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Abstract: The Australian Government has prioritized science, technology, engineering, and mathe-
matics (STEM) education in recent years to ensure that the country has an adequate future workforce.
The agriculture industry is a major employer with a diverse range of occupations heavily focused
on STEM. Many students do not realize the career opportunities in the sector, which is currently
facing severe workforce shortages. Industry school partnerships (ISPs) have been identified as one
creative model to improve students” knowledge of an industry and aspirations for associated careers.
Whilst ISPs have been implemented in the STEM context, limited research understands how industry
organizations are involved in, influence, and interconnect with ISPs. Australia’s Rural Research and
Development Corporations (RRDCs) are legislated agricultural industry bodies and were selected
to investigate due to the value ISPs could provide to this STEM-focused industry with workforce
shortages. This qualitative case study analyzed data from the most current RRDC strategic and
annual operating plans as of 27 July 2023 and semi-structured interviews with an employee(s) in a
position relevant to student education of all 15 RRDCs in 2022. The key findings were that ISPs were
considered part of the solution to address industry sustainability, though RRDCs were commonly
only informally involved. Collaboration between industry partners, facilitators, and teachers at strate-
gic and management levels and across commodities was essential. RRDCs were found to be strongly
connected to ISP ecosystems through their role in research and development. We argue that RRDCs
are positioned as essential stakeholders with the scope to improve agricultural ISP ecosystems as part
of their role in driving agricultural innovation. These findings support the application of ecological
systems theory to agricultural ISPs and help us to understand these structures. This paper aims
to help those creating ISPs to consider and understand all stakeholders, including industry bodies,
to deliver quality future partnerships that benefit both STEM sectors and primary and secondary
student education.

Keywords: primary and secondary agricultural education; rural research and development corporations;
ecological systems theory; industry school partnership

1. Introduction

The Australian Government has prioritized science, technology, engineering, and
mathematics (STEM) education in recent years to ensure the country has an adequate future
workforce [1,2]. Industry school partnerships (ISPs) offer one creative model to provide
authentic experiences to connect learners with careers [3,4] and have been identified in
previous literature [5-8], and by the Australian Government [1,9], as valuable and impor-
tant. These partnerships comprise activities where school students interact with industry
professionals, such as career talks in class and excursions to industry partners” work-
places [4]. Activities can be informal, one-off events through to more complex long-term
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partnerships involving greater coordination between various stakeholders. Stakeholders
can include students, facilitators, school staff, industry professionals, businesses and indus-
try bodies [4,10]. Facilitators can help to connect school staff and industry partners and
organize activities. Often, school staff or industry professionals will facilitate partnerships
themselves, while other times, a dedicated facilitator is involved. These facilitators may
be employed through organizations that deliver ISP programs, such as universities, and
education or industry organizations. Facilitation of partnerships is important to ensure
that both the educational and industry partners find value through their involvement.
However, limited research explores the industry side of ISPs. Understanding how and why
industry professionals, businesses and industry bodies want to participate would enable
more successful partnerships to be formed and policies to be developed.

The agriculture industry offers an interesting case site to explore the value of STEM
ISPs. The agriculture industry is a major employer with a diverse range of STEM-focused
occupations. However, the industry is facing severe workforce shortages. Intensified by
COVID-19 and influenced by factors such as urbanization, insufficient number of graduates,
and an ageing population, workforce shortages are evident on a global scale [11-13]. This
complexity highlights the wickedness of the workforce challenge. Wicked problems are
“those that are complex, unpredictable, open ended, or intractable” [14] (p. 711). They
have no simple solution, if one at all [14,15]. However, changing negative perceptions
and increasing students’ career knowledge is one part of solving this challenge to increase
the number of students aspiring to become the next generation of agriculture’s STEM
workforce [11,16]. There are many influences on students’ career aspirations. However,
ISPs are one way to increase awareness of agricultural careers [17-19].

ISPs can be better understood by being theorized as an ecosystem comprising different
but related social systems, which contain a range of stakeholders and environmental
influences connected to these partnerships [20-23]. While research, albeit limited, has
explored the nature of industry participants [24,25], a clear gap exists in the literature
regarding industry bodies. Industry organizations reside in the outer layers of ISP systems
and while they may not be directly involved on the ground in delivering partnership
activities, they are often connected through policy or resource allocation [22,26].

Through the case of one distinct type of agricultural industry body, Rural Research
and Development Corporations (RRDCs), this study seeks to help fill this research gap by
better understanding the roles these organizations have in ISPs. Funded through compul-
sory producer levies and Australian government funding, RRDCs are either statutory or
industry-owned corporations [27]. These corporations have been chosen to be explored
in further depth as they are well established, ingrained in legislation, and have clear and
consistent roles to drive agricultural innovation, which require a skilled and engaged
workforce and agricultural education programs [27,28]. The role of all RRDCs is to deliver
practical improvements for their sectors through research, development and adoption [29].
A sustainable, progressive industry needs a strong workforce. We argue that RRDCs’ role
in driving agricultural innovation aligns with primary and secondary student education
aimed at attracting the next generation of agricultural professionals [11]. With workforce
shortages being a significant and widespread challenge for the agricultural industry, we
seek to expand our knowledge of one component of agricultural ISP ecosystems, RRDCs,
identifying if and how ISPs fit within their broader function. This paper aims to answer the
following research questions:

1. How do RRDCs describe their role in the implementation of ISPs?
2. How do RRDCs connect and influence other parts of the ecological system regarding ISPs?

Ecological Systems Theory (EST)

Industry school partnerships often resemble a natural ecosystem, a community where
biotic and abiotic factors interact and interconnect [30]. Bronfenbrenner, a key psychologist
in the development of socioecological theories, originally applied this ecological thinking
to the developing learner in 1976, which has subsequently become a popular model in a
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range of education contexts [20,31-33]. Researchers have also applied ecological systems
theory (EST) beyond the developing learner to contexts including ISPs [21,22,26].

Bronfenbrenner’s (1976) five systems, when applied to ISPs, are depicted in Figure 1,
with the microsystem at the core of the diagram and each following system one layer
further away. The microsystem contains those directly involved in ISPs, including students,
teachers, and industry partners. Moving further from the immediate setting, the mesosys-
tem contains vital influences, including industry participants’ managers, principals, and
students’ families. The exosystem contains stakeholders such as RRDCs, other industry
bodies, and education departments, which can often influence the micro and mesosystems
through policy or resource allocation. The macrosystem includes “overarching institutions
of the culture or subculture, such as the economic, social, educational, legal, and political
systems” [20] (p. 14). Lastly, a later addition, the chronosystem, explores influences on the
ecosystem over time [21].

CHRONO
Influences over time

EXO
Industry Education

bodies Dept.

Principal

Industry
managers

Parents

Students
Teachers
Industry partners

Figure 1. ISP ecological system as depicted by the researchers, including key stakehold-
ers/components.

This theory provides a highly applicable framework to explore the interconnections
and influences between ISP stakeholders to gain a more complete understanding of the
nature of these partnerships [21,22]. An understanding of ISPs as a whole system and
the interconnections and influences between stakeholders across all systems aims to help
those delivering and designing ISPs to best meet each stakeholder’s needs. This includes
capitalizing on the influences and interconnections between stakeholders to create more
streamlined, sustainable partnerships that benefit the agricultural industry and student ed-
ucation. By applying Bronfenbrenner’s [20] EST to ISPs, building on the works of Flynn [22]
and Leonard [26], RRDCs have been identified as key exosystem stakeholders. Flynn [22]
found that interconnections with the exosystem are key to partnership effectiveness. The
industry organizations in this study’s exosystem were the Queensland Resources Council
and the Queensland Mining and Energy Academy [22]. However, within agricultural
ISP ecosystems, many industry organizations cover different commodities spread across
varying geographical locations [34]. These organizations often have different levels of prior-
itization for ISPs, which may lead to unequal access for students due to their location. This
increased complexity warrants further exploration if we are to understand the influences
within this system.
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2. Materials and Methods

This materials and methods section details the criteria for case selection and articulates
the rationale behind the choice of the case and the sampling procedures. It will then
describe the data collection methods employed, including the development of the interview
guide, the selection process for strategic and annual operational documents, and protocols
adhered to during the interview process.

The criteria for case selection were first, STEM-related industry bodies, and second,
an industry where workforce shortages are prevalent, as ISPs could be valuable. A third
criterion was the type of industry body needed to form a bounded case. Based on this
criterion, RRDCs were selected. RRDCs are one distinct type of industry body and are well
established and ingrained in legislation, forming a bounded case. The agriculture industry
requires a strong STEM-related workforce and is currently facing shortages. Hence, the
agriculture industry’s RRDCs provided a suitable case to help fill the research gap relating
to industry bodies’ role in STEM ISPs. To obtain a comprehensive understanding of RRDCs,
each (n = 15) of these organizations was invited to participate and all agreed.

A case study design drawing on Yin’s [35] and Merriam’s [36] approaches was selected
to gain an in-depth understanding of RRDCs’ role in implementing ISPs and how they
connect and influence other parts of the ISP ecological system [36] (p. 19). This descriptive
qualitative case study utilized documents and semi-structured interviews as data collection
methods. Initially, each of the 15 RRDCs’ strategic plans was read to better understand the
purpose and priorities of these corporations. These documents were high-level summaries
with limited primary and secondary student education information. This finding led to
semi-structured interviews with appropriate employees at each RRDC to better understand
their involvement in ISPs. Following this, a content analysis of each RRDC'’s strategic plan
and annual operating/investment plan (AOP) was undertaken to understand how primary
and secondary student education was included at the strategic level. This research was
approved by the CQUniversity Australia Human Research Ethics Committee, approval
number 23670.

2.1. Documents—Strategic and Annual Operating Plans

Content analysis of each RRDC'’s strategic plan and AOP as of 27 July 2023 was
undertaken to understand the level of priority agricultural education has and any current
or intended future involvement in such activities [37,38]. These documents were selected
for analysis as they were the publicly available strategic planning documents for each
RRDC. All RRDCs except Horticulture Innovation Australia had one strategic plan and
one AOP. Horticulture Innovation Australia had a strategic plan and an AOP for each
of its 34 industry funds, which consisted of different horticultural commodities. This
adjustment resulted in a total of 96 documents analysed. The following search terms were
applied systematically to each document to identify involvement in agricultural education
(including stemmed words): educat(e/tion), student, school, train, and learn. The context
of each keyword found was analysed, and only instances where the words were explicitly
used about primary and secondary student education were counted and included in Table 1.

2.2. Semi-Structured Interviews

Semi-structured interviews were undertaken with employees from every RRDC
(n =15). This phase consisted of interviews with 14 employees, each from a different
RRDC, and one recording with four employees from the fifteenth RRDC. These interviews
provided a greater understanding of RRDC involvement in education, specifically ISPs. By
analyzing the descriptions and perspectives of those inside the ISP exosystem, we take a
constructivist approach to build knowledge from the employees’ experiences [133].
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Table 1. RRDC strategic and AOP content analysis for primary and secondary student education
keywords, including notes.

RRDC

Number of Mentions Notes

Educa

(tion/te) Student

School Train Learn Teach

1. Australian Meat
Processors Corporation
(AMPC) [39,40]

The strategic plan stated that they aimed to “develop a
schools program starting with secondary school students
to introduce them to all the opportunities that the
processing industry has to offer” [39] (p. 6).

2. Australian Wool
Innovation (AWTI) [41,42]

References to several programs including the following:
-Learn about Wool lesson plans
-Wool4School design competition
-Woolmark Learning Centre
The strategic plan also noted that the field station could
be used for school activities.

16 14 4 2 10 0

3. Dairy Australia [43,44]

The 2023/24 AOP included a school engagement project
with the following activities listed:

-“Educate school children on the value of dairy including
the health benefits of dairy and building an
understanding of the way food is produced. Promoting
careers in dairy will also be a focus.
-Continue to leverage the Discover Dairy education
platform providing curriculum linked resources to
school teachers and children.

-Engage primary school children through the eight-week
program, Picasso Cows. Seek further income
opportunities to leverage this program.
-Continue to leverage the Discover Dairy education
platform and resources linked to the curriculum.
-Leverage messages through existing initiatives such as
virtual classrooms, virtual reality and the Life Education
and Primary Industry Education Foundation
Australia partnership.

-Engage with regions to further amplify this message to
school children in their regions and work with
ambassadors to promote dairy to a younger
audience” [44] (p. 30).

11 0 12 0 0 1

4. Eggs Australia [45,46]

5. Forest and Wood
Products Australia
(FWPA) [47,48]

Numerous references to ForestLearning teacher

0 14 12 -
education program.

6. Livecorp [49,50]

7. Cotton RDC
(CRDC) [51,52]

8. Fisheries RDC
(FRDC) [53,54]

9. Grains RDC
(GRDC) [55,56]

PIEFA membership investment is noted in the AOP.

10. Wine Australia [57,58]

The AOP stated “we will continue to work with the
school, vocational and higher education sectors as well
as Australian Government-funded initiatives addressing
workforce and labour issues across agriculture to
promote pathways to the grape and wine sector as a
career of choice” [58] (p. 15).

11. Meat & Livestock
Australia (MLA) [59,60]

The strategic plan stated “The ‘school education” product
group engages schools and teachers through education
partnerships and the promotion of the newly developed
national curriculum aligned teaching resources, focusing
on animal welfare, environmental management and the
role of red meat in a healthy balanced diet.
Initiatives include:

-membership of Primary Industries Education
Foundation Australia (PIEFA) and subscriptions to
education service providers such as Kids Media and
Education Australia to promote the Australian Good
Meat educational resources-membership investments
also support the opportunity for access to teacher and
student insights into preferred teaching methods,
resource needs and sentiment towards teaching
Australian agriculture in the classroom
-promotion of school education resources through
participating at events and social media channels that
target teachers and/or students
-host online educational programs featuring Red Meat
Ambassadors”. [59] (p. 63)

10 2 4 0 0 7
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Table 1. Cont.

RRDC

Number of Mentions Notes

Educa

(tion/te)

Student School Train Learn Teach

12. Australian Pork
Limited (APL) [61,62]

0

13. Sugar Research
Australia (SRA) [63,64]

14. Horticulture
Innovation
(HIA) * [65-130]

Banana fund investment plan identified an Australian
Bananas school partnership—nutrition program in
partnership with Life Education Australia.

The berry fund investment plan identified a berry
industry careers program which states that it could
include a school leaver mentoring program.

15. Agrifutures
Australia [131,132]

The AOP identified the following projects:
-PIEFA Educational Materials for the Australian Chicken
Meat Industry
-Cultivating the next generation: the role of school-based
educators in promoting agricultural careers
-Precision Agriculture using “Real Data” in Education
-Developing students and staff while improving
farm efficiencies
-The aim of this project is to build the capacity of
students to utilise and interpret a range of data sets
using GPS technology on livestock monitoring.

-All About Alpacas: Teaching Resources for
Australian Schools
-Cultivating the next generation: the role of school-based

2 5 0 1 1 educators in promoting agricultural careers
-Hagley Farm School Agricultural Learning Centre
The following were identified as planned activities in
the AOP:

-Conduct a cross-sector project in determining the future
workforce requirements for agriculture, forestry and
fisheries industries. Agriculture Career Advisory
Services: Phase 1: identify and report on the current
perceptions and knowledge within secondary schools of
career opportunities in the Australian Agriculture
(including fisheries, forestry and horticulture) sector.
-Identify current perceptions and knowledge within
NSW Government, Catholic and Independent secondary
schools of career opportunities in the Australian
agriculture sector. [131]

* Strategic Investment Plan and Annual Investment Plan for all 34 industry funds. All industry funds were
counted together under the banner of Horticulture Innovation Australia when referencing the number of plans.

Purposive sampling was utilized to select appropriate employees within each RRDC,
targeting those in positions related to education, where applicable, or workforce attrac-
tion/retention/capability development. The occupations held by participants included
positions related to communications, capacity building, capability development, people
and culture, extension, adoption, research and development, managing specific programs
related to education, training, careers and development, marketing strategy, relations, and
engagement. Participants ranged in age from 25 to into their 50s. Sixteen participants
identified as female, and two, from the same RRDC identified as male. The number of
years participants had been in their current or similar position ranged from less than one
year to eleven years. Participants had worked in agriculture from less than one year to
over 20 years with one having worked in agriculture and then pursued other work, before
returning to the industry. Participants were recruited through known contacts and identi-
fying appropriate employees from RRDC websites and documentation. Participation in
the program was voluntary, and any RRDC employee approached had no obligation to be
involved. Data collection ceased once an employee at each RRDC had been interviewed.

A semi-structured interview schedule was designed to explore this study’s research
questions. There were 17 questions in the interview guide. This included four demographic
questions, with the remaining 13 questions asking if and why ISPs are important, the level
of current and potential future involvement, barriers to involvement, and key principles for
success. These questions were selected to build, and further expand, upon the information
contained in the strategic and AOPs. This was important as limited detail regarding ISPs
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was provided in the planning documents. The audio-recorded interviews were transcribed
using Otter.Ai [134]. Each interview was approximately 45 min long and was conducted
via a phone call or Zoom meeting by one or two researchers. Braun and Clarke’s [135]
six-step thematic analysis method was utilized to analyze and interpret the interview data
to develop themes. First, data familiarization was undertaken, including transcribing
interview transcripts with Otter.ai and re-reading them [40]. Next, the transcripts were
printed, coded, and entered into NVIVO [136]. The research questions were then considered,
and initial themes were generated, and developed, and reviewed several times to produce
a convincing and relevant story. The final themes were refined and named before writing
this article. To ensure trustworthiness and rigour in the analysis process, after initial coding
and theme generation by one researcher, the researchers discussed the data as a team to
reach a consensus on all codes and themes [137].

3. Results
3.1. Strategic Plans and Annual Operating Plans

The most recent RRDC strategic and AOP analysis identified nine RRDCs with content
specifically related to primary and/or secondary education. Of these, nine were references
to various programs and activities, including teacher education, lesson plans/learning
resources, and student nutrition programs, as noted in Table 1. The high-level nature of
these plans meant that it was difficult to determine the programs’ extent, and whether
they included an ISP component. Dairy Australia’s AOP included virtual classrooms and
working with ambassadors to promote dairy (Table 1). These activities may have been
ISPs, where farmers or other industry professionals interact with students, though limited
detail was provided. Meat & Livestock Australia included an initiative to “host online
educational programs featuring Red Meat Ambassadors” [59] (p. 63), however, again, it
was unclear if these programs offered the opportunity for students to interact with the
ambassadors or whether they comprised pre-recorded materials. Some documents included
mentions of programs or facilities that could be classified as ISPs. For example, Australian
Wool Innovation notes that the field station could be used for school activities [41], and
Horticulture Innovation Australia’s berry funds’ strategic plan included a careers program
that could incorporate a school leaver mentoring program [45]. Australian Meat Processors
Corporation aimed to “develop a schools program starting with secondary school students
to introduce them to all the opportunities that the processing industry has to offer” [39]
(p. 6). Table 1 includes a quotation from Wine Australia’s strategic plan, stating that they
will work with schools to address workforce issues [54]. Six RRDCs, as listed in Table 1,
made no mention of programs, intentions, or stances specific to primary and secondary
student education.

This content analysis highlighted RDDCs’ limited involvement with primary and
secondary students and their teachers past the creation of learning resources. However, as
strategic plans and AOPs only delivered a high-level summary, the interviews sought to
better understand RRDCs’ involvement in education, and specifically ISPs.

3.2. Semi-Structured Interviews
3.2.1. ISPs Are Important for Industry Sustainability

Interviews identified that most RRDC employees saw ISPs as crucial for the agricul-
tural industry and worth some investment. Many highlighted increasing student and
teacher knowledge, awareness, or understanding as important, which can be linked to im-
proved social licence and career consideration. Martin and Shepheard [138] (p. 4) explained
that “the term social licence to operate is a shorthand way to describe the latitude that
society allows to its citizens to exploit resources for their private purposes”. The industry
risks losing its social licence to operate from poor public perceptions, and hence educational
opportunities to ensure the community bases their decisions on reality, are important.

All interviews broached the topic of careers. Some participants explicitly discussed
workforce shortages. For example, RRDCE7 saw ISPs as “certainly not a silver bullet, but a
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pretty crucial piece of the puzzle when it comes to trying to address some of these workforce
issues that we're having”. RRDCE11 extended on the workforce shortage topic: “With
the global pandemic, we have to be more sustainable, we have to find a local sustainable
workforce here within Australia. And that is what I am aiming to do”. Others touched
on career awareness and perceptions: “to change the perceptions of the role, the job roles
in agriculture and the diversity of roles” (RRDCE3), and “they’d know more about the
potential jobs that are available in agriculture” (RRDCE10).

In addition to a sustainable workforce, participants discussed greater community
support and trust, which leads to improved social licence. This relationship was something
that they thought could be improved through ISPs. RRDCE9 described potential benefits
from greater community appreciation of the agricultural process:

It then may help us when we come around to needing community support
for things like continued access to water, nutrients, or increasing the price of
[product] because we’ve had a hailstorm, the community there might say, you
know what I am willing to, you know, [buy] the ugly [produce]. (RRDCE9)

RRDCE11 explained that through ISPs:

You're actually building community trust, as well. I think, you know, if you're
hitting on the right key messages around sustainable production, and all of those
bits and pieces, I think it goes a long way to build community trust.

(RRDCE11)

3.2.2. RRDCs Are Informally Involved in ISPs

Whilst ISPs were identified by participants as important for the agricultural industry,
RRDCs were involved in varying capacities. The interviews indicated that most RRDCs
participated in ISPs in some form, often informal, without a formalized program. RRDCE13
explained that “it’s been ad hoc”. RRDCE11 summarized the views of many participants:

And [an] ISP is not in our plan. I guess, as we go down to look at our everyday
operational activities, yeah, I guess we do it in an informal way, indirect way.
We’'re not involved in a formal way at this point.

Interestingly, two RRDCs were in the process of establishing ISPs, and were trialling
different models including RRDCE12, who said, “It’s just trying to build that right model.
So, we have. .. been looking at some different models and then we are going to pilot a few
and see what works”.

Interviews described RRDC employees directly participating in ISPs, such as classroom
talks or site visits. For example, RRDCE11 stated that “occasionally we do have teachers
contact us that could someone come to our school, and we are talking about. . .markets,
and pricing and/or talk about a specific thing”. Sometimes RRDC employees attended
events with levy payers. However, for RRDCE15.1, this was only to “assist in facilitating
conversation”. For example, “when we get a really tricky question is when we step back in
and assist with some more industry level messaging”. More often RRDCs were facilitating
ISPs by making connections for other organizations hosting ISPs; for example, RRDCE9
had “been trying to connect the program manager. . .within PIEFA with grower contacts”,
and RRDCES6 explained that “if they’re existing, being created elsewhere, we will definitely
facilitate, coordinate, promote”. Some RRDCs were organizing their own ISPs, including as
part of a conference or other industry events. RDCE12 mentioned that as part of a program
included in the content analysis in Table 1, “they might organize a trip onto farm”.

Whilst not all RRDCs participated in ISPs, and many only played a minor role, the
consensus was that RRDCs could play a more prominent role in ISPs. However, further
involvement was subject to the range of barriers or influences against ISP involvement, most
commonly resourcing because “there’s only so much time and money” (RRDCE12) and
competing priorities. RRDCE2 summed up the relationship between the two, a common
sentiment amongst other interviewees:
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We are a very small team with a very small budget, and we have a lot of other
priorities, and things that are important and urgent, and then there’s important
and not urgent and I think schools” programs fit in the important but not ur-
gent, and so they probably don’t have as much focus when you've got a small,
small budget.

3.2.3. Who Can Address the ISP Solution to This Wicked Workforce Problem?

Whilst ISPs were perceived to be important and most RRDCs were or wanted to be
involved in some capacity, who is best placed to deliver and participate in ISPs was up for
discussion. RRDCES asked, “where would it [ISPs] sit?” In terms of ensuring the delivery
of ISPs, RRDCE10 stated, “it’s everyone’s responsibility”, and RRDCE9 stated, “and they
[producers] could all step up”; however, “nothing beats the actual person who does the
actual job day to day talking to the kids or talking to anybody” (RRDCE15.1). Primary
producer involvement was seen as essential for a successful ISP program: “I'm going to
say it comes back to each of the producers, unfortunately, stepping up, but as I say, they’ve
just got a lot on their plate at the moment” (RRDCE9). RRDCE12 highlighted research that
supported those on the ground as the best participants in ISPs: “Our research shows that
farmers are a really trusted voice. So, they're really highly trusted and they're, I guess,
the most authentic and credible spokespeople in this space”. The agreement that “those
on the ground” (RRDCE2) are best placed to be directly participating, meaning they are
involved in the activities with students, was shown by being explicitly stated by several
interviewees. It was also highlighted when discussing how RRDCs participate, which
was more likely to be facilitating and connecting to those “on the ground”. rather than
participating in the activities with students themselves. RRDCE13 suggested, for her sector,
which included many agribusinesses that were large organizations, that it “would help. ..
for [primary production] organizations more broadly, to acknowledge the need for that
[ISPs], and therefore, give someone a role within that organization, X number of days to be
able to participate in different activities like this”.

RRDCE9 introduced schools to the mix of stakeholders with a potential role to play,
along with a suggestion for how RRDCs and other industry bodies may be involved in ISPs:

Maybe the schools need to be encouraged to think about what’s growing out and
in area and reach out to growers as well. And for them, it’s about maybe saying,
well, here’s who to contact to even find out who’s paddock that is that you keep
driving past. So maybe that’s where we say, oh come to [RRDC], and . .. I'll direct
you on to [the relevant industry body], and they can tell you what the grower is
and, you know, connect people.

The issue of competing priorities for RRDCs, or the level of priority given to ISPs,
was repeatedly raised; for example, RRDCEI1 stated, “the challenge I see across a lot of
industries is the priority. .. that’s always your biggest challenge”. Whilst ISPs were, for
the most part, seen as important, how much investment and input could be provided
by RRDCs was debated. Measuring the return on investment was also perceived to be a
large challenge: “. .. the return on investment is a challenging one to be able to capture”.
(RRDCEL1). RRDCE6 was not alone in thinking that ISPs would “probably be enhanced
with some really strong data, I don’t know how you would get it, but if there’s strong data
coming through those programs what you know demonstrate outcomes that would really
help RDCs. Yeah, and make it a bit more of a priority”.

Following discussions concurring that most RRDCs cannot deliver ISPs alone, RRDCE4
noted the importance of other industry bodies and highlighted different organizations that
could be leveraged:

Our industry associations are really important. So, we have multiple tiers of that
here. So, we’ve got [industry body], who are the industry body, national industry
body, and then there’s state-based under that, and then there’s local based under
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that, and then there’s, you know, regional based under that. So, there’s this huge
kind of structure that we can leverage.

RRDCE?2? also agreed that “the peak industry councils and all of those sorts of orga-
nizations have a role to play,” and coordination will “make the dollars go further ... and
make sure that it all fits in with the curriculum, so teachers actually use it”.

In addition to discussing industry bodies and those working in the industry, there
was a suggestion that this work be led by the government, and there was a need for a
national body with curriculum linkage. Whilst there was no cohesive message describing
who should be involved in ISPs, it was clear that many RRDCs did not want to “go it
alone” (RRDCE13) and would rather collaborate with, or support, other organizations. The
discussions in terms of who “owns” or is involved in the ISP solution touched on many
stakeholders, including industry professionals, RRDCs, other industry bodies, schools, and
the government, linking to the next theme: collaboration is key.

3.2.4. Collaboration Is Key

Collaboration, or “linking in with. .. other associations and groups” (RRDCE15.4),
was highlighted throughout most interviews and was seen as important to help overcome
resource barriers and improve the return on investment. Collaborating with suitable people
and organizations was seen as a key principle for successful ISPs at various levels.

Resource barriers were noted in most interviews: “it’s people and time and, and
budget” (RRDCE3), along with ISPs often being “quite resource intensive activities to
plan and coordinate and implement” (RRDCE6). However, collaboration between RRDCs,
other industry bodies, and education service providers was identified as one way to
reduce these barriers. RRDCE15.4 explained that they would continue supporting other
organizations delivering ISPs “because they’re collaborative, we can’t get someone out into
every school across Australia, we don’t have the capacity to do that. So, linking in with
these other associations and groups is really important to us so that we can support their
overall initiatives”.

RRDCE15.4 also discussed leveraging investments and collaborating as a whole agri-
culture industry, rather than individual commodities:

That’s why we partner with other places to leverage that, I think it’s all about
collaboration, I don’t think that we can see ourselves as just the [commodity]
industry. I think we have to collaborate and make sure that we’re all working
together with that common goal. Because we, you know, it’s just too difficult to
do it otherwise. (RRDCE15.4)

After bringing the right people together to collaborate on an ISP, many highlighted
the importance of working together to plan a successful partnership that is relevant and
valuable for both education and agriculture parties. RRDC15.1 thought it was important to
find “the value proposition for all sides and being really clear about that, and really clear
about what you want to get out of the day and the expectations from both sides”. RRDCE11
added, “you obviously need to have a well-planned, sort of a well thought out plan as to
how the partnership is going to work and who does what”.

Collaboration was seen as a way to not only reduce time and monetary resource
barriers but also a lack of knowledge and connections. Education service providers were
valued by many and were often engaged because “they have skill sets and networks and
experience that, you know, as a program manager, I just don’t have that” (RRDCE?), or to
“piggyback on their reach and credibility” (RRDCE12).

Collaborating with other organizations was seen to improve return on investment:

I think if we had a coordinated approach, would be very beneficial as well. So,
I think you could spend a lot of money. .. investing in promoting agriculture,
though I think the more streamlined we can do it the more. .. bang for buck we
would get as well. (RRDCE14).
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This sentiment was also captured by RRDCE3, who said “this is something that needs
strategic coordination amongst all commodity groups”. Several reasons why we need to
collaborate across commodity groups were given, including that “it is super competitive,
and I think it’s really difficult for us, and that’s why we’re in a structure like PIEFA (Primary
Industries Education Foundation of Australia) is that we can come together and kind of
work across agriculture” (RRDCE4). RRDCE10 believed that agricultural education needed
significant investment and a collaborative effort to compete with other industries:

So, I believe that for this to be truly remarkable, which it needs to be, you
know, because we’re competing against those Navy ads (Royal Australian Navy
advertising campaigns), and they’re bloody attractive to people, right. So, if we
really want to do a good job of this, it needs a significant investment. And I
think that it is, it needs a collective for, and I don’t know whether it’s like an
organization that is placed to like, bring a room together, but actually think it’s
everyone’s responsibility.

Collaboration was also highlighted as important for the day-to-day running of ISPs. It
was found to be important to collaborate with the right people and communicate effectively
to plan relevant and valuable partnerships. Participants spoke about having the right
facilitator, industry partner and school. For example, RRDCES said “I think it’s actually
having, someone who is like a bit of an advocate, let’s say in the education sector, who sort
of makes it easy for businesses to sort of reach out or goes finding those different businesses
that would be target businesses where there’s gaps at the moment”. RRDCE3 added “I
think the value is having someone that knows the education system. So, you're looking at
a particular group of people with ag, with some sort of agricultural knowledge”. RRDCE14
discussed matching up the right schools with the right industry partner: “I think having the
schools and the right people in the school to be the mentors, as well as the right [business]
and the right people within the [business] that are passionate, will make it successful”.
The importance of a facilitator was evident when RRDC4 said “there are some people that
don’t know how to, probably access those opportunities too, particularly locally, that aren’t
necessarily connected to the groups that are running them”. A facilitator was identified as
someone who may be able to bring together potential industry partners and schools who
do not have the knowledge of how to connect themselves.

4. Discussion

This research sought to answer two research questions. Firstly, how do RRDCs
describe their role in the implementation of ISPs and secondly, how do RRDCs connect
and influence other parts of the ecological system with regard to ISPs? The analysis of
strategic and annual operating plans and interview transcripts demonstrated that whilst
ISPs are seen as important for industry sustainability, including workforce and social licence,
their role in the implementation of ISPs was commonly informal. Interviews articulated
the importance of ISPs in attracting students to careers in the industry and improving
community perceptions; however, whilst workforce challenges and social licence concerns
are repeatedly raised in RRDC strategic plans, there were limited mentions of ISPs in the
documents [52,56,57,134]. The importance of ISPs for the agricultural industry has also been
raised by industry professionals willing to participate in these activities, including the same
workforce concerns [24]. These types of partnerships have been on the policy agenda for
many years, with recommendations made to include more input from the industry [4,137].
Specifically for agriculture, strengthening industry-school links is recommended in the
National Agricultural Workforce Strategy [11].

Interviews indicate that RRDCs’ role in ISPs was often informal, aligning with the
limited information available in the documents analysed. They were involved informally
by connecting their levy payers with other ISP stakeholders, and sometimes participating
in activities with students themselves, more often than having their own dedicated ISP
programs. This research showed that most RRDCs participate in ISPs in some capacity, but
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their involvement could be increased. However, resourcing, including time, money, and
the right people, were major barriers that influenced the level of involvement.

The other major influence was the level of priority given to ISPs, considering other
competing priorities. This aligns with previous research into understanding the perceptions
of industry professionals participating in ISPs [22,24,139]. Teachers have also been found
to face similar barriers, including time and resources, when implementing agriculture
education programs [140].

RRDCs wanted their role to be collaborative, noting the importance of collaboration
between ISP stakeholders and across sectors. They saw the role of a facilitator as important
to ensure successful collaboration between stakeholders. In previous research, facilitators
were found to be valuable, from both school and industry perspectives, often by reducing
time and knowledge barriers [24,25,141-143]. This desire for collaboration aligns with
the performance principles set out in RRDC funding agreements, of which one relates
to “strategic and sustained cross-industry and cross-sectoral collaboration that addresses
shared challenges” [28].

The analysis of interview transcripts identified a complex system of connections
and influences between RRDCs and numerous other stakeholders. This consolidates
RRDCs as important ISP stakeholders. In some cases, RRDC employees participated
in ISP activities as microsystem stakeholders. Whether actively participating in ISPs
or not, all RRDCs were found to be connected to ISP ecosystems through their role in
the exosystem, with interconnections to many stakeholders including levy payers, other
industry organizations, and government. RRDCs could, and did, influence other ISP
ecosystem stakeholders, most commonly levy payers in the microsystem, facilitators in the
micro or mesosystems depending on the extent of their role, and other industry bodies in
the exosystem. Participants strongly reflected an interconnection with the macrosystem
by highlighting a desire to improve the agriculture industry as a whole system, rather
than any individual entity. They were also interconnected with the macrosystem through
their position in the industry. Due to the nature of RRDCs, they have the ability to change
culture in the agricultural education space through their research and development, direct
involvement in ISPs, and messaging to industry participants. They have channels to push
ISP messaging and undertake research to then share and drive change. They were also
found to be interconnected with the chronosystem through their involvement, or potential
to be involved, over time. RRDCs are ingrained in Australia’s agriculture industry and
are at low risk of being abolished. This enables RRDCs to have the ability to participate at
any level, including contributing to culture change over time. These kinds of indirect links,
as explored by Flynn and Pillay [23], can be critical for ISP sustainability and the removal
of barriers.

We argue that strengthening the workforce and social licence are important parts of
the agriculture innovation system, also raised by levy payers [52,56,57,63]. Agricultural
workforce shortages are of concern across the supply chain, including on- and off-farm roles,
with the Australian Government including human capital as a key theme in the Delivering
Ag2030 plan to build the industry [11,144-146]. Likewise, research and government reports
deem establishing and maintaining a social licence to operate as important for future
success [147,148]. As one means to help improve student career aspirations and increase
student knowledge of agriculture, we argue that ISPs are an important part of the workforce
and social licence solution that requires further implementation and innovation [4,9,149].
Due to RRDCs’ role in driving agricultural innovation, we find these organizations are
positioned as stakeholders with scope to innovate agricultural ISP ecosystems.

4.1. Theoretical Implications

This research builds on the work of Leonard [26] and Flynn [22]. Leonard [26] applied
ecological systems theory to partnerships with various community organizations over
60 years at one school in the United States of America, and with a student focus, found
that successful students” needs are met through a variety of relationships at different
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system levels and suggested that a cultural reform strategy has advantages for student
development. Flynn [22] studied mining and energy ISPs in Queensland, Australia, similar
to the agricultural ISPs in this study. Both researchers explored the exosystem of the
ISPs they investigated. Stakeholders in the exosystem of Flynn’s [22] study included the
state government and a mining and energy association, while Leonard’s [26] included
a statewide business consortium and many other companies. These studies highlighted
exosystem stakeholders as important and influential. Leonard [26] found “that some
exosystem relationships could positively affect student development at three levels, by
strengthening the small “pockets of excellence,” by promoting whole-school change, and
by challenging macrosystem-level politics and pushing the district in the right direction”
(p- 1001). Likewise, Flynn [22] found that “the interdependency between the exosystem and
lower-system levels emerged from the data as a key to the overall effectiveness” (p. 117) of
the partnership. Many studies apply EST to other contexts, where exosystem stakeholders
are also found to be influential to the systems studied [150,151]. These studies confirmed
the importance of exosystem stakeholders, supporting Bronfenbrenner’s [20,21] hypotheses
and propositions and maintaining the importance of examining ecological systems as a
whole. Likewise, this research demonstrates strong interconnections between RRDCs, as
exosystem stakeholders, and all levels of ISP ecological systems, supporting the application
of EST to agricultural ISPs. This highlights the importance of considering the whole
ecosystem, including the exosystem, when exploring agricultural ISPs.

4.2. Practical Implications

Through this research, we constructed knowledge with practical implications for
RRDCs, industry professionals, teachers, and those designing and implementing ISPs.

For RRDCs, this research increases awareness of how, as exosystem stakeholders, they
are connected to ISPs, and how their strategies, programs, and decision making can impact
on ISPs. To the authors” knowledge, the role of RRDCs in ISPs has not been explored
previously. This knowledge can be used by RRDCs if innovations to ISPs are sought in
the future. This research identified a number of ways in which RRDCs could contribute to
more effective agricultural ISP implementation. This includes providing a facilitation role.
This could involve maintaining a register of industry professionals and school staff who are
interested in participating in ISPs. This register would simplify the process of connecting
willing stakeholders. RRDCs could also facilitate connections between school staff and
other industry groups and organizations who may be willing to participate in or further
facilitate ISPs. In addition, RRDC staff could directly participate in ISPs as industry partners.
Examples of activities RRDC staff could participate in, or facilitate, would include school
incursions to share information about their career and bringing hands-on career-related
activities for students to participate in.

For industry professionals, this research demonstrates that the priority level by levy
payers needs to increase for ISPs to be included further in RRDC strategy and AOPs. RRDCs
often informally participate in ISPs by connecting industry professionals with facilitators
who coordinate partnership activities or schools. Hence, for industry professionals wanting
to be involved in ISPs, making RRDCs aware of this will enable RRDCs to make contact if
an appropriate opportunity arises. A formal process to register involvement may prove
useful for RRDCs and industry professionals.

Practical implications for those designing ISP programs, frameworks, and policies
include the consideration of on-ground facilitators, who coordinate, support, and attend
partnership activities. On-ground facilitation aligns with previous studies as a key principle
for ISP success [25,141-143]. Facilitators can aid the implementation of ISPs by helping
teachers and industry professionals overcome barriers such as time, resources, and fund-
ing [4,24,25,143]. RRDCs are one potential source of funding for ISP programs which
include dedicated facilitators who connect stakeholders and arrange partnership activities.
Furthermore, this research also increases our knowledge of the influences and connections
within ISP ecosystems, aiding those designing programs to consider all stakeholders.
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At a school level, this research highlights that RRDCs are open to connecting further
and providing appropriate agricultural professionals to partner with. Many participants
discussed that they could connect schools with levy payers or other industry bodies who
have the appropriate connections. Whilst education was not a main priority of RRDCs,
examples of successful initiatives that schools could be involved in were highlighted.

4.3. Limitations and Directions for Future Research

While this study broadens our knowledge of one stakeholder in agricultural ISP
ecological systems, limited research explores other stakeholders. Our knowledge of how
these systems work is limited by a lack of research relating to the stakeholders in other
parts of the system, including other agricultural industry bodies, the government, and
those involved in the education system. In addition, limited research has explored other
STEM-related industry bodies regarding ISPs. We recommend that future research focuses
on other ISP stakeholders and ultimately brings this knowledge together to provide a
greater understanding of the ecologically systemic nature of STEM ISPs.

5. Conclusions

This research makes a significant contribution to STEM, and specifically agricultural,
education, by better understanding the nature of one component of agricultural ISPs:
RRDCs. ISPs were identified by participants as a valuable part of the solution to address
wicked industry sustainability problems through workforce attraction and social licence
to operate. Furthermore, RRDCs were found to be interconnected with ISP ecosystems.
Due to this, we argue that RRDCs are positioned as important stakeholders with scope to
improve agricultural ISP ecosystems as part of their role in driving agricultural research
and development. It is hypothesized that industry organizations from other STEM-related
sectors are also interconnected with, and have scope to improve, ISP ecosystems.

Author Contributions: Conceptualization, M.O., A.C., . K.M., N.M. and B.H.; methodology, M.O.,
A.C.,JK.M,, N.M. and B.H.; software, M.O.; validation, M.O., A.C., ].K.M., N.M. and B.H.; formal
analysis, M.O.; investigation, M.O.; resources, M.O. and A.C.; data curation, M.O.; writing—original
draft preparation, M.O.; writing—review and editing, M.O., A.C.,]. K.M., N.M. and B.H.; visualization,
M.O,; supervision, A.C., . K.M., N.M. and B.H.; project administration, M.O. and A.C.; funding
acquisition, A.C. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Victorian Department of Education grant number RACE
Gippsland. The APC was funded by CQUniversity Australia.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Human Research Ethics Committee of CQUniversity Australia
(approval number 23670, approved on 9 August 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Select subsets of data are available from the corresponding author
upon reasonable request.

Acknowledgments: The authors wish to acknowledge all interview participants.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Education Council. National STEM School Education Strategy; Department of Education, Skills and Employment: Canberra,

Australia, 2015.

2. Murphy, S.; MacDonald, A.; Danaia, L.; Wang, C. An analysis of Australian STEM education strategies. Policy Futures Educ. 2019,

17,122-139. [CrossRef]

3. Manning, ]J.K.; Cosby, A.; Power, D.; Fogarty, E.S.; Harreveld, B. A Systematic Review of the Emergence and Utilisation of
Agricultural Technologies into the Classroom. Agriculture 2022, 12, 818. [CrossRef]

4. Torii, K. Connecting the Worlds of Learning and Work: Prioritising School-Industry Partnerships in Australia’s Education System; Mitchell
Institute: Melbourne, Australia, 2018.


https://doi.org/10.1177/1478210318774190
https://doi.org/10.3390/agriculture12060818

Educ. Sci. 2024, 14, 271 15 0f 19

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.
37.

Hobbs, L.; Kelly, H. STEM into industry-brokering relationships between schools and local industry. Curric. Perspect. 2020,
40, 247-255. [CrossRef]

Pattison, N.P. Powerful Partnership: An Exploration of the Benefits of School and Industry Partnerships for STEM Education.
Teach. Curric. 2021, 21, 17-25. [CrossRef]

Sterner, J. School-Business Partnerships: A Study of Stakeholder Perspectives. Ph.D. Dissertation, Immaculata University,
Immaculata, PA, USA, 2022.

Bentley, B.; Sieben, R.; Unsworth, P. STEM Education in Australia: Impediments and Solutions in Achieving a STEM-Ready
Workforce. Educ. Sci. 2022, 12, 730. [CrossRef]

Education Council. The Alice Springs (Mparntwe) Education Declaration; Department of Education Skills and Employment: Canberra,
Australia, 2019.

PhillipsKPA. Unfolding Opportunities: A Baseline Study of School-Business Relationships in Australia. Final Report; Department of
Education, Employment and Workplace Relations: Canberra, Australia, 2010.

Azarias, J.; Nettle, R.; Williams, J. National Agricultural Workforce Strategy: Learning to Excel; National Agricultural Labour Advisory
Committee: Canberra, Australia, 2020.

Bochtis, D.; Benos, L.; Lampridi, M.; Marinoudi, V.; Pearson, S.; Serensen, C.G. Agricultural Workforce Crisis in Light of the
COVID-19 Pandemic. Sustainability 2020, 12, 8212. [CrossRef]

Food and Agriculture Organisation. The Future of Food and Agriculture—Trends and Challenges; Food and Agriculture Organisation:
Rome, Italy, 2017.

Head, B.W.; Alford, ]. Wicked Problems: Implications for Public Policy and Management. Adm. Soc. 2015, 47, 711-739. [CrossRef]
Horst, WJ.R.; Webber, M.M. Dilemmas in a General Theory of Planning. Policy Sci. 1973, 4, 155-169. [CrossRef]

Jones, K.; Williams, R.J.; Gill, T.B. If you study, the last thing you want to be is working under the sun: An analysis of perceptions
of agricultural education and occupations in four countries. Agric. Hum. Values 2017, 34, 15-25. [CrossRef]

Cosby, A.; Manning, J.K.; Lovric, K.; Fogarty, E.S. The future agricultural workforce—is the next generation aware of the
abundance of opportunities? Farm Policy ]. 2022, 19, 18-30.

Cosby, A.; Manning, J.; Power, D.; Harreveld, B. New Decade, Same Concerns: A Systematic Review of Agricultural Literacy of
School Students. Educ. Sci. 2022, 12, 235. [CrossRef]

Kovar, K.A,; Ball, A.L. Two Decades of Agricultural Literacy Research: A Synthesis of the Literature. |. Agric. Educ. 2013,
54,167-178. [CrossRef]

Bronfenbrenner, U. The Experimental Ecology of Education. Educ. Res. 1976, 5, 5-15. [CrossRef]

Bronfenbrenner, U. The Ecology of Human Development: Experiments by Nature and Design; Harvard University Press: Cambridge,
MA, USA, 1979.

Flynn, M. Industry-School Partnerships: An Ecological Case Study to Understand Operational Dynamics. Ph.D. Thesis, Queens-
land University of Technology, Brisbane, Australia, 2015.

Flynn, M; Pillay, H. Industry-School Partnerships: An Ecological Approach. Int. J. Arts Sci. 2013, 6, 121.

O’Dea, M.; Cosby, A.; Manning, J.; McDonald, N.; Harreveld, B. Who, how and why? The nature of industry participants in
agricultural industry school partnerships in Gippsland, Australia. J. Agric. Educ. Ext. 2023, 1-20. [CrossRef]

O’Dea, M.; Cosby, A.; Manning, J.; McDonald, N.; Harreveld, B. Industry perspectives of industry school partnerships: What can
agriculture learn? Aust. Int. J. Rural Educ. 2022, 32, 1-21. [CrossRef]

Leonard, J. Using Bronfenbrenner’s ecological theory to understand community partnerships: A historical case study of one
urban high school. Urban Educ. 2011, 46, 987-1010. [CrossRef]

Australian Government Department of Agriculture Fisheries and Forestry. Rural Research and Development Corporations. Avail-
able online: https://www.agriculture.gov.au/agriculture-land /farm-food-drought/innovation/research_and_development_
corporations_and_companies (accessed on 26 March 2023).

Australian Government Department of Agriculture Fisheries and Forestry. About Levies and the Levy System. Available online:
https:/ /www.agriculture.gov.au/agriculture-land /farm-food-drought (accessed on 16 August 2023).

Rural R&D Corporations. About. Available online: http://www.ruralrdc.com.au/about/ (accessed on 16 July 2023).

Rutledge, K.; McDaniel, M.; Teng, S.; Hall, H.; Ramroop, T.; Sprout, E.; Hunt, J.; Boudreau, D.; Costa, H. Ecosystem. Available
online: https://education.nationalgeographic.org/resource/ecosystem/ (accessed on 16 July 2023).

Taylor, G.; Ali, N. Learning and Living Overseas: Exploring Factors that Influence Meaningful Learning and Assimilation: How
International Students Adjust to Studying in the UK from a Socio-Cultural Perspective. Educ. Sci. 2017, 7, 35. [CrossRef]
Bipath, K.; Tebekana, J.; Venketsamy, R. Leadership in Implementing Inclusive Education Policy in Early Childhood Education
and Care Playrooms in South Africa. Educ. Sci. 2021, 11, 815. [CrossRef]

Hayes, N.; O’Toole, L.; Halpenny, A.M. Introducing Bronfenbrenner: A Guide for Practitioners and Students in Early Years Education,
2nd ed.; Routledge: London, UK, 2023.

Australian Government Department of Agriculture Fisheries and Forestry. Farming, Food and Rural Support. Available online:
https:/ /www.agriculture.gov.au/agriculture-land /farm-food-drought (accessed on 16 August 2023).

Yin, R. Case Study Research: Design and Methods, 5th ed.; SAGE Publications: Thousand Oaks, CA, USA, 2018.

Merriam, S.B. Qualitative Research and Case Study Applications in Education; Jossey-Bass Publishers: San Francisco, CA, USA, 1998.
Bowen, G.A. Document Analysis as a Qualitative Research Method. Qual. Res. J. 2009, 9, 27-40. [CrossRef]


https://doi.org/10.1007/s41297-020-00111-7
https://doi.org/10.15663/tandc.v21i0.367
https://doi.org/10.3390/educsci12100730
https://doi.org/10.3390/su12198212
https://doi.org/10.1177/0095399713481601
https://doi.org/10.1007/BF01405730
https://doi.org/10.1007/s10460-016-9685-4
https://doi.org/10.3390/educsci12040235
https://doi.org/10.5032/jae.2013.01167
https://doi.org/10.2307/1174755
https://doi.org/10.1080/1389224X.2023.2249445
https://doi.org/10.47381/aijre.v32i3.334
https://doi.org/10.1177/0042085911400337
https://www.agriculture.gov.au/agriculture-land/farm-food-drought/innovation/research_and_development_corporations_and_companies
https://www.agriculture.gov.au/agriculture-land/farm-food-drought/innovation/research_and_development_corporations_and_companies
https://www.agriculture.gov.au/agriculture-land/farm-food-drought
http://www.ruralrdc.com.au/about/
https://education.nationalgeographic.org/resource/ecosystem/
https://doi.org/10.3390/educsci7010035
https://doi.org/10.3390/educsci11120815
https://www.agriculture.gov.au/agriculture-land/farm-food-drought
https://doi.org/10.3316/QRJ0902027

Educ. Sci. 2024, 14, 271 16 of 19

38.
39.

40.

41.
42.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

Krippendorff, K. Content Analysis: An Introduction to Its Methodology, 4th ed.; SAGE Publications: Los Angeles, CA, USA, 2019.
Australian Meat Processors Corporation. Annual Operating Plan 2023—-2024; Australian Meat Processors Corporation: Sydney,
Australia, 2023.

Australian Meat Processors Corporation. Strategic Plan 2020-2025; Australian Meat Processors Corporation: Sydney, Aus-
tralia, 2020.

Australian Wool Innovation Limited. Strategic Plan 2022-2025; Australian Meat Processors Corporation: Sydney, Australia, 2022.
Australian Wool Innovation Limited. Annual Operating Plan 2023-2024; Australian Wool Innovation Limited: Sydney, Aus-
tralia, 2023.

Dairy Australia. Strategic Plan 2020-2025; Dairy Australia: Southbank, Australia, 2021.

Dairy Australia. Annual Operating Plan 2023/24; Dairy Australia: Southbank, Australia, 2023.

Australian Eggs. Annual Operating Plan 2022/23; Australian Eggs: Sydney, Australia, 2023.

Australian Eggs. Strategic Plan 2021-2026; Australian Eggs: Sydney, Australia, 2023.

Forest & Wood Products Australia Limited. Strategic Plan 2023-2028; Forest & Wood Products Australia Limited: Melbourne,
Australia, 2023.

Forest & Wood Products Australia Limited. 21/22 Annual Operating Plan; Forest & Wood Products Australia Limited: Melbourne,
Australia, 2021.

Livecorp. Strategic Plan 2025; Livecorp: Sydney, Australia, 2020.

Livecorp. 2023-2024 Annual Operational Plan; Livecorp: Sydney, Australia, 2023.

Cotton Research and Development Corporation. Annual Operational Plan 2023-2024; Cotton Research and Development Corpora-
tion: Narrabri, Australia, 2023.

Cotton Research and Development Corporation. Strategic RD&E Plan 2023-2028; Cotton Research and Development Corporation:
Narrabri, Australia, 2023.

Fisheries Research and Development Corporation. Research and Development Plan 2020-2025; Fisheries Research and Development
Corporation: Canberra, Australia, 2020.

Fisheries Research and Development Corporation. Annual Operational Plan 2022-2023; Fisheries Research and Development
Corporation: Canberra, Australia, 2022.

Grains Research and Development Corporation. Annual Operational Plan 2023-2024; Grains Research and Development Corpora-
tion: Canberra, Australia, 2023.

Grains Research and Development Corporation. Research, Development & Extension Plan 2023-2028; Grains Research and
Development Corporation: Canberra, Australia, 2023.

Wine Australia. Annual Operational Plan 2023-2024; Wine Australia: Adelaide, Australia, 2023.

Wine Australia. Strategic Plan 2020-2025; Wine Australia: Adelaide, Australia, 2023.

Meat & Livestock Australia. Annual Investment Plan 2023-24; Meat & Livestock Australia: Syndney, Australia, 2023.

Meat & Livestock Australia. Strategic Plan 2025; Meat & Livestock Australia: Sydney, Australia, 2020.

Australian Pork Limited. Annual Operating Plan 2023-2024; Australian Pork Limited: Canberra, Australia, 2023.

Australian Pork Limited. Strategic Plan 2020-2025; Australian Pork Limited: Canberra, Australia, 2023.

Sugar Research Australia. Strategic Plan 2021-2026; Sugar Research Australia: Indooroopilly, Australia, 2021.

Sugar Research Australia Limited. Annual Operational Plan 20/21; Sugar Research Australia: Indooroopilly, Australia, 2023.
Horticulture Innovation Australia. Almond Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Almond Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Apple and Pear Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Apple and Pear Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Avocado Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Avocado Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Banana Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Banana Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Berry Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Berry Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.



Educ. Sci. 2024, 14, 271 17 of 19

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Horticulture Innovation Australia. Cherry Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Cherry Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Chestnut Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Chestnut Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Citrus Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Citrus Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Custard Apple Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Custard Apple Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Dried Grape Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Dried Grape Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Dried Tree Fruit Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Dried Tree Fruit Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Lychee Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Lychee Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Macadamia Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Macadamia Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Mango Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Mango Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Melon Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Melon Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Mushroom Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Mushroom Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Nashi Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Nashi Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Nursery Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Nursery Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Olive Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Olive Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Onion Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.



Educ. Sci. 2024, 14, 271 18 of 19

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.
128.

129.
130.
131.
132.
133.

134.
135.

Horticulture Innovation Australia. Onion Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Papaya Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Papaya Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Passionfruit Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Passionfruit Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Persimmon Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Persimmon Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Pineapple Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Pineapple Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Pistachio Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Pistachio Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Potato Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Potato Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Processing Tomato Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Processing Tomato Strategic Investment Plan 2022-2026; Horticulture Innovation Australia:
Sydney, Australia, 2023.

Horticulture Innovation Australia. Prune Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Prune Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Summerfruit Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Summerfruit Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Sweetpotato Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Sweetpotato Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Table Grape Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Table Grape Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

Horticulture Innovation Australia. Turf Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Australia, 2023.
Horticulture Innovation Australia. Turf Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Vegetable Annual Investment Plan 2022/23; Horticulture Innovation Australia: Sydney, Aus-
tralia, 2023.

Horticulture Innovation Australia. Vegetable Strategic Investment Plan 2022-2026; Horticulture Innovation Australia: Sydney,
Australia, 2023.

AgriFutures Australia. Annual Operational Plan 2023-2024; Agrifutures Australia: Wagga Wagga, Australia, 2023.

AgriFutures Australia. Research and Innovation Strategic Plan 2022-2027; Agrifutures Australia: Wagga Wagga, Australia, 2022.
Creswell, ].W.; Poth, C.N. Qualitative Inquiry and Research Design: Choosing among Five Approaches; Sage Publications: Thousand
Oaks, CA, USA, 2016.

Otter.ai. Why Otter.ai. Available online: https://Otter.ai (accessed on 16 July 2023).

Braun, V.; Clarke, V. Thematic Analysis; SAGE Publications: London, UK, 2021.


https://Otter.ai

Educ. Sci. 2024, 14, 271 19 of 19

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.
146.

147.

148.

149.

150.

151.

QSR International Pty Ltd. NVivo (released in March 2020). Available online: https://www.gsrinternational.com/nvivo-
qualitative-data-analysis-software /home (accessed on 26 September 2023).

Saldana, J. The Coding Manual for Qualitative Researchers; Sage Publications: Thousand Oaks, CA, USA, 2021.

Martin, P.; Shepheard, M.L. What Is Meant by the Social Licence? CSIRO Publishing: Collingwood, Australia, 2011; pp. 3-11.
Australian Government Department of Education Employment and Workplace Relations. Realising Potential: Businesses Helping
Schools to Develop Australia’s Future; Australian Government: Canberra, Australia, 2013.

Cosby, A.; Manning, J.; Trotter, M. TeacherFX-building the capacity of stem, agriculture and digital technologies teachers in
western australia. Int. J. Innov. Sci. Math. Educ. 2019, 27, 76-87. [CrossRef]

AiGroup. Strengthening School-Industry STEM Skills Partnerships; Final Project Report; The Australian Industry Group: Melbourne,
Australia, 2017.

Malin, J.R.; Hackmann, D.G.; Scott, .M. Cross-sector collaboration to support college and career readiness in an urban school
district. Teach. Coll. Rec. 2020, 122, 1-48. [CrossRef]

Pillay, H.; Watters, ].J.; Hoff, L.; Flynn, M. Dimensions of effectiveness and efficiency: A case study on industry—school partnerships.
J. Vocat. Educ. Train. 2014, 66, 537-553. [CrossRef]

Australian Government Department of Agriculture Water and the Environment. Delivering Ag2030; Australian Government
Department of Agriculture Water and the Environment: Canberra, Australia, 2020.

Pratley, J.; Graham, S.; Manser, H.; Gilbert, ]. The employer of choice or a sector without workforce? Farm Policy |. 2022, 19, 32-42.
Wu, W.; Dawson, D.; Fleming-Munoz, D.; Schleiger, E.; Horton, J. The Future of Australia’s Agricultural Workforce; CSIRO Data61:
Canberra, Australia, 2019.

Ernst & Young. Agricultural Innovation—A National Approach to Grow Australia’s Future; Department of Agriculture and Water
Resources: Canberra, Australia, 2019.

Hampton, J.O.; Jones, B.; McGreevy, P.D. Social License and Animal Welfare: Developments from the Past Decade in Australia.
Animal 2020, 10, 2237. [CrossRef] [PubMed]

Plunkett, M.; Dyson, M. ‘Broadening Horizons’: Raising Youth Aspirations Through a Gippsland School/Industry/University
Partnership. In Educational Researchers and the Regional University: Agents of Regional-Global Transformations; Springer:
Berlin/Heidelberg, Germany, 2019; pp. 93-114.

Odom, S.L.; Vitztum, J.; Wolery, R.; Lieber, J.; Sandall, S.; Hanson, M.].; Beckman, P.; Schwartz, I.; Horn, E. Preschool inclusion in
the United States: A review of research from an ecological systems perspective. |. Res. Spec. Educ. Needs 2004, 4, 17-49. [CrossRef]
Mohammadzadeh Mohammadabadi, A.; Ketabi, S.; Nejadansari, D. Factors influencing language teacher cognition: An ecological
systems study. Stud. Second Lang. Learn. Teach. 2019, 9, 657—-680. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
https://doi.org/10.30722/IJISME.27.04.006
https://doi.org/10.1177/016146812012200110
https://doi.org/10.1080/13636820.2014.961524
https://doi.org/10.3390/ani10122237
https://www.ncbi.nlm.nih.gov/pubmed/33260531
https://doi.org/10.1111/J.1471-3802.2004.00016.x
https://doi.org/10.14746/ssllt.2019.9.4.5

	Introduction 
	Materials and Methods 
	Documents—Strategic and Annual Operating Plans 
	Semi-Structured Interviews 

	Results 
	Strategic Plans and Annual Operating Plans 
	Semi-Structured Interviews 
	ISPs Are Important for Industry Sustainability 
	RRDCs Are Informally Involved in ISPs 
	Who Can Address the ISP Solution to This Wicked Workforce Problem? 
	Collaboration Is Key 


	Discussion 
	Theoretical Implications 
	Practical Implications 
	Limitations and Directions for Future Research 

	Conclusions 
	References

