
Education for sustainable agriculture: a typology of the role of
teaching farms in achieving learning goals and objectives

Kelly Monaghana, Marilyn Swisherb*, Rosalie L. Koenigc and Juan C. Rodriguezc

aSchool of Natural Resources & Environment, University of Florida, Gainesville, FL, USA;
bFamily, Youth and Community Sciences, University of Florida, Gainesville, FL, USA;
cAgronomy, University of Florida, Gainesville, FL, USA

(Received 3 July 2014; accepted 31 August 2015)

Teaching farms have recently gained popularity, but they are often expensive
venues per student credit hour. It is therefore important they are used effectively.
This research explored why faculty members use teaching farms, their goals and
objectives with regard to the farm, and how they integrate teaching farms into
curriculum. Twenty interviews were completed with faculty representing 15
institutions. A combined inductive and deductive approach was used to analyze
data. The result was a typology of the roles of teaching farms in achieving edu-
cational goals and objectives. Four types of roles emerged: enhancement, compe-
tency, exploration, and foundation. Three of the four types reflect one of three
models of higher education prevalent in the US. Our research suggests a better
understanding of educational theory and pedagogy, combined with a firm appre-
ciation of the different models of higher education could significantly enhance
the quality of the learning experience provided on teaching farms.
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Introduction

Terms like hands-on, applied, state of the industry, and real world characterize much
of the contemporary discussion about how to improve post-secondary education in
the United States. These terms are often juxtaposed to classroom learning, described
as theoretical or impractical. Two aspects of this discussion of how to improve post-
secondary education are problematic. First, the emphasis on practical knowledge
seems to relegate higher education to honing a set of skills rather than developing
higher cognitive abilities or a deeper knowledge base. Second, terms like hands-on
imply that instruction should use experiential learning, but the way the terms are
used fails to reflect the pedagogical foundations of experiential learning in educa-
tional theory and research.

In the agricultural and life sciences, the emphasis on practical education using
‘learning by doing’ or ‘experiential learning’ has fueled a growing interest in teach-
ing farms. Although the use of teaching farms may seem like a novel approach, they
have existed for more than a 100 years, inspired in part by the early demonstration
farms used to expose farmers to innovative farming techniques (Bailey 1905; Leis
et al. 2011; Mazurkewicz, Harder, and Roberts 2012; Sayre and Clark 2011). There
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are 54 four-year degree programs in sustainable agriculture in the US (Sustainable
Agriculture Education Association 2014). Approximately 170 post-secondary institu-
tions offer some sort of program (minor, certificate, etc.) that focuses on sustainable
agriculture (Thompson 2012). Tal (2008) argues that a sustainable agriculture cur-
riculum requires students call upon what they learn in many courses – biology, ecol-
ogy, economics, geology, and sociology. History and ethics are also critical for
students to understand where practice has gone wrong in the past, how to improve
practice in the future, and how to address issues where values inform practice
(Biedenweg, Monroe, and Oxarart 2013; Chrispeels and Mandoli 2003; Dwyer
2009). Faculty support for an interdisciplinary approach to sustainable agriculture
education is well documented (Anderson 2013; Clark et al. 2013; Jacobsen et al.
2012; Parr et al. 2007; Tal 2008). Students must synthesize knowledge across disci-
plines and draw upon core knowledge gained prior to entering professional study for
them to be able to create the kind of location specific, comprehensive solutions that
sustainable agriculture envisions. It is therefore crucial that teachers of sustainable
agriculture help students develop the higher-order cognitive skills like analysis, eval-
uation, and creating. Many sustainable agriculture programs focus on using a teach-
ing farm as a key component of the curriculum and as an opportunity for
incorporating experiential learning or other learning theories into the program. The
purpose of our research was to explore how faculty members use teaching farms to
enhance the educational experience for students. We were particularly interested in
the role of teaching farms in achieving learning goals in courses related to sustain-
able agriculture (Sustainable Agriculture Research & Education Program 2012).

Literature review

Professors commonly say that they use teaching farms to provide experiential learn-
ing for students through opportunities to ‘learn by doing’ (Andreasen 2004; Parr and
Trexler 2011). It is true that experiential learning theory suggests that students learn
best when they are active and engaged in topics relevant to their personal interests
and goals. However, experiential learning involves much more than simple
‘hands-on’ application of techniques or skills (Ballantyne and Packer 2009;
Libarkin, Beilfuss, and Kurdziel 2003; Mans, Shiimshon, and Suransky 2010). A
brief overview of the development of learning theory explains our motivations and
rationale for this research.

John Dewey, one of the first professional educators to insist that experience was
the basis for learning, recommended that teaching should embed new knowledge in
the prior experience and knowledge of the learner (Dewey 1938). Benjamin Bloom
led a group of educational psychologists who developed a classification of levels of
intellectual behavior important in learning. Bloom identified three domains of learn-
ing: cognitive (mental skills), affective (growth in feelings, attitude or emotion), and
psychomotor (manual or physical skills) and six cognitive levels (Bloom 1956).
Anderson et al.’s (2001) revision of the taxonomy retains six levels: knowing,
understanding, applying, analyzing, evaluating, and creating. Achieving higher cog-
nitive levels is important to problem solving, assessing alternatives, developing
innovative and original solutions, and creating new knowledge and technologies.

Integrating the work of Dewey and Bloom, Kolb (1984) developed experiential
learning theory. Kolb’s model includes four distinct processes, Concrete Experience
(CE), Reflective Observation (RO), Abstract Conceptualization (AC), and Active
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Experimentation (AE). Optimal learning occurs only when learners can complete all
four processes. Learning occurs in two phases. First, learners must grasp new
knowledge. The CE and AC processes are active in this phase. Only after a learner
has grasped new knowledge can s/he complete the learning experience by using the
new knowledge to construct mental models. The second phase occurs when a learner
transforms simply ‘knowing something,’ into meaning, understanding, and an ability
to use the knowledge beyond rote application or specific techniques or skills. RO
and AE are critical processes in this final phase of learning. Learners usually prefer
one or two processes over the others, generating preferred learning styles (Hawtrey
2010), but extensive evidence indicates that all four processes must occur for the
learner to move beyond lower level cognitive abilities like understanding a concept
to higher level abilities like evaluation or creativity (Kolb and Kolb 2005). A peda-
gogical approach based largely on ‘learning by doing’ or hands-on experience can
lead to an overemphasis on CE and a failure to provide students with the complete
set of learning experiences required to construct meaningful mental models of what
they learn in the lab or field setting and encourage higher cognitive thinking.

Little work has been done evaluating the degree to which theoretically based
teaching practices are utilized on teaching farms and the contribution of the farm in
achieving student learning outcomes. Parr and Trexler (2011) argue that a teaching
farm is an opportunity for students to participate in reflection and experimentation,
but they do not make it clear if the farm actually serves a purpose beyond students
being able to practice concepts learned in the classroom. Hamilton-Ekeke (2007)
encourages the use of field activities to enhance the learning experience for students
but conclude that these activities often do little more than stimulate interest in course
content, provide an opportunity for students to visualize concepts discussed in the
classroom, or offer a unique venue for bonding among students and between the stu-
dents and instructors rather than encouraging higher cognitive thinking. Some
research explores student learning outcomes achieved through field-based education
and outdoor learning activities for elementary or secondary education programs, but
rarely are pedagogical practices addressed or evaluated for effectiveness (Hamilton-
Ekeke 2007; Klemmer, Waliczek, and Zajicek 2005; Miller 2007; Mittelstaedt,
Sanker, and VanderVeer 1999).

One could argue teaching farms serve a laboratory role in agriculture and
research shows that many labs fail to make effective use of experiential learning.
Abdulwahed and Nagy (2009, 284) examined the degree to which experiential learn-
ing theory is used in laboratory classes and concluded that ‘There is a general con-
sensus that laboratory work generates poor learning outcomes compared to the time,
effort and costs invested in laboratory education …’ They attribute much of this fail-
ure to inadequate attention to all four of the learning processes that are keys to cog-
nitive development, a thorough comprehension of subject matter, and the ability to
use knowledge creatively. In general, low cognitive levels, such as knowledge,
understanding, and application, tend to be reflected in the language used to discuss
the goals and outcomes associated with using a laboratory or teaching farm. Despite
the lack of research on teaching farms in higher education, the body of literature that
does exist generally does not focus on the use of pedagogy or curriculum develop-
ment (Lawson and Brew 2004; Mittelstaedt, Sanker, and VanderVeer 1999).

To reach higher cognitive skill levels, professors must also influence the holistic
educational development of the student. Angelo and Cross (1993) describe six
teaching goal areas that are critical to the student’s development as a learner and
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professional. These include the higher-order thinking skills Bloom and Kolb discuss,
but also basic academic success skills, discipline-specific knowledge and skills, lib-
eral arts and academic values, work and career preparation, and personal develop-
ment. The six goal areas for instruction are highly interrelated and failure to teach to
multiple goals reduces instructional success overall and in specific areas. For exam-
ple, teachers often focus heavily on discipline-specific knowledge and skills, but a
student with poorly developed academic success skills usually cannot gain a full
comprehension of content subject matter. Groves et al. (2012) found that the experi-
ential learning model was effective in teaching academic success skills to students.
Overall, enhanced attention to all goal areas can increase learning in discipline-
specific topics. Teaching to the ‘whole student’ addresses the National Research
Council’s (2009) recommendation that institutions should broaden the undergraduate
student experience to include training in transferable capabilities such as communi-
cation, teamwork, and management.

Educational research also demonstrates the importance of setting clear learning
and outcome objectives for any curriculum and for each component or module in
any curriculum (Alonso et al. 2008; Hauer and Quill 2011; Meyers and Nulty 2009).
Learning objectives, in turn, should drive the content and activities covered in the
classroom or in a field setting. In most cases, activities on the teaching farm do not
comprise the entire curriculum for a program of study, or even an entire course.
Field-based learning experiences should therefore support the overall learning goals
of a broader curriculum. It is critical to design activities that incorporate all pro-
cesses in the learning cycle, or complement processes that will occur in other venues
like the classroom, and that support defined learning and outcome objectives in
order to generate higher level learning outcomes (Quinton and Smallbone 2010).

Teaching farms are potentially very valuable, perhaps even critical, components
in an educational program designed to achieve higher cognitive thinking and
integrate multiple academic disciplines. For this to occur, the professor will need to
integrate farm activities into the curriculum as a whole and take advantage of the
opportunities to include learning processes like RO and AE. The research evidence
regarding the need to go beyond a single focus on learning by doing is extensive in
diverse professional educational programs like engineering and medicine (Bullock
et al. 2009; Cobos-Moyano, Martin-Blas, and Onate-Gomen 2009; Dewoolkar et al.
2009; Furian 2009; Lawson, Abraham, and Renner 1989; Meah, Smith, and Thomas
2009; Regev, Gause, and Wegmann 2009; Sherman and MacDonald 2009; Ti et al.
2009). Roberts (2006) discusses the application of the theory of experiential leaning
to agricultural education.

Although they are potentially valuable, teaching farms can be relatively costly to
operate per student credit hour generated, which is problematic in a period of con-
strained budgets. The average annual operating budget for teaching farms can vary
greatly. Leis et al. (2011) report that the annual cost of running a teaching farm can
range from $5000 to more than $125,000. It seemed prudent therefore to make sure
that the farms are used effectively. The purpose of our research was to (1) under-
stand why faculty members use teaching farms, (2) their goals and objectives with
regard to the farm as a teaching venue, and (3) how they can more fully integrate
teaching farms into overall curriculum.
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Methodology

Sample selection

Mazurkewicz, Harder, and Roberts (2012) used a snowball sampling technique to
identify all four-year institutions where teaching farms were used to teach sustain-
able agriculture using online search engines, USDA databases, and an inventory
compiled by the Sustainable Agriculture Education Association. They contacted 243
institutions and 80 responded. Next, every professor who could be identified that
used the teaching farms was asked to submit a copy of his/her syllabi for any course
in which the teaching farm was used. Seventy-eight syllabi were gathered
(Mazurkewicz, Harder, and Roberts 2012). Mazurkewicz, Harder, and Roberts
(2012) evaluated each syllabus on a four-point scale for the degree to which the
professor used the teaching farm to integrate experiential learning into the course.

However, course syllabi are rarely complete descriptions of a professor’s goals
and objectives or of the totality of learning experiences provided to the student. We
therefore decided to interview professors to explore more thoroughly how and why
they use a teaching farm as part of their curriculum. It was unrealistic to interview
all of the professors who had submitted syllabi. We therefore selected a maximum
variation sample of courses for the present study (Coyne 1997). Maximum variation
samples are useful when the researcher’s objective is to understand the variety of
ideas about complex subjects in a group of potential participants (Curtis et al. 2000).
The ultimate goal is not statistical generalization, but rather to be able to characterize
the range of different perspectives that are present rather than the typical or ‘aver-
age’ perspective. The sample included the professors of the ten syllabi scoring the
lowest and the highest on the scale used by Mazurkewicz, Harder, and Roberts
(2012) in their study. Twenty professors of the 22 contacted agreed to participate.
Those who declined were replaced by the next highest or lowest scoring syllabus.
The twenty professors selected represented 15 institutions from around the country.
The institutions varied in terms of public and private, small and large, and land grant
and liberal arts schools. The final sample included two private institutions, six small
institutions (<20,000 students), and seven land grant universities.

Interview development

We developed a semi-structured interview to explore how and why faculty members
use teaching farms in their courses and the degree to which the farm is used to
incorporate experiential learning theory into the course or accomplish other teaching
goals. The topics covered in the interview reflect key components in the body of
theory upon which this research rests (see Table 1). This body of knowledge and
theory has developed over several decades as researchers built on preceding work
and as a result provides a coherent and overlapping set of key ideas or concepts to
guide instructional practice. For example, a portion of the interview addresses
experiential learning, which directly addresses professors’ understanding of Kolb’s
concept of learning preferences. Another portion of the interview determines the
cognitive levels professors are seeking to achieve on the teaching farm, which is
directly related to one of the teaching goal areas identified by Angelo and Cross.
One reason for using the semi-structured interview is that it allows the participant to
tell his or her story; to provide information about a general topic or set of topics in a
way that ‘makes sense’ to him or her (DiCicco-Bloom and Crabtree 2006; Miller
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and Glassner 2004). While the interviewer has a rather specific set of topics in mind,
six in our case, these topics are apt to fold together into a larger framework for the
participant (Ogden and Cornwell 2010). Ultimately, the researcher’s task is to cap-
ture these larger frameworks.

We used cognitive testing to ensure that the questions were clear, made sense to
respondents, and would provide the information we needed (Beaty and Willis 2007).
The major revisions to the instrument after cognitive testing were to change the
order of the topics covered and to include a question about the kinds of activities
conducted on the farm, frequency of use of the farm, and other descriptors of the
resources used on the farm. Some revisions were also made to question order to
reflect the logical order in which respondents thought about each topic. We also
found that some faculty members use the teaching farm in more than one course.
When this was the case, we asked the participant to select a specific course and
respond to our questions with regard to that course only.

Data collection and analysis

Each professor was contacted via email to request his/her participation in the study.
We provided an informed consent document and a description of the topics that
would be included in the interview by email upon scheduling. Verbal informed con-
sent was obtained prior to conducting the telephone interview. Interviews lasted
approximately 45 min. One individual conducted all interviews. She recorded each
interview and took extensive notes throughout the interview. The interviewer created
a one to two-page case summary of the key points that the participant made and sent
it to the participant as soon after the interview as possible (Bernard and Ryan 2010;
Northcutt and McCoy 2004; Patton 2002). Participants had the opportunity to

Table 1. Topics covered in semi-structured interviews with faculty members who use
teaching farms for courses related to sustainable agriculture.

Topic Areas covered

How Farm Is
Used

Extent to which the instructor uses the physical facility of the farm in his/
her course; frequency of use; kinds of activities that are conducted on the
farm

Goals and
Objectives

Identify the faculty member’s learning goals and objectives; understand
the degree to which the faculty member relies on the farm to reach those
goals and objectives; provide examples of farm-based activities that are
specifically tied to reaching learning goals and objectives

Experiential
Learning

Understand what the instructor means by experiential learning; identify
how the instructor uses the farm in experiential learning with probes
about different components in the learning cycle

Learning
Preferences

Identify how the instructor defines the terms ‘learning styles’ or ‘learning
preferences;’ explore whether the instructor specifically uses the farm to
address diversity in learning preferences; identify examples of specific
activities used

Cognitive Levels Identify the cognitive levels the instructor wants to achieve; understand
whether s/he uses the teaching farm to help reach those levels; identify
specific kinds of activities associated with reaching desired cognitive
levels

Barriers Identify the most important barriers that instructors face to using the
teaching farm as they would like to use it in their teaching program
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correct any misunderstandings on the part of the interviewer, delete information, or
provide additional information. Participant verification is a recommended procedure
to enhance the reliability and validity of data collected through techniques like inter-
views (Hardy and Bryman 2004; Patton 2002).

We used a combined inductive and deductive approach to data analysis (Felding
2009; Maxwell 2012), incorporating the recommended practices of multiple, inde-
pendent analysts (Saini and Shlonsky 2012) to enhance reliability and an iterative
and interactive process. The analysis process consisted of three basic steps. The first
was to identify specific ideas or themes that emerged from the data. The team began
by identifying specific ideas or themes that emerged in response to each of the six
topical areas covered in the interviews, using the case summaries as amended and
approved by the interviewee. We chose to use the case summaries rather than inter-
view transcripts for analysis as this method has been reported as being superior to
verbatim transcripts for thematic analysis procedures that seek to capture broad con-
cepts (DiCicco-Bloom and Crabtree 2006; Easton, Fry McComish, and Greenberg
2000; Halcomb and Davidson 2006; McLellan, MacQueen, and Neidig 2003). In
this step, each of the three analysts independently identified and wrote down the key
themes that emerged. A combined inductive and deductive approach uses concepts
from grounded theory and avoids the assumption that all relevant topics and con-
cepts are known prior to data collection allowing for both theoretical and emergent
themes to surface during data analysis. The analysts used a deductive approach to
identify themes based on the theoretical concepts for the research, the topics listed
in Table 1, and an inductive approach to identify unanticipated or emergent themes
(Bernard and Ryan 2010). Emergent themes show unanticipated relationships
between theory based concepts and other ideas that are not yet part of the theory.
Theoretically based themes are concepts or ideas relevant to the body of literature
from which this research draws upon. After completing a case, the three researchers
reviewed their findings as a group to identify commonalities and differences in what
they had identified.

In the second step of the analysis, we grouped the themes identified in step one
into larger conceptual frames that reflect over-arching relationships among the
themes that emerged from the interviews (Bernard and Ryan 2010; Felding 2009).
Identifying these larger frames permits one to gain an understanding of how respon-
dents’ views about several potentially related topics ‘fit together’ into a holistic
framework. Even if subconsciously, human beings create these larger mental models
or scaffolds in many aspects of their lives (Austin and Fischhoff 2012; Capelo and
Dias 2009; Stibel 2005). This component in the analysis process allowed us to iden-
tify these larger mental constructs that the responses to our questions elicited, and to
understand the commonalities among respondent’s views of the role of the teaching
farm in their programs.

The third step was to create a model, a typology in this case, that reflects the key
characteristics, particularly the differences, in how professors use teaching farms to
enhance learning about sustainable agriculture (Northcutt and McCoy 2004). The
ultimate aim of this research went beyond understanding the role of the farm for
individual professors in individual courses. Rather, we wanted to understand the
way teaching farms are being used by professors in terms of their overall mission as
educators. What are professors trying to accomplish when they incorporate a teach-
ing farm into their classes? How do they think the farm will help them achieve their
overall educational aims for their students? What do they think the farm adds to the
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student’s educational experience that will make the overall educational experience
more meaningful and lasting for the student? The final stage in our analysis was to
create a model or models of how faculty members at four-year universities perceive
the role of teaching farms in achieving their goals and objectives as professors.

A typology is a system of classification based on identifying the key characteris-
tics of different members of an overall set of objects, organisms or, in our case, the
role of a teaching farm in achieving broad educational objectives. Any typology is
based on identifying ‘ideal types.’ An ideal type is a model of a specimen that has all
of the critical or key characteristics used to define a category in the typology. Actual
specimens in any typology usually vary from this abstract model. Ideal does not mean
best; rather ideal simply refers to the abstract (or idea) model of something. The
nuclear family is one type of family and the ‘ideal type’ for a nuclear family consists
of two married adults of opposite sexes and their offspring. We often find families
where grandparents also live in the home. However, this doesn’t change how we
describe this family – we still consider it a nuclear family rather than an extended
family (another type), for example. In short, ideal types are abstract representations
that include all of the most common versions of the key defining characteristics of that
particular type. In our case, the characteristics of each type of farm are based on
differences in the conceptual frames identified in step two.

Results

Both emergent and theoretical themes emerged in the initial step of examining the
responses of each participant to the six topics covered in the interview listed in
Table 1. We provide one example in Table 2 which shows the five themes associated

Table 2. Themes associated with the topic ‘How Farm Is Used’ and examples of the kinds
of specific responses from participants.

Theme
Type of
theme Examples of responses

Role of farm in course Theoretical Students experience hands-on application of ideas
presented in the course
Students get to experience a real farm
environment

Components of the farm
used

Emergent The farm provides experience with organic
production systems
Students can gain experience with cropping
systems, livestock production, or both

Methods of assessing
learning in farm activities

Theoretical Respondents mentioned self, peer, and faculty
evaluation of student performance and learning
Techniques like diaries and presentations used to
assess learning

Teaching methods using the
farm

Theoretical Students get opportunities for problem solving in
assignments
Use a combination of individual and group work
Diaries allow students to reflect on what they
have learned

Time and effort required of
students

Emergent Visits to the farm for demonstration purposes
Students spend additional hours on the farm
outside of class meeting time
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with the interview topic ‘How Farm Is Used’: (1) the professor’s perceptions of the
role of the farm in his/her course or curriculum; (2) the components of the farm that
the professor uses in his/her teaching; (3) to what degree and how the professor uses
the farm to assess learning; (4) the kinds of teaching methods or techniques used on
the farm; and (5) how much time and effort the professor requires of students for
farm-based learning activities.

We provide a few examples of the specific ideas or concepts that participants
mentioned for each theme about how the farm is used in Table 2. The theme ‘role
of farm in course’ was a theoretically based theme because of the potential impor-
tance that a professor’s perception of the role of the farm would reflect his/her
understanding and application of experiential learning or other learning theories.
Some participants saw the farm mostly as a way to give students a realistic farm
experience – similar perhaps to a field trip or practicum on a farm. Others saw the
farm as a way of letting students apply concepts that they learned in other settings
(like the classroom, for instance) to solve problems. The theme regarding the time
and effort required of students was an emergent theme as it does not directly relate
to the theoretical foundations of this study. As the examples of specific comments in
Table 2 show, the time and effort required of students varies greatly. Some profes-
sors take students to the farm essentially on ‘visits’ to see some aspect of farming
while others require that students complete entire semester projects that constitute a
significant component of the course grade on the farm. This example demonstrates
the breadth of specific concepts or ideas that participants gave regarding the same
theme. In other cases, participants’ responses were much more similar. For example,
the theme ‘components of the farm’ emerged because many participants mentioned
specific enterprises or facilities on the farm that were important to them, such as
organic production plots, a livestock unit, or a sales point for farm products.

In some cases, an idea or concept was associated with more than one topic,
sometimes by the same respondent. For example, some professors mentioned reflec-
tion of some sort as both a teaching method used on the farm and as a component
of how they assessed student learning. This does not, in our view, represent confu-
sion but rather reflects the individual’s association of related theoretical concepts in
their practice as a professor. Reflection is a critical component of experiential learn-
ing – and assessing the quality of a student’s reflections is certainly a valid way to
assess the student’s learning, particularly the development of higher cognitive skills
if used well.

Table 3 indicates the themes, both theoretical and emergent, associated with each
of the six topics covered in the interviews. The more detailed discussion of the range
and type of responses provided by individual participants for the first topic listed in
Table 2 are representative of the range and mix of types of themes and comments
for the other topical areas. We do not provide a detailed list of specific examples of
each theme in Table 3. A few examples will illustrate the range of ideas. For exam-
ple, when asked about how they used the farm to achieve course goals and objec-
tives, professors’ responses ranged from ‘analyze how systems interact’ to
‘understand how to behave around livestock.’ Similarly, professors used the teaching
farm to reach both lower and higher cognitive skill levels (Topic 5). In some cases
professors felt achieving higher cognitive levels such as evaluating and creating
required intimate use of the teaching farm. In these courses students might be
required to develop a farm plan or solve a problem. In other courses professors
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viewed the farm as an opportunity for students to reach the cognitive level of appli-
cation where students would practice what they learned in the classroom.

Our objective in the second phase of analysis was to identify overarching or con-
ceptual frames (sometimes called mega-themes in the literature). The majority of the
themes identified in Table 3 are connected to one of three conceptual frames, although
there are a few themes that appear to be relatively unconnected to larger mental mod-
els of the teaching farm and its role in construction. An example of one theme will
illustrate how these interconnections were identified and interpreted. One theme that
emerged under the topic ‘How Farm Is Used’ is the role of the teaching farm in the
course (Table 3). Some instructors indicated they use the farm to turn abstract ideas
and concepts taught into the classroom into real experiences, to get beyond academic
understanding. The theme ‘Motivation for using experiential learning in the course’
emerged under the topic ‘Experiential Learning.’ For example, instructors said that
they use the farm to actively engage students in the learning experience, to get them
involved in learning. Although these themes emerged under different topics during
the interviews, both relate to a broader conceptual frame of the role of the teaching
farm in overall pedagogy and course organization and structure.

We identified three overarching conceptual frames: (1) the role of the teaching
farm in overall pedagogy and course organization and structure, (2) the desired

Table 3. Themes associated with each of the six topical areas covered in the interviews with
instructors using teaching farms in instruction related to sustainable agriculture.

Topic Themes
Type of
theme

How Farm Is
Used

Role of farm in course Theoretical
Methods of assessing learning in farm activities
Teaching methods using the farm
Time and effort required of students Emergent
Components of the farm used

Goals and
Objectives

Cognitive level of student learning outcomes Theoretical
Role of the farm in meeting course goals and objectives
Who sets the goals and objectives
Desired skill set reflected in course goals and objectives

Emergent
Experiential
Learning

Instructor understanding of experiential learning Motivation for
using experiential learning in the course

Theoretical

Application of the four learning processes
Emergent

Learning
Preferences

Faculty perception of learning styles Theoretical
Role of farm in meeting the needs of different learners

Emergent
Cognitive
Levels

Factors affecting cognitive level achievable Theoretical
Farm relationship with classroom curriculum
Amount of effort required by instructor Emergent

Barriers Theoretical
Financial cost of operating a teaching farm Emergent
Availability of personnel resources
Course time available to be on the farm
Availability of farm equipment
Administrative support
Environmental conditions
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student learning outcomes associated with using the farm, and (3) the institutional
support and faculty commitment required to use the farm in the desired fashion
(Table 4). The first two of these frames are theoretical. For example, we would
anticipate that the professors views of the role of the teaching farm in overall peda-
gogy and course organization and structure reflects the professor’s pedagogical ori-
entation, understanding, and application of theoretical models for instruction. The
third frame, however, is an emergent concept that we did not anticipate, although
we perhaps should have given the cost per student credit hour on most teaching
farms.

While we originally anticipated that a single model might emerge from our anal-
ysis, the analysis revealed four distinctly different roles for the teaching farm as a
component in an overall instructional strategy and approach. Table 5 presents a
typology of the role of teaching farms in contemporary agricultural education at
four-year institutions of higher education. This is not a typology based on the physi-
cal attributes of teaching farms (the kinds of infrastructure, crops, etc.), but rather a
typology of four distinct approaches of faculty members who use teaching farms to
achieve overall educational goals and objectives. In fact, any specific physical farm
– the infrastructure – could play different roles for faculty members who have differ-
ent overall teaching goals and objectives. The three conceptual frames that emerged
in the second step in our analysis provided the structure for identifying the key char-
acteristics of each of the four ideal types. Each type is distinct, however this is not
to say that each instructor uses the farm in only one role. These types represent the
various ways farms can be used – the same instructor could use the farm in multiple
ways throughout a single course or their use of the farm may vary between courses.
Table 5 provides a summary of the key characteristics of each of the four ideal types
in the typology.

Enhancement role

In this role, the teaching farm provides complementary activities to a primarily class-
room-based course. Faculty members typically want to reach application level types
of learning objectives on the farm, but the role adapts well to a wide range of learn-
ing outcomes. Examples of specific learning outcomes include introducing students
to agriculture, giving them an appreciation of what is involved in farming, or allow-
ing students to apply a concept or idea learned in the classroom. Activities empha-
size building on or extending the concepts and ideas from the classroom. Examples
are demonstrations, short projects or tasks, and observations. The time spent on the
farm is largely limited to class time and instructors may describe the use of the farm
as ‘farm visits.’ Assessment techniques are not elaborate and may be based primarily
or even exclusively on compliance with required activities. Teachers often see the
role of the farm as a way to more fully engage students in the course: get them out-
side or eliminate distractions that often occur in the classroom. The teaching farm is
also used to ‘equalize’ students, to allow ‘non-academics’ or ‘students with learning
disabilities’ to succeed. Levels of institutional and faculty support are not critical for
this role because the faculty make use of what facilities are available opportunisti-
cally. They rely on what is available or make do with what they have. Accessibility
can be a major constraint for this role since time on the farm is typically during the
school day. An off-campus farm seriously limits its utility in this role. Many faculty
members say their course would be different without the teaching farm, but they do
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not use the farm as the core of the learning experience. Achieving course objectives
does not depend on the farm.

Competency role

The teaching farm in the competency role serves fundamentally as a replica of an
operating farm. Learning outcomes focus on technical competencies needed for
employment in production agriculture. Professors use the teaching farm as a critical

Table 5. A typology of the role of teaching farms in achieving educational goals and objec-
tives of instructors teaching about agriculture in 4-year institutions of higher education in the
United States.

Ideal type

Conceptual frames

Student outcomes Institutional support Role of farm

Enhancement Expected outcomes are
mainly application level
outcomes. The farm is an
opportunity for students
to apply what they learn
in the classroom

Institutional support
required is minimal.
Instructor makes use of
existing farm facilities,
tools and resources.
Success of the course
does not depend on
specific features of the
farm

The teaching farm is an
added feature that allows
instructors to expand on
their classroom-based
curriculum. The teaching
farm is not essential to
reaching course goals and
objectives

Competency Instructors want students
to be able to manage a
farm in its entirety. Core
competencies developed
are primarily technical
knowledge to operate a
farm

Human and financial
resources required to
operate this type of
teaching farm are
demanding. The teaching
farm functions as a
working farm

The teaching farm is an
essential component in
these courses. Students
spend a significant
amount of time on the
farm and learn every
aspect of the farm
operation. The course
depends on the existence
of the teaching farm

Exploration Learning to operate a
farm is secondary.
However, the teaching
farm allows students to
learn specific techniques
or skills related to
farming. The primary
objective is to allow
students to explore social,
economic, and
environmental aspects of
agriculture

The cost per student for
the learning experience is
high. Institutional
resources are critical to
provide students a
complete learning
experience

The teaching farm serves
an important role in these
courses. The teaching
farm engages the
students’ senses and
facilitates an
intellectually stimulating
experience

Foundation Desired student outcomes
also include personal and
professional
development. Emphasis
is put on creativity and
problem-solving

Faculty and institutional
support are not critical.
Instructor time with
students and the depth of
interaction are more
important than the
facilities available

The teaching farm
provides an opportunity
for a more holistic
educational approach that
allows students to
explore their own life
goals and address larger
social concerns
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component in the curriculum, often requiring lengthy and intensive effort on the part
of students. Full two-semester course sequences, requirements for students to com-
plete activities and projects on their own time, and designation of the course(s) as
the students’ capstone experience are common. Emphasis on the application cogni-
tive level is pronounced. Professors typically stress ‘hands-on experience,’ learning
about all aspects of farming including farm management, and giving students a
chance to apply what they learn about in the classroom. Professors also stress pro-
fessional skills like communication, responsibility, and time management as desired
course outcomes. Class projects that incorporate farm, crop, or business plans may
be part of the course, and a wide variety of farming practices are incorporated, in
some cases involving both livestock and crop production systems. Analytic abilities
are a secondary emphasis, with a strong focus on identifying problems and the
potential solutions to them. A typical example would be that a group of students
must diagnose a problem, find information about how to solve the problem, and then
decide which of several potential solutions they would apply. Professors often
emphasize keeping a journal of observations and presentations as components of the
learning activities. Assessment also stresses the ‘practical’ or ‘applied’ emphasis in
this role. For example, some professors use peer evaluation by group members and
evaluation by faculty and non-faculty members of group projects in addition to the
traditional individual professor evaluation of student performance, stressing
assessment to determine how ‘realistic’ or ‘practical’ the plans are. Faculty and
institutional commitment is critical for the competency role. To function as ‘replicas’
of operating farms, the teaching farm needs to reflect the kinds of enterprises, equip-
ment, and conditions that students can expect to encounter after graduation. Market-
ing components like an on-campus CSA or farmers’ market, for example, may be
important for students to learn about marketing. The need for fiscal, human and
physical infrastructure is high and one problem for these farms is the high cost per
student for the educational experience.

Exploration role

In this role, the teaching farm is a critical component in allowing students to explore
complex concepts dealing with the social, economic and environmental aspects of
agriculture. Desired student learning outcomes focus on higher cognitive skills like
analysis, evaluation, and, in some cases, creating. Faculty members want students to
be able to identify problems and pose potential solutions for them as in the case of
the competency role, but the importance of discovery learning is much greater. Fac-
ulty will stress the importance of learning from the consequences of decisions or
learning from mistakes, often encouraging students to test alternative solutions and
evaluate the outcomes from each. Assessment also tends to be comprehensive. Peer,
group, and self-evaluation are commonly important components of assessment.
Assessment also often involves reaction papers in which students use what they
learn on the farm to reflect upon and discuss complex topics or issues. Group activi-
ties are the core of the learning experience on the farm. Unlike the competency role,
group projects tend to be developed and planned by the students, not by the profes-
sor. Group projects often include an experimental or inquiry component and the end
product includes reflection upon the learning experience. Learning about group pro-
cesses is itself a learning objective in many cases, going beyond shared responsibil-
ity to goals that deal with management of the group or team experience. Activities
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are often designed to integrate what students learn in the classroom, including con-
cepts, processes and skills. Farms used in this role are much more apt to explore the
social components of agriculture. Service learning experiences are not uncommon
components in this type. Faculty members frequently mentioned using all of the stu-
dents’ senses (auditory, kinesthetic, visual) in the learning activities. Overall, their
objective is to provide an intellectually stimulating learning experience in which the
student gains mastery of both skills and competencies and higher level critical think-
ing skills. Faculty and institutional support for these farms are critical because the
cost per student for the learning experience is high. In addition, outside support may
also be critical because student projects may involve service learning components.
The need to involve faculty members from multiple disciplines and to have the facil-
ities that provide for the range of projects and activities needed to achieve course
goals drives costs in this role.

Foundation role

In the foundation role, the teaching farm serves as the organizing or focal point for
a holistic educational approach that focuses on giving the student a foundation for
his/her life career and personal development. The role of the farm is not particularly
necessary to teach students about agriculture or farming, or how to run a farm.
Rather, the farm becomes the professor’s venue for personal and professional
development for students. The learning outcomes deal as much with the student’s
ability to make life and career choices and develop his/her intellectual abilities as to
learn specific techniques or skills relevant to production agriculture. The activities
are varied, but tend to focus on learning experiences that will encourage students to
explore a wide array of ideas and concepts and how s/he can apply those in his/her
own life. Group activities are common, but the outcomes in the foundation role
include students bonding with their peers, developing a sense of their own life goals,
and exploring how to use what they learn to address larger social concerns. Faculty
members use the teaching farm to break down barriers between themselves and their
students and between students. Assessment focuses strongly on what the individual
gains from the process, both in terms of knowledge and experience. Reflection
papers, group discussions, and peer reflection are strong components in assessment.
The faculty member serves as a guide and mentor in the learning process. Faculty
and institutional support are important, but not critical for this role. Facilities are not
as critical as time with the student and the students’ ability to interact with each
other, with faculty members, and with individuals and organizations outside the
university.

Discussion

The four types of roles in which teaching farms are used in post-secondary educa-
tion provide insight into the diverse learning experiences professors try to create by
utilizing a farm. Farms can be critical components of a course or can serve to sup-
plement concepts and ideas presented in a traditional classroom setting. Many of the
faculty members interviewed demonstrate their belief that teaching farms can
enhance student learning and assist professors in facilitating learning experiences
that encourage higher cognitive abilities. However, the degree to which professors
take advantage of the farm as a teaching tool that promotes creativity and problem
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solving largely depends on professors’ understanding of pedagogical methods. All
of the faculty members interviewed said that they do try to incorporate experiential
learning into their courses by using the teaching farm, but their understanding of the
theory of experiential learning varied. Most faculty reduced experiential learning
theory to lower cognitive goals, giving students the opportunity to ‘apply what they
hear in the class room’ or gain ‘hands-on experience.’ This view of experiential
learning theory is incomplete and over-emphasizes the CE component in the learn-
ing process. It also misidentifies this component, essentially equating CE to simple
repetition of a skill or idea. CE in Kolb’s view involves higher cognitive skills, such
as problem solving. This view of experiential learning is quite pronounced among
faculty using the teaching farm in a competency role. Professors using the farm in
the exploration or foundation roles were more likely to incorporate all four of the
learning processes into their courses whether or not they were able to clearly articu-
late the theory of experiential learning.

Faculty also use the farm to accomplish other teaching goals. For example, the
teaching farm was often seen as a way to meet the needs of diverse learners. Many
faculty felt the teaching farm created learning opportunities that were appealing for
students who may not enjoy traditional classroom learning, preferred ‘learning by
doing,’ or were more kinesthetic learners. This approach reflects an outdated peda-
gogy and limits their ability to use contemporary learning theory to design learning
objectives and course activities. Experiential learning and most other theoretically
based learning models suggest learners need to participate in multiple learning pro-
cesses and that although students may have a preferred learning style, completion of
the learning cycle is critical for higher level comprehension and cognitive skill
development (Kolb and Kolb 2005).

The extent to which the six teaching goal areas proposed by Angelo and Cross
are accomplished through teaching farms also varies depending on the professor’s
overall course objectives and approach to using the farm. Strong emphasis was
placed on career and work preparation when course learning objectives focused pri-
marily on preparing students to work on a farm. However, other professors made it
a priority to incorporate other disciplinary perspectives into the curriculum and pro-
vide students an experience on the farm that would contribute to their personal
development. Focus on these goal areas was more common in courses using the
teaching farm in its foundation role. Courses using the teaching farm in the explo-
ration role often focused on teaching students discipline-specific knowledge and
skills and basic academic success skills to help them succeed in their academic and
professional careers.

The emergence of four distinct roles for teaching farms has implications for the
development of teaching materials for use on teaching farms. No single set of mate-
rials can adequately serve the needs of all faculty members using teaching farms.
Materials appropriate for a competency role would, for example, typically focus on
lower level cognitive skill development than those for a foundation role. While the
content would certainly overlap to some degree, the differences in the professor’s
broad educational objectives could lead to different emphases in content or other
teaching goal areas. The professor using the competency role would typically be
more interested in presenting material constituting well known and broadly accepted
concepts while a professor using an exploration role would be more likely to want a
more comprehensive presentation of concepts, including concepts open to debate or
yet to be broadly accepted by practitioners. Exercises for the competency role would
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focus more on development of basic operational skills while those for an exploration
role would emphasize analyzing and solving problems that require intellectual skills
like assessing scientific evidence. The distinct approaches to using teaching farms
calls for materials that are appropriate to the overall teaching strategy and an attempt
to develop a ‘one size fits all’ set of materials is likely to yield a product that is not
very satisfactory for any of the roles.

Specific course or curriculum objectives grow out of an institution’s or an indi-
vidual faculty member’s model of what post-secondary education is – what it should
accomplish for students and, ultimately, for society as a whole. There is growing
concern, expressed by the National Academies of Science and other key institutions
that contemporary agricultural education does not prepare students adequately to
meet challenges that they are likely to face in the contemporary world (National
Research Council 2009). These challenges will require innovation, creativity, prob-
lem solving capabilities, an ability to understand and appreciate diverse peoples and
ideas, and a deep understanding of basic scientific concepts and principles of scien-
tific discovery.

Our research revealed some interesting relationships between contemporary ideas
about the role of post-secondary education and what professors emphasize in their
use of teaching farms. Our intent in this research was not originally to develop a
typology of the use of teaching farms by faculty members, nor did we intend to
examine how the professor’s model of the role of post-secondary education is
reflected in how s/he uses a teaching farm. That there were four quite distinct roles
for teaching farms was unanticipated and led us to try to understand the underlying
bases for these quite different approaches to using teaching farms. As we examined
the roles, we found that three of the four ideal types in the typology reflect one of
the three models of post-secondary education prevalent in the US: (1) vocational
education, (2) professional preparation, and (3) the classic liberal arts model.

One model for post-secondary education grows out of a long tradition of voca-
tional or trade schools in the US. The vocational model is common in two-year insti-
tutions (U.S. Department of Education 2010). This model focuses on training
individuals for a specific job. Once oriented toward positions like secretary or appli-
ance repairman, contemporary institutions and programs have evolved to train for
the jobs available today, such as IT or laboratory technician. This model provides
the individual with an explicit skill set that will permit him/her to meet the require-
ments for specified positions. The competency role in our typology focuses largely
on the kinds of skills, cognitive development and content that are central to the
vocational model of post-secondary education. The objectives and activities
described by participants who stressed learning by doing, providing ‘a real farm
experience,’ and gaining ‘practical’ knowledge intentionally or not reflect the foun-
dations of a trade or vocational education.

A second view of post-secondary education is to provide people with the knowl-
edge and skill sets needed for a lifelong career in a profession. Today’s universities
include a number of professional colleges that require only two years of general edu-
cation, often in specific pre-professional programs of study, prior to admission to a
professional college. Agriculture, architecture, and business generally follow this
truncated model of professional education, whereas law and medicine have retained
the original concept of professional development as a post-baccalaureate program of
study. The exploratory role in our typology most closely reflects this model of post-
secondary education. The emphasis on higher level cognitive skill development,
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understanding basic scientific principles, and developing and testing solutions to
more complex problems are typical components of this model. Professional develop-
ment focuses on providing core knowledge and broad skill sets that prepare an indi-
vidual to continue to develop professionally across the lifetime. In fact, medicine,
business and many other professional programs today require on-going professional
development.

A third view is that higher education (as opposed to post-secondary education
generally) creates an educated, informed, and thoughtful citizenry. This concept of
higher education, or the academy, grows directly from the vision of the early
national leaders in the US, who argued that a successful democracy requires citizens,
and particularly citizen leaders, who can apply a sound knowledge in the arts and
sciences to solve changing, complex problems. This vision of the role of higher edu-
cation is to give people a foundation that will prepare them to reach reasoned deci-
sions in all aspects of their lives across their entire lifespan (Ben-Porath 2012). The
foundation role clearly is the most representative of this model of higher education
in our study. However, this was also the rarest of the four roles. RO is a key aspect
of the foundation role and has been shown to encourage the development of good
citizens who contribute to policy and decision-making in their communities (Schus-
ler et al. 2009). The discussion, or perhaps more accurately in some cases, debate,
about the role of post-secondary education in the US reflects the key features of each
of these three models. Many of those involved in the public discourse are probably
unaware of or have not considered that there are at least three quite distinct models
of the role of post-secondary education in the US and that each model demands a
different content and skill set both from the student and from the professor (France
2000). Nonetheless, perhaps surprising, the discussion often is framed poorly in the
post-secondary education community as well. This may be particularly true in the
land grant universities. There seems to be a prevalent belief among faculty members
that these institutions were designed on the trade or vocational model, as evident by
the predominant use of the teaching farm in the competency role by the faculty we
interviewed at land grant institutions.

Conclusions

Overall, we found that many professors use terms like ‘hands-on learning’ and
‘experiential learning’ as though they are synonymous. The in-depth exploration of
what faculty members mean by experiential learning in reference to how they use
teaching farms showed that many are not familiar with the theory of experiential
learning and regard any activity that occurs in a farm setting as experiential learning.
However, this was not the case for faculty members who used teaching farms in the
foundation role.

We found that faculty members often state learning objectives related to use of
teaching farms that reflect limited or low cognitive levels of achievement. Their
descriptions of how and what they teach versus what they actually expect students
to accomplish suggest that this may be a problem of expression rather than content.
For example, faculty members in our research routinely said that their objective was
for students to ‘understand …’ when further discussion shows in many cases that
they actually want to achieve higher level goals of application or even analysis. This
is particularly true for professors who use teaching farms in the exploration and
foundation roles. Professors who use the farms for the competency role tend to focus
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on the application cognitive level and often seem to confuse this level with analysis
and evaluation or even creating.

Few of the professors responded directly to the six teaching goal areas of Angelo
and Cross. However, professors who used teaching farms in the exploration and
foundation roles clearly identified several of the teaching goal areas as critical in
their approach to teaching. They discussed key objectives in the Angelo and Cross
framework like time management, reflection and personal development, and devel-
oping professional ethics and standards of performance through their activities,
objectives for using the teaching farm, and assessments. Teachers who use farms in
the foundation role were more apt to emphasize less ‘practical’ aspects of teaching
to the whole student. Examples include developing value systems, understanding the
history of farming and its relationship to the environment and society, appreciation
of the esthetics of agriculture, food, and agricultural landscapes.

Our findings also indicate the emphasis on hands-on, practical, and ‘real world’
learning was more prevalent among professors in colleges of agriculture at land
grant institutions than professors at liberal arts schools. In many cases – but certainly
not always – land grant professors espoused limited learning objectives and
described learning activities and outcomes that can best be described as technical
competencies (e.g. lay irrigation tubing or calculate a fertilizer application rate). The
increasing budgetary limitations facing land grant institutions, declining undergradu-
ate enrollment in traditional production agriculture majors, and high cost of
operating teaching farms may make the revival of teaching farms short-lived. A bet-
ter understanding of educational theory and mastery of pedagogy could significantly
enhance the quality of the learning experience provided on teaching farms, poten-
tially making the cost of operating them more palatable to administrators and legisla-
tors. These farms offer extraordinary opportunities to provide students with rich and
varied learning experiences, teach basic principles of scientific inquiry, and chal-
lenge students to address complex issues. They are particularly appropriate for help-
ing students address the complex relationships between environmental quality, social
well-being and economic productivity that lie at the core of education for sustainable
agriculture. Our research suggests that this promise is yet to be fulfilled and would
be better addressed by relying less on the competency role and more on the explo-
ration and foundation roles for the teaching farm. We recommend future research
explore the effectiveness of each role in accomplishing teaching goals and
objectives.

These findings also shed light on the ongoing discussion of the purpose of post-
secondary education generally. Three of the four roles identified reflect distinctly dif-
ferent models of post-secondary education and offer a tangible example of how stu-
dent learning outcomes vary depending on the model of education endorsed by the
professor. Continued use of teaching farms as a learning tool should include a dis-
cussion among institutional administrators and faculty regarding the desired level of
student learning outcomes and the role of the farm in preparing students to be good
citizens, critical thinkers, and successful professionals.

Funding
This work was supported by the United States Department of Agriculture, Southern
Sustainable Agriculture Research and Education (SARE) Program [grant number LS10-228].

Environmental Education Research 767



More information about this project can be found through the SARE Projects Database at
www.sare.org.

Disclosure Statement
No potential conflict of interest was reported by the authors.

Notes on contributors
Kelly Monaghan is a PhD candidate in the School of Natural Resources and Environment at
the University of Florida. Her research interests lie in social movements, identity, and food
systems.

Marilyn Swisher is an associate professor in the Family, Youth, and Community Sciences
department at the University of Florida. Her scholarly interests focus on interactions between
group identity, social change, and empowerment of women and minorities.

Rosalie L. Koenig is a lecturer in the Agronomy Department at the University of Florida.
Her research interests focus on sustainable and organic food systems and curriculum develop-
ment for undergraduate students.

Juan C. Rodriguez is an agricultural consultant. He is interested in the interactions that exist
between food choices and social behaviors, as well the use of food system curriculum in
college courses.

References
Abdulwahed, M., and Z. K. Nagy. 2009. “Applying Kolb’s Experiential Learning Cycle for

Laboratory Education.” Journal of Engineering Education 98 (3): 283–294. doi:10.1002/
j.2168-9830.2009.tb01025.x.

Alonso, F., G. Lopez, D. Manrique, and J. M. Vines. 2008. “Learning Objects, Learning
Objectives and Learning Design.” Innovations in Education & Teaching International 45
(4): 389–400. doi:10.1080/14703290802377265.

Anderson, M. D. 2013. “Higher Education Revisited: Sustainability Science and Food Sys-
tems Education.” In Future of Food: State of the Art, Challenges and Options for Action,
edited by R. Braun, J. Pippig, F. Mari, and Z. Heuschkel, 179–188. Oekom-Verlag:
Munchen, GE.

Anderson, L. W., D. Krathwohl, P. Airasian, K. Cruikshank, R. Mayer, P. Pintrich, J. Raths,
and M. Wittrock. 2001. A Taxonomy for Learning, Teaching, and Assessing: A Revision
of Bloom’s Taxonomy of Educational Objectives. New York: Longman.

Andreasen, R. 2004. “Integrating Experiential Learning into College of Agriculture Capstone
Courses: Implications and Applications for Practitioners.” North American Colleges &
Teachers of Agriculture Journal 48 (1): 52–57. Accessed April 10, 2014. http://www.nac
tateachers.org/attachments/article/462/Andreasen_March04NACTA_JOURNAL-9.pdf

Angelo, T. A., and K. P. Cross. 1993. Classroom Assessment Techniques. A Handbook for
College Teachers. 2nd ed. San Francisco, CA: Jossey-Bass Publishers.

Austin, L. C., and B. Fischhoff. 2012. “Injury Prevention and Risk Communication: A Men-
tal Models Approach.” Injury Prevention 18 (2): 124–129. doi:10.1136/injuryprev-2011-
040079.

Bailey, L. H. 1905. Recent Problems in Agriculture: What a University Farm is For. Univer-
sity of California Agricultural Experiment Station. Circular No. 15. Berkeley: University
of California Press. Accessed June 9, 2014. https://archive.org/stream/recentproblem
sin15berk/recentproblemsin15berk_djvu.txt

Ballantyne, R., and J. Packer. 2009. “Introducing a Fifth Pedagogy: Experience‐based Strate-
gies for Facilitating Learning in Natural Environments.” Environmental Education
Research 15 (2): 243–262. doi:10.1080/13504620802711282.

768 K. Monaghan et al.

http://www.sare.org
https://doi.org/10.1002/j.2168-9830.2009.tb01025.x
https://doi.org/10.1002/j.2168-9830.2009.tb01025.x
https://doi.org/10.1080/14703290802377265
http://www.nactateachers.org/attachments/article/462/Andreasen_March04NACTA_JOURNAL-9.pdf
http://www.nactateachers.org/attachments/article/462/Andreasen_March04NACTA_JOURNAL-9.pdf
https://doi.org/10.1136/injuryprev-2011-040079
https://doi.org/10.1136/injuryprev-2011-040079
https://archive.org/stream/recentproblemsin15berk/recentproblemsin15berk_djvu.txt
https://archive.org/stream/recentproblemsin15berk/recentproblemsin15berk_djvu.txt
https://doi.org/10.1080/13504620802711282


Beaty, P. C., and G. B. Willis. 2007. “Research Synthesis: The Practice of Cognitive Inter-
viewing.” Public Opinion Quarterly 71 (2): 287–311. doi:10.1093/poq/nfm006.

Ben-Porath, S. 2012. “Citizenship as Shared Fate: Education for Membership in a Diverse
Democracy.” Educational Theory 62 (4): 381–395. doi:10.1111/j.1741-
5446.2012.00452.x.

Bernard, H. R., and G. W. Ryan. 2010. Analyzing Qualitative Data: Systematic Approaches.
Los Angeles, CA: Sage.

Biedenweg, K., M. C. Monroe, and A. Oxarart. 2013. “The Importance of Teaching Ethics of
Sustainability.” International Journal of Sustainability in Higher Education 14 (1): 6–14.
doi:10.1108/14676371311288912.

Bloom, B. S. 1956. Taxonomy of Educational Objectives, Handbook I: The Cognitive
Domain. New York: David McKay.

Bullock, K., V. Gould, M. Hejmadi, and G. Lock. 2009. “Work Placement Experience:
Should I Stay or Should I Go?” Higher Education Research & Development 28 (5): 481–
494. doi:10.1080/07294360903146833.

Capelo, C., and J. Dias. 2009. “A Feedback Learning and Mental Models Perspective on
Strategic Decision Making.” Educational Technology Research & Development 57 (5):
629–644. doi:10.1007/s11423-009-9123-z.

Chrispeels, M. J., and D. F. Mandoli. 2003. “Agricultural Ethics.” Plant Physiology 132 (1):
4–9. doi:10.1104/pp.103.021881.

DiCicco-Bloom, B., and B. F. Crabtree. 2006. “Making Sense of Qualitative Research: The
Qualitative Research Interview.” Medical Education 40 (4): 314–321. doi:10.1111/j.1365-
2929.2006.02418.x.

Clark, S., Byker, C., Niewolny, K., and Helms, J. 2013. “Framing an Undergraduate Minor
through the Civic Agriculture and Food Systems Curriculum.” North American Colleges
& Teachers of Agriculture 57 (2): 56–67. Accessed August 15, 2014. http://www.nac
tateachers.org/attachments/article/2070/11%20Clark%20June13.pdf

Cobos-Moyano, A., T. Martin-Blas, and C. Onate-Gomen. 2009. “Evaluating Background
and Prior Knowledge: A Case Study on Engineering Graphics Learning.” Computers &
Education 53 (3): 695–700. doi:10.1016/j.compedu.2009.04.010.

Coyne, I. T. 1997. “Sampling in Qualitative Research: Purposeful and Theoretical Sampling;
Merging or Clear Boundaries?” Journal of Advanced Nursing 26: 623–630. doi:10.1046/
j.1365-2648.1997.t01-25-00999.x.

Curtis, S., W. Gesler, G. Smith, and S. Washburn. 2000. “Approaches to Sampling and Case
Selection in Qualitative Research: Examples in the Geography of Health.” Social Science
& Medicine 50 (7–8): 1001–1014. doi:10.1016/S0277-9536(99)00350-0.

Dewey, J. 1938. Experience and Education. New York: Touchstone Press.
Dewoolkar, M. M., L. George, N. J. Hayden, and M. Neumann. 2009. “Hands-on Undergrad-

uate Geotechnical Engineering Modules in the Context of Effective Learning Pedagogies,
ABET Outcomes and Our Curricular Reform.” Journal of Professional Issues in Engi-
neering Education & Practice 135 (4): 161–175. doi:10.1061/(ASCE)1052-3928(2009)
135:4(161).

Dwyer, J. 2009. “How to Connect Bioethics and Environmental Ethics: Health, Sustainabil-
ity, and Justice.” Bioethics 23 (9): 497–502. doi:10.1111/j.1467-8519.2009.01759.x.

Easton, K. L., J. Fry McComish, and R. Greenberg. 2000. “Avoiding Common Pitfalls in
Qualitative Data Collection and Transcription.” Qualitative Health Research 10 (5): 703–
707. doi:10.1177/104973200129118651.

Felding, L. 2009. Handling Qualitative Data. 2nd ed. Los Angeles, CA: Sage.
France, B. 2000. “Biotechnology Teaching Models: What is their Role in Technology Educa-

tion?” International Journal of Science Education 22 (9): 1027–1039. doi:10.1080/
095006900416893.

Furian, P. Y. 2009. “Engaging Students in Early Exploration of Nanoscience Topics using
Hands-on Activities and Scanning Tunneling Microscopy.” Journal of Chemical Educa-
tion 86 (6): 705–711. doi:10.1021/ed086p705.

Groves, M., K. Leflay, J. Smith, B. Bowd, and A. Barber. 2012. “Encouraging the Develop-
ment of Higher-level Study Skills using an Experiential Learning Framework.” Teaching
in Higher Education 18 (5): 545–556.

Environmental Education Research 769

https://doi.org/10.1093/poq/nfm006
https://doi.org/10.1111/j.1741-5446.2012.00452.x
https://doi.org/10.1111/j.1741-5446.2012.00452.x
https://doi.org/10.1108/14676371311288912
https://doi.org/10.1080/07294360903146833
https://doi.org/10.1007/s11423-009-9123-z
https://doi.org/10.1104/pp.103.021881
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.1111/j.1365-2929.2006.02418.x
http://www.nactateachers.org/attachments/article/2070/11%20Clark%20June13.pdf
http://www.nactateachers.org/attachments/article/2070/11%20Clark%20June13.pdf
https://doi.org/10.1016/j.compedu.2009.04.010
https://doi.org/10.1046/j.1365-2648.1997.t01-25-00999.x
https://doi.org/10.1046/j.1365-2648.1997.t01-25-00999.x
https://doi.org/10.1016/S0277-9536(99)00350-0
https://doi.org/10.1061/(ASCE)1052-3928(2009
https://doi.org/10.1111/j.1467-8519.2009.01759.x
https://doi.org/10.1177/104973200129118651
https://doi.org/10.1080/095006900416893
https://doi.org/10.1080/095006900416893
https://doi.org/10.1021/ed086p705


Halcomb, E. J., and P. M. Davidson. 2006. “Is Verbatim Transcription of Interview Data
Always Necessary?” Applied Nursing Research 19: 38–42. doi:10.1016/j.ap-
nr.2005.06.001.

Hamilton-Ekeke, J. T. 2007. “Relative Effectiveness of Expository and Field Trip Methods of
Teaching on Students’ Achievement in Ecology.” International Journal of Science Edu-
cation 29 (15): 1869–1889. doi:10.1080/09500690601101664.

Hardy, M., and A. Bryman. 2004. “Analyzing Qualitative Data.” In Handbook of Data Anal-
ysis, edited by M. Hardy and A. Bryman, 625–648. Thousand Oaks, CA: Sage.
doi:10.4135/9781848608184.

Hauer, J., and T. Quill. 2011. “Educational Needs Assessment, Development of Learning
Objectives, and Choosing a Teaching Approach.” Journal of Palliative Medicine 14 (4):
503–508. doi:10.1089/jpm.2010.0232.

Hawtrey, K. 2010. “Using Experiential Learning Techniques.” The Journal of Economic Edu-
cation 38 (2): 143–152. doi:10.3200/JECE.38.2.143-152.

Jacobsen, K. L., K. L. Niewolny, M. S. Schroeder-Moreno, M. Van Horn, A. H. Harmon, Y.
H. Chen Fanslow, M. A. Williams, and D. Parr. 2012. “Sustainable Agriculture Under-
graduate Degree Programs: A Land-Grant University Mission.” Journal of Agriculture,
Food Systems, and Community Development 2 (3): 13–26. doi:10.5304/jaf-
scd.2012.023.004.

Klemmer, C. D., T. M. Waliczek, and J. M. Zajicek. 2005. “Growing Minds: The Effect of a
School Gardening Program on the Science Achievement of Elementary Students.”
HortTechnology 15 (3): 448–452. Accessed August 14, 2014. http://horttech.ashspublica
tions.org/content/15/3/448.short

Kolb, D. A. 1984. Experiential Learning: Experience as the Source of Learning and Devel-
opment. Englewood Cliffs, NJ: Prentice-Hall. Accessed June 8. http://academic.regis.edu/
ed205/kolb.pdf

Kolb D. A., and A. Y., Kolb. 2005. “The Kolb Learning Style Inventory – Version 3.1.: 2005
Technical Specifications.” Boston, MA: Hay Resources Direct. Accessed October 30,
2013. http://www.haygroup.com/tl/lsi/2343_1_9-29-2005_1-43-30_pm.pdf

Lawson, A. E., M. R. Abraham, and J. W. Renner. 1989. A Theory of Instruction: Using
Learning Cycle to Teach Science Concepts and Thinking Skills. Kansas State University,
Manhattan, KS: National Association for Research in Science Teaching. Accessed
November 14, 2013. http://eric.ed.gov/?id=ED324204

Lawson, I. Y. D., and C. Brew. 2004. “Contribution of University Farms to Teaching and
Learning of Agricultural Science in Ghana.” Ghana Journal of Development Studies 1
(1): 110–126. doi:10.4314/gjds.v1i1.35003.

Leis, A., M. S. Whittington, M. Bennett, and M. Kleinhenz. 2011. “Student Farms at United
States Colleges and Universities: Insights Gained from a Survey of the Farm Managers.”
North American Colleges & Teachers of Agriculture Journal 55: 9–15. Accessed April
10, 2014. http://www.nactateachers.org/vol-55-num-1-mar-2011/502-student-farms-at-uni
ted-states-colleges-and-universities-insights-gained-from-a-survey-of-the-farm-managers.
html

Libarkin, J. C., M. Beilfuss, and J. P. Kurdziel. 2003. “Research Methodologies in Science
Education: Mental Models and Cognition in Education.” Journal of Geoscience Educa-
tion 51 (1): 121–126. Accessed June 4, 2014. http://scholars.opb.msu.edu/pubDetail.asp?
t=pm&id=38330679&n=Julie+C+Libarkin&u_id=1461&oe_id=1&o_id=122

Mans, U., G. Shiimshon, and L. Suransky. 2010. “Training the Warrior-Diplomat: Enhancing
Negotiation and Conflict Management Skills through Experiential Learning.” Interna-
tional Negotiation 15 (2): 247–280. doi:10.1163/157180610X506974.

Maxwell, J. A. 2012. A Realist Approach for Qualitative Research. Los Angeles, CA: Sage.
Mazurkewicz, M., Harder, A., and Roberts, T. G. 2012. “Evidence for Experiential Learning

in Undergraduate Teaching Farm Courses.” Journal of Agricultural Education 53 (1):
176–189. Accessed August 14, 2014. http://eric.ed.gov/?id=EJ993263

McLellan, E., K. M. MacQueen, and J. L. Neidig. 2003. “Beyond the Qualitative Interview:
Data Preparation and Transcription.” Field Methods 15 (1): 63–84. doi:10.1177/
1525822x02239573.

770 K. Monaghan et al.

https://doi.org/10.1016/j.apnr.2005.06.001
https://doi.org/10.1016/j.apnr.2005.06.001
https://doi.org/10.1080/09500690601101664
https://doi.org/10.4135/9781848608184
https://doi.org/10.1089/jpm.2010.0232
https://doi.org/10.3200/JECE.38.2.143-152
https://doi.org/10.5304/jafscd.2012.023.004
https://doi.org/10.5304/jafscd.2012.023.004
http://horttech.ashspublications.org/content/15/3/448.short
http://horttech.ashspublications.org/content/15/3/448.short
http://academic.regis.edu/ed205/kolb.pdf
http://academic.regis.edu/ed205/kolb.pdf
http://www.haygroup.com/tl/lsi/2343_1_9-29-2005_1-43-30_pm.pdf
http://eric.ed.gov/?id=ED324204
https://doi.org/10.4314/gjds.v1i1.35003
http://www.nactateachers.org/vol-55-num-1-mar-2011/502-student-farms-at-united-states-colleges-and-universities-insights-gained-from-a-survey-of-the-farm-managers.html
http://www.nactateachers.org/vol-55-num-1-mar-2011/502-student-farms-at-united-states-colleges-and-universities-insights-gained-from-a-survey-of-the-farm-managers.html
http://www.nactateachers.org/vol-55-num-1-mar-2011/502-student-farms-at-united-states-colleges-and-universities-insights-gained-from-a-survey-of-the-farm-managers.html
http://scholars.opb.msu.edu/pubDetail.asp?t=pm&amp;id=38330679&amp;n=Julie+C+Libarkin&amp;u_id=1461&amp;oe_id=1&amp;o_id=122
http://scholars.opb.msu.edu/pubDetail.asp?t=pm&amp;id=38330679&amp;n=Julie+C+Libarkin&amp;u_id=1461&amp;oe_id=1&amp;o_id=122
https://doi.org/10.1163/157180610X506974
http://eric.ed.gov/?id=EJ993263
https://doi.org/10.1177/1525822x02239573
https://doi.org/10.1177/1525822x02239573


Meah, Y. S., E. L. Smith, and D. C. Thomas. 2009. “Student-run Health Clinic: Novel Arena
to Educate Medical Students on Systems-based Practice.” Mount Sinai Journal of Medi-
cine 76: 344–356. doi:10.1002/msj.20128.

Meyers, N. M., and D. D. Nulty. 2009. “How to Use (Five) Curriculum Design Principles to
Align Authentic Learning Environments, Assessment, Students’ Approaches to Thinking
and Learning Outcomes.” Assessment and Evaluation in Higher Education 34 (5): 565–
577. doi:10.1080/02602930802226502.

Miller, D. L. 2007. “The Seeds of Learning: Young Children Develop Important Skills
through their Gardening Activities at a Midwestern Early Education Program.” Applied
Environmental Education & Communication 6 (1): 49–66.

Miller, J., and B. Glassner. 2004. “The ‘Inside’ and the ‘Outside’: Finding Realities in Inter-
view.” In Qualitative Research: Theory, Method & Practice, edited by D. Silverman,
125–139. Thousand Oaks, CA: Sage.

Mittelstaedt, R., L. Sanker, and B. VanderVeer. 1999. “Impact of a Week-Long Experiential
Education Program on Environmental Attitude and Awareness.” Journal of Experiential
Education 22 (3): 138–148. doi:10.1177/105382599902200306.

National Research Council. 2009. Transforming Agricultural Education for a Changing
World. Washington, DC: The National Academies Press.

Northcutt, N., and D. McCoy. 2004. Interactive Qualitative Analysis. Thousand Oaks, CA:
Sage.

Ogden, J., and D. Cornwell. 2010. “The Role of Topic, Interviewee, and Question in Predict-
ing Rich Interview Data in the Field of Health Research.” Sociology of Health & Illness
32 (7): 1059–1071. doi:10.1111/j.1467-9566.2010.01272.x.

Parr, D., and C. J. Trexler. 2011. “Students’ Experiential Learning and use of Student Farms
in Sustainable Agriculture Education.” Journal of Natural Resources & Life Sciences
Education 40: 172–180. doi:10.4195/jnrlse.2009.0047u.

Parr, D. M., C. J. Trexler, N. R. Khanna, and B. T. Battisti. 2007. “Designing Sustainable
Agriculture Education: Academics’ Suggestions for an Undergraduate Curriculum at a
Land Grant University.” Agriculture and Human Values 24: 523–533. http://dx.doi.org/
10.007/s10460-007-9084-y.

Patton, M. Q. 2002. Qualitative Research & Evaluation Methods. 3rd ed. Thousand Oaks,
CA: Sage.

Quinton, S., and T. Smallbone. 2010. “Feeding Forward: Using Feedback to Promote Student
Reflection and Learning – Teaching Model.” Innovations in Education & Teaching Inter-
national 47 (1): 125–135. doi:10.1080/14703290903525911.

Regev, G., D. C. Gause, and A. Wegmann. 2009. “Experiential Learning Approach for
Requirements Engineering Education.” Requirements Engineering 14 (4): 269–287.
doi:10.1007/s00766-009-0084-x.

Roberts, T. G. 2006. “A Philosophical Examination of Experiential Learning Theory for
Agricultural Educators.” Journal of Agricultural Education 47 (1): 17–29. doi:10.5032/-
jae.2006.01017.

Saini, M., and A. Shlonsky. 2012. “Appraising the Evidence of Qualitative Studies.” In Sys-
tematic Synthesis of Qualitative Research, edited by M. Saini and A. Shlonsky, 112–139.
New York: Oxford University Press. http://dx.doi.org/10.1093/acprof:oso/
9780195387216.003.0007.

Sayre, L., and S. Clark, eds. 2011. Fields of Learning: The Student Farm Movement in North
America. Lexington: The University Press of Kentucky.

Schusler, T. M., M. E. Krasny, S. J. Peters, and D. Decker. 2009. “Developing Citizens and
Communities through Youth Environmental Action.” Environmental Education Research
15 (1): 111–127. doi:10.1080/13504620802710581.

Sherman, A., and L. MacDonald. 2009. “Service Learning Experiences in University Science
Degree Courses.” Innovative Higher Education 34 (4): 235–244. doi:10.1007/s10755-
009-9110-7.

Stibel, J. M. 2005. “Mental Models and Online Consumer Behaviour.” Behaviour & Informa-
tion Technology 24 (2): 147–150. doi:10.1080/01449290512331321901.

Sustainable Agriculture Education Association. 2014. Program Listings. Accessed June 5,
2014. http://sustainableaged.org/projects/degree-programs/

Environmental Education Research 771

https://doi.org/10.1002/msj.20128
https://doi.org/10.1080/02602930802226502
https://doi.org/10.1177/105382599902200306
https://doi.org/10.1111/j.1467-9566.2010.01272.x
https://doi.org/10.4195/jnrlse.2009.0047u
http://dx.doi.org/10.007/s10460-007-9084-y
http://dx.doi.org/10.007/s10460-007-9084-y
https://doi.org/10.1080/14703290903525911
https://doi.org/10.1007/s00766-009-0084-x
https://doi.org/10.5032/jae.2006.01017
https://doi.org/10.5032/jae.2006.01017
http://dx.doi.org/10.1093/acprof:oso/9780195387216.003.0007
http://dx.doi.org/10.1093/acprof:oso/9780195387216.003.0007
https://doi.org/10.1080/13504620802710581
https://doi.org/10.1007/s10755-009-9110-7
https://doi.org/10.1007/s10755-009-9110-7
https://doi.org/10.1080/01449290512331321901
http://sustainableaged.org/projects/degree-programs/


Sustainable Agriculture Research & Education Program, United States Department of Agri-
culture. 2012. “What Is Sustainable Agriculture?” Accessed June 12, 2014. http://www.
sare.org/Learning-Center/Bulletins/What-is-Sustainable-Agriculture

Tal, T. 2008. “Learning about Agriculture within the Framework of Education for Sustain-
ability.” Environmental Education Research 14 (3): 273–290. doi:10.1080/
13504620802178367.

Thompson, Becky. 2012. Educational and Training Opportunities in Sustainable Agriculture.
20th ed. Alternative Farming Systems Information Center, National Agricultural Library.
Accessed June 5, 2014. http://www.nal.usda.gov/afsic/pubs/edtr/EDTR2012Colleges.
shtml

Ti, L. K., F. G. Chen, G. M. Tan, W. T. Tan, J. M. Tan, L. Shen, and R. W. Goy. 2009.
“Experiential Learning Improves the Learning and Retention of Endotracheal Intubation.”
Medical Education 43 (7): 654–660. http://dx.doi.org/10.1111/j.1365-2923.2009.03399.x.

U.S. Department of Education, National Center for Education Statistics, Integrated Postsec-
ondary Education Data System (IPEDS). 2010. [Table 1]. “Number and Percentage
Distribution of Title IV Institutions, by Control of Institution, Level of Institution, and
Region: United States and Other Jurisdictions, Academic Year 2010–11, Fall 2010, Insti-
tutional Characteristics component.” Accessed July 12, 2014. http://nces.ed.gov/datalab/ta
bleslibrary/viewtable.aspx?tableid=8459

772 K. Monaghan et al.

http://www.sare.org/Learning-Center/Bulletins/What-is-Sustainable-Agriculture
http://www.sare.org/Learning-Center/Bulletins/What-is-Sustainable-Agriculture
https://doi.org/10.1080/13504620802178367
https://doi.org/10.1080/13504620802178367
http://www.nal.usda.gov/afsic/pubs/edtr/EDTR2012Colleges.shtml
http://www.nal.usda.gov/afsic/pubs/edtr/EDTR2012Colleges.shtml
http://dx.doi.org/10.1111/j.1365-2923.2009.03399.x.
http://nces.ed.gov/datalab/tableslibrary/viewtable.aspx?tableid=8459
http://nces.ed.gov/datalab/tableslibrary/viewtable.aspx?tableid=8459


Copyright of Environmental Education Research is the property of Routledge and its content
may not be copied or emailed to multiple sites or posted to a listserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.


	Abstract
	 Introduction
	 Literature review
	 Methodology
	 Sample selection
	 Interview development
	 Data collection and analysis

	 Results
	 Enhancement role
	 Competency role
	 Exploration role
	 Foundation role

	 Discussion
	 Conclusions
	Funding
	 Disclosure Statement
	Notes on con�trib�u�tors
	References

