it will be
swallowed up by a bigger farm. If my goal was to keep a small
farm viable, the [profit] margins would have to be there to make it
happen.”

Perceived Threats - Ecology
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´ Ecological Sustainability – ecologically unsustainable
practices reduce future food production capacity.
´Rates of soil erosion, water contamination, and climate change
were especially salient as ecological concerns.
´ Quotes
´“If you were to go up to [an older farmer] and carry on a
conversation about climate change, which you can see is
evident, they will tell you it is a bunch of baloney.”
´“We have good farmers and we have some that are not as
sustainable. Some are putting corn on hillsides, not using cover
crops or contour strips or other conservation practices.”
´“At the end of the day, if you don't take care of the land is not
going to be productive. And we're not going to be able to feed a
growing population. “

Potential Solutions – Education, etc.
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´ Education was frequently mentioned as a solution (both with and
without specific prompting).
´However, education was more frequently viewed as being
necessary for the consumer than for agricultural producers.
´ Quotes
´ “General agricultural education [is needed] for all students at
school.”
´“Something we need to have is more hands-on training or
opportunity for kids to get on farms. In an urban setting, this might
be a community garden where they learn this is how stuff grows.”
´“A farmer is going to need a four-year degree to run their
operation.”
´“We need to have more hands-on training and make it easier for
kids to get on farms.”

Deeper Analysis – Participant XY Mapping
15

´To compare our anticipated problems/solutions with what
was discussed in the interviews, the interviews were recoded.
´Interviewees were then assigned an X-Y position by
calculating the percentage of their interviews that
pertained to specific topics:
´X-value = %Ecol/Sustain – (%Econ + %Alienation) + 100%
´Y-value = %Education
´Bubble size = ecological sophistication of responses

Rural Sustainability Problem/Solution Spectrum
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´ There seems to be
a correlation
between the
perceived need
for more
sustainable
practice and the
potential role that
education could
play for improving
rural sustainability.
´ Ecological Sophistication:
´ 0 - Ambivalence/Hostility
´ 1 - Neutrality

Trends
1. Eco frequency and eco
sophistication.

´ 2 - Implied Importance

2. Eco frequency w/
education as a solution

´ 3 - Explicit Importance

3. Tensions between identities

Key Conclusions
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1. Ecological sustainability is generally prioritized, but
socioeconomic sustainability is far more salient.
´ This is a “bullet wounds vs. high cholesterol” scenario.
2. Socioeconomic policies need to also be addressed for rural
ecological sustainability education to succeed.
´ Education alone is not enough.
3. Agriculturalists are more likely to perceive the need for
consumers to be educated than themselves.
´ It is unclear as to why this is as salient of a concern as
issues of economics, trade, & corporate consolidation.
´ Perhaps this reflects Fundamental Attribution Error (Plous,
1993).

Potential Implications for Education
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´ 1. Avoidance of deficit models: economic and social barriers
affected the adoption of more sustainable knowledge and
practice.
´Education alone cannot address these factors.
´Assumptions of ignorance may be fatal for the success of
these educational interventions.
´ 2. Roles of culture and context: the interviewees’ responses
suggest that where evidence originates may matter as much as
what the evidence suggests.
´How we perceive evidence is often directly impacted by our
own identities & allegiances (Hastorf & Cantril, 1952).
´Students are unlikely to trust evidence that is perceived to
originate from those with vastly differing identities, reflecting
arguments made by Lave & Wenger (1991) about COPs.

Potential Implications for Education
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´ 3. For science education to achieve social change,
situated/community-based learning is likely a prerequisite.
´Participants frequently alluded to the need for authentic
interactions to achieve full comprehension.
´This is reflective of situated learning theories (Lave &
Wenger, 1991)
´ 4. Agriculturalists perceive consumers as having a greater
amount of agency: consumer purchasing patterns impact
production decisions.
´Consumer and producer decisions & dollars are
necessary to improve rural sustainability.

Next Steps
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´These findings are guiding the
ongoing development of an
open-access agriscience
sustainability curriculum
(www.factsnsf.org).
´This sociocultural curriculum
is aligned to NGSS and AFNR.
´It emphasized both scienceliteracy and communitybased instruction.
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