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Abstract 

Hydroponic shipping container farms (HSCF) are an emerging tool used for educational 
purposes in schools. This case study explored key opportunities and barriers to the 
implementation and integration of an HSCF food education program in Western Canada. 
Methodology: A yearlong case study was conducted utilizing interviews and naturalistic 
observations. Findings: This study found that key opportunities for program implementation 
were partnering with a committed community champion and strong administrative support, 
while key barriers were the high financial costs and labor requirements of running an HSCF 
and an isolated HSCF teacher champion. Together, these opportunities and barriers illustrate 
the complex operational demands of implementing HSCFs in school settings. Research 
Limitations: This study focused on one school, which operated one of many different possible 
HSCF designs. Practical Implications: Overall, HSCF as an educational tool should be questioned 
due, in part, to potentially unattainable financial and labor requirements. However, more 
research is needed to confirm these findings and determine whether HSCFs are an appropriate 
tool in diverse educational settings. 
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Introduction 

Today’s food systems are unsustainable and central to many global economic, environmental, 
and social issues, including resource scarcity, poverty, hunger, and climate change 
(Araújo et al., 2023; Rockström et al., 2025). Current food systems are also perpetuating racial 
and social inequalities, as marginalized groups around the globe continue to suffer the largest 
consequences of harmful environmental and social food system externalities (HLPE, 2023). 
Although changes are urgently needed at all levels of the food system, research suggests that 
the most effective consumer-side action that individuals can take is choosing sustainable foods 
(IPCC, 2022; Reisch et al., 2013). Sustainable foods are those that consider environmental, 
social, cultural, and economic sustainability at all stages of the food supply chain (Garnett & 
Fischer, 2016; Willett et al., 2019). These foods are also beneficial for individual health because 
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they are high in fruits, vegetables, and whole grains and low in red and processed meats 
(Hedenus et al., 2014; Rockström et al., 2025). Therefore, empowering individuals to choose 
sustainable foods is a major opportunity for a positive food system transformation and 
individual health improvement. 

Schools are an ideal environment for incorporating sustainable food education, as young people 
spend a significant amount of time there. Integrating food education in schools directly 
connects to global agendas and several Sustainable Development Goals, particularly SDG 2 (Zero 
Hunger), SDG 4 (Quality Education), SDG 11 (Sustainable Cities and Communities), and SDG 12 
(Responsible Consumption and Production) (United Nations General Assembly, 2015). 
Additionally, the intention of many educational systems is to develop an empowered and 
educated citizenry who are aware of their responsibility to actively participate in local, 
national, and global communities (Government of BC, n.d.). Schools can affect how young 
people engage with food and are seen as critical places for transforming knowledge into action 
(Hawkes et al., 2015; Story et al., 2009). Thus, learning about food systems at a young age can 
assist young people in moving from passive consumers of food to active participants in their 
food system, recognizing the health and environmental implications of their food choices 
(Varela et al., 2024). 

Hands-on food-related learning opportunities have been shown to be effective pedagogical 
strategies that can have a positive impact on students’ health and food choices (Charlton et 
al., 2021; Varman et al., 2021). Examples of these hands-on opportunities include school farms 
(S. Blair et al., 2023), cooking programs (Vaughan et al., 2024), farm-to-school programs (Mishra 
et al., 2022), and school gardens, which have an extensive body of literature supporting the 
many benefits students can afford. For example, school gardens have been shown to increase 
students’ intake of fruits and vegetables (Wells et al., 2023), improve their diet (Chan et al., 
2022), increase academic performance in math and science (Berezowitz et al., 2015; D. Blair, 
2009; Wells et al., 2015), increase their connection with nature (Passy, 2014), and increase 
their knowledge about the environment and sustainability (Amiri et al., 2021). Although school 
gardens and other outdoor food education programs have many potential benefits, a major 
drawback is the seasonality of outdoor spaces. In northern countries with variable climates, 
such as Canada, schools are no longer in session when garden produce is ready for harvest. 
Therefore, there are only a limited number of months in the year in which students can be 
involved in garden-based learning. The use of indoor growing systems for hands-on experiential 
learning opportunities related to food is a promising alternative. 

Nonconventional methods of agriculture have seen an increased interest commercially, as well 
as in community settings, because of the environmental impact of conventional agricultural 
methods as well as the growing demand for locally grown food (Feldmann & Hamm, 2015; 
Grebitus et al., 2017; Kirschenmann, 2010). Hydroponic food production is one such method 
(Walters et al., 2020). Hydroponic production involves the production of plants using an inert 
medium and adding a nutrient solution instead of the soil (Resh, 2013). Although hydroponic 
methods of food production were developed in the 1940s (Bouchar, 1998), and have been used 
in an educational context since the 1950s (Goddard, 1953), hydroponic shipping container farms 
(HSCF) are a more recent form of hydroponic food production within a controlled environment 
that is now being used both commercially and at educational institutions (Stapleton & Meier, 
2022; Wagner et al., 2021). 
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HSCFs are shipping containers that have been converted into controlled soilless hydroponic 
systems. The benefits of HSCFs include the potential to meet the demand for locally produced 
food (Wortman & Lovell, 2013), a 70–90% reduction in water use compared to conventional 
agricultural methods (Raviv & Lieth, 2008), and the ability to produce food at any time of year. 
HSCFs are an emerging food education tool, and there is growing interest in using these units 
to feed and educate students at schools. Due to this increasing interest, many HSCF distributors, 
including the American companies FarmBox Foods and Growtainers, and the Canadian company 
Growcer, have begun marketing their products to educational institutions (Farmbox Foods, 
n.d.; Growcer, n.d.-b; Growtainers, n.d.). 

Although studies have evaluated the potential of smaller hydroponic systems, such as 
hydroponic tower gardens, in educational settings (Carver & Wasserman, 2012; Jon Schneller 
et al., 2015; Patchen et al., 2017), there is limited research on HSCFs as educational tools 
(Stapleton & Meier, 2022; Wagner et al., 2020). This is a noteworthy research gap, as HSCFs 
represent a distinctly different educational tool when compared to smaller indoor and/or 
hydroponic systems because of several factors including purchasing, installation, and operating 
costs, size, energy and water use, production potential, and time required to operate the HSCF. 
Therefore, understanding both the potential drawbacks and benefits of such an investment 
could aid schools in deciding whether HSCF is the right tool for their specific needs. 

This study aimed to explore a school’s experience implementing an HSCF education program 
with a focus on key barriers and opportunities for program implementation and integration 
within the school. As HSCFs are an emerging tool used in educational institutions, it is important 
to investigate the process of starting and running these units, as it could provide key insights 
into the potential of HSCFs in educational settings. Although the educational goals and 
outcomes of the HSCF program are important, they are being analyzed in a separate paper and 
will not be discussed here. Additionally, there were several important findings related to the 
design of HSCF when utilized in an educational setting. These findings are outside the scope of 
this study and have been published separately (Edwards, 2024). Therefore, this study focuses 
solely on factors influencing the implementation and operation of HSCF from the perspective 
of program participants. 

Methodology and Methods 

This paper presents some of the results of a PhD dissertation (see Edwards, 2023). A case study 
methodology was used, which is a methodological approach that allows for an in-depth 
understanding of a phenomenon from the perspective of participants (Yin, 2009). Additionally, 
case studies are appropriate for investigating educational programs (Grauer, 2012; Hamilton & 
Corbett-Whittier, 2012). The purpose of this case study was not to evaluate the educational 
program; rather, it attempted to develop an understanding of the program and barriers and 
opportunities to implementation (Grauer, 2012; Hancock et al., 2021). Other qualitative case 
studies in the field of food and health education have used case study methodology to gain an 
in-depth understanding of educational programs within their specific contexts (Gisslevik et al., 
2019; McHugh et al., 2021). 
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Ethics 

Ethical approval for this study was obtained from The University of British Columbia [H21-
00961]. All participants provided informed written consent to participate in the study. In the 
case of minors involved in the study, written informed consent was given by parents/guardians, 
and written informed assent was given by the student study participants themselves. 

Research Site Context 

This research was conducted at a middle school located in a large population center in Western 
Canada. At the time of the study (2021–2022), the student population consisted of 
approximately 800 students in grades 7 through 9 (ages 12–15) and was a mix of students coming 
from a variety of socioeconomic backgrounds. In 2019, the school received an approximately 
$250,000 Canadian dollar (CAD) grant from a Canadian charity to purchase, install, and operate 
an HSCF on the school grounds. This school was chosen by the charity to pilot the use of HSCFs 
in educational settings. The school found out about the grant through a friend of a school 
administrator and, through strong leadership, the support of the parent advisory group, and 
one teacher who was motivated to be involved put together an application and were ultimately 
successful in receiving the funds for the HSCF. This research project had no association with 
the charity or funding provided to the school. 

The HSCF installed at the middle school was a 40-foot shipping container that had been 
retrofitted with a hydroponic growing system that could produce approximately 300 heads of 
lettuce per week. The unit consisted of a small front area containing the seedling chamber, a 
small table, the unit’s water tank, and large containers of nutrient and pH buffer solutions. 
The main growth area was a long narrow corridor with four levels of racks on each side. Each 
rack had a depth of five rows of trays where the plants could grow. The unit was bought from 
a company that specializes in manufacturing HSCF units and is one of several possible models 
produced by the manufacturer. 

The middle school had two overarching goals for utilizing the HSCF: educating and feeding 
students. However, this paper will not focus on these goals specifically, as they will be discussed 
in other papers that are currently being written from this research. Instead, this paper focuses 
on the actual implementation of the HSCF and potential opportunities and barriers for 
integrating these units into educational settings. Although the HSCF was installed on school 
property in summer 2020, the school was not able to fully utilize the HSCF in the 2020–21 school 
year due to the COVID-19 pandemic. Therefore, the year of the study (2021–22) was the HSCF’s 
first full year of operation, when it was running at full production capacity and operating as an 
educational tool for students within the school. 

Researcher Positionality 

The author acknowledges that their background and experience may have impacted data 
collection and analysis due to researcher bias. Prior to this research, the researcher had a 
background in food education and spent time working in and with schools. Therefore, the choice 
of research methodology and interpretation of results were influenced by these experiences 
and the belief that all young people should be equipped with the tools and skills to be active 
participants in positive food system transformation. Although they had experience with food 
education in general, the author had no previous experience with HSCFs. Consequently, their 
perception of the units in educational settings evolved throughout the study and was based on 
the researcher’s interpretation of participants’ experiences. Throughout this research, the 
author sought to reflect on how their life experiences and privileges may unintentionally 
influence the research process (Dodgson, 2019). 
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Therefore, this study was informed by an interpretivist constructivist theoretical approach, 
which assumes that educational programs are shaped by the social, organizational, and material 
conditions in which they are implemented (Thanh & Thanh, 2015). Consistent with this 
perspective, the case study design prioritized understanding participants’ experiences and the 
contextual factors influencing the implementation of the HSCF, rather than evaluating program 
outcomes. This theoretical orientation aligns with qualitative case-study traditions that 
emphasize the importance of situated meaning-making, context, and lived experience in 
educational research. 

Research Participants 

Overall, 19 individuals participated in this study. The participants included students, teachers, 
school administrators, community members, and charity employees. Table 1 provides a 
breakdown of the number of participants by type. 

Table 1: Number of Participants by Participant Type 

Participant Type Number of Participants 

Students 8 

Lead HSCF teacher 1 

School administrators 2 

Teacher candidates 1 

Other teachers 4 

Community partners 1 

Charity employees 2 
 

Pseudonyms were used throughout the paper to identify both individuals, the school being 
considered in the research, and any other factors that could lead to the identification of the 
school and participants. 

Data Collection 

The data were collected between November 2021 and June 2022. Data were collected through 
naturalistic observations and semistructured interviews with participants (Cohen et al., 2011; 
Creswell, 2014). To conduct naturalistic observations, the researcher was in a school 
environment two to three times per week for the duration of the study. Most observations 
occurred within the classroom where the researcher attended and volunteered with the HSCF 
classes. To record observations, the researcher took physical notes on site and then later 
transferred them to a digital format. The extent and impact of this volunteer role will be 
discussed further in the Results and Discussion sections of this paper. Overall, the researcher 
spent more than 160 hours in school over the course of the study. Interviews were conducted 
both in-person and online and focused on participants’ experiences with the HSCF program. 
Interviews were open-ended, which allowed flexibility and unique participant responses 
(Fontana & Frey, 2000). In total, 19 interviews were conducted with individuals both inside and 
outside the school, including teachers, administrators, students, and community members. 
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Data Analysis 

Following the transcription of interviews, the interview transcripts were uploaded to NVivo 
software and then analyzed using Braun and Clarke’s (2006) method for thematic content 
analysis. Although Braun and Clarke’s methodology is from a psychology disciplinary 
perspective, it is also useful in educational research contexts and has been used in this way 
(Kushnir, 2025). The researcher’s interpretation of the data was informed by their continued 
presence within the school environment and their interaction with the research participants. 

Results 

This section presents research findings on key opportunities and barriers regarding the 
implementation and integration of HSCF into Canadian middle schools. 

Opportunity: Community Connections 

At the onset of the study, the school had strong community connections, and several more 
connections were established throughout the duration of the study. Having these community 
connections and contributing to the community was identified as an important goal of the HSCF. 
For example, one school administrator said that a goal of the HSCF was: 

to make a difference in our community and share with the community. (Mark). 

One important community connection was the involvement of a strong community champion. 
The community champion was a local grocery store owner, Sam, who became connected to the 
school through personal connections with school administrators and informed the school about 
the HSCF grant that they eventually received. This community champion was able to help the 
HSCF program overcome some of the most significant challenges it faced as well as initiate 
other community connections that led to valuable learning experiences for the students 
involved in the HSCF program. 

For example, a major barrier faced by the HSCF program is the lack of refrigerated space. HSCF 
consistently produced over 300 lettuce heads per week. However, the school had the capacity 
to refrigerate less than half of the full HSCF harvest. Sam was able to help the school overcome 
this challenge by selling HSCF produced at his grocery store. The school was responsible for 
transporting the produce to the grocery store; however, once at the store, grocery store 
employees would pack, label, and sell the produce. One hundred percent of the profits 
generated from the produce sold at the grocery store was donated back to the HSCF program. 
This partnership allowed produce that could not be stored at the school to have a cool place to 
be stored, thereby allowing the HSCF to run at full capacity. Additionally, this connection 
allowed the school to generate some money from sales of HSCF produce, although not a 
significant amount. As Mrs. Smith, the teacher responsible for running the farm, stated:  

I think I only have about $900 CAD in the bank from sales with Sam. 

The school’s connection with Sam also led to several important learning opportunities for the 
students. Sam was a well-connected member of the community and, therefore, was familiar 
with several local farmers, businesses, and nonprofit organizations working in the food sector. 
Sam was able to connect the school with some of these individuals/organizations, which led to 
two important field trip learning opportunities for students involved in the HSCF class. One was 
a local organic orchard, and the other was a local farm that grew food to be used in a city-wide 
school backpack lunch program. 
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Establishing connections within the community was something Sam viewed as important. When 
describing his involvement with the HSCF program he said that he: 

connect[s] people with the right connections, allowing people to experience different things. (Sam, 
community partner). 

Not only did Sam view his role within the community as important, but he also believed that 
his involvement with the HSCF program was a responsibility he had due to being a business 
owner in the community. This is evidenced by his assertion that: 

I believe that we have a requirement as business leaders to do what’s right for the community and the 
environment.” (Sam, community partner). 

A second example of a partnership that developed over the 2021–22 school year was a local 
business that bred insects to be used as a source of protein in food products that would be 
eaten by humans. This insect farm was connected to the middle school and became interested 
in obtaining waste from the HSCF to be used as a source of food for the insects at their 
establishment. The insect farm began collecting HSCF waste/compost from the middle school 
weekly, at no cost to the school. This composting program was not only mutually beneficial for 
the school’s HSCF and the insect farm, but it also initiated a school-wide composting program 
at the middle school. As Mrs. Smith, the lead HSCF teacher, asserted, “this is a great 
relationship because we do not actually compost on site and it’s free for us at the school.” 
Therefore, HSCF was able to act as a catalyst for positive school-wide initiatives related to 
food. 

Opportunity: Strong Administrative Support 

At the onset of the study, it was clear that the school had strong administrative support for the 
HSCF program. School administrators were instrumental in the initial application of the HSCF 
and were committed to supporting the HSCF’s integration into the broader school environment. 
For example, the school administration advocated at the school district level for the initial 
HSCF grant application and for paid time for Mrs. Smith to attend to HSCF-related activities. 
One school administrator stated: 

We worked with the district and supported the modular farms. They gave us extra time to cover the 
work on it for the school and to cover the block of time, which was about $17,000 CAD. (James, school 
administrator). 

The extra block of time to which James is referring is an approximately 78-minute block of 
time. At middle school, each class was considered one block and alternated between occurring 
twice per week or three times per week. Additionally, the teachers were given time to prepare 
for the classes they taught. Another school administrator, Mark, emphasized the advocacy 
needed to get this additional time when he said, “we were given one block of time, which is 
what I could afford from the budget. And then I was able to lobby at a district level for another 
block of time for Mrs. Smith.” 

This advocacy at the district level was a crucial first step in receiving future support for the 
HSCF. Mrs. Smith asserted this importance when she said: 

I think what we'll need in future, we really need our district to see this as a beneficial thing to invest 
in because it's a lot for me to operate, run the programs, and then also create a curriculum around it. 
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Therefore, it was a significant achievement that the school administration was able to secure 
the lead HSCF teacher some paid time for HSCF operation, and their continued advocacy 
underscored their commitment to the HSCF program. 

Barrier: Costs 

As previously mentioned, the middle school received approximately $250,000 CAD from a 
Canadian charity to purchase a HSCF and install it on the school property. The funding covered 
purchasing the HSCF unit as well as financial support for operating the HSCF for five years 
(originally three years but funding was extended due to the COVID-19 pandemic). Although the 
large amount of funding seemed to be an opportunity at the beginning of the study, financial 
concerns emerged as one of the largest barriers to program implementation over the course of 
the research. For example, despite the large amount of funding received upfront, the school 
still required additional financial support, which resulted in the school taking a $50,000 CAD 
loan from its parent advisory committee. The school administration wanted to place the HSCF 
somewhere on the school property where it would be visible to people passing by the school. 
Therefore, the loan was required to cover the expenses of extending the utilities to this location 
on school grounds, resulting in the school already being in considerable debt before HSCF 
operations commenced. Upon discussions with program participants, it was unclear whether 
this cost was considered when the school first decided to apply for the grant. 

Regardless of the $50,000 CAD loan, finances were still a major concern for the HSCF program. 
Once the charity stopped funding the HSCF, the school would be responsible for the yearly 
operational costs of the HSCF which, according to the HSCF manufacturer, were estimated to 
be between $5,000 and $7,000 CAD per year. As one of the charity employees stated: 

[The charity is] committed to covering the costs of the expenses of operating the farm for five years so 
that the school can sort of bring their head around how they cover those expenses going forward. It 
could be between five and seven thousand dollars annually to operate the farm beyond the cost of the 
farm itself. (Lily). 

The yearly upkeep costs of $5,000 to $7,000 CAD/year indicated by the HSCF manufacturer and 
funding charity accounted for the cost of supplies and technical support running the HSCF. This 
amount of money was significant for the school, and Mrs. Smith said: 

A school is not going to have $7,000 a year to put towards a program that does not necessarily impact 
all students … we need to find a way to bring that yearly subscription cost down. 

Therefore, although the charity was committed to supporting the HSCF for five years, the school 
needed to find a way to make the HSCF financially sustainable so that it could continue 
operating after support from the charity had ended. The $5,000 to $7,000 CAD yearly upkeep 
costs indicated by the HSCF manufacturer may have been underestimated, as some grey 
literature suggests that HSCFs could cost between $8,000 and $16,500 USD ($10,045–$20,718 
USD adjusted for inflation) for annual (Hicks, 2017). 

The pressure to make the HSCF financially sustainable before charity funding ended had a 
significant impact on the way the HSCF was run. Most of the responsibility for making HSCF 
financially sustainable was placed on the lead HSCF teacher, Mrs. Smith. This led Mrs. Smith to 
operate the HSCF in a businesslike way and have less time or energy to focus on broader 
educational goals. Additionally, the amount of time required to operate the HSCF led to most 
of the class time being spent operating the HSCF. 
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The researcher reached out to the funding charity but was unable to receive clarification or 
details about exactly how all the funds were being used and by whom. Individuals within the 
school also did not have a clear picture of where the charity’s funding was used. This lack of 
transparency in funding charity is potentially concerning and makes it difficult to understand 
the full financial costs of installing and operating an HSCF on school grounds. However, on one 
HSCF manufacturers’ website, the cost of purchasing an HSCF starts at $205,640 plus shipping 
costs (Growcer, n.d.-a), whereas other manufacturers do not show pricing on their websites. 
The charity may have been able to obtain the unit for a lower price; however, it is likely that 
most of the grant money was spent on purchasing the HSCF unit itself. Additionally, the utility 
costs of operating the HSCF were unclear, as they were not paid for by the school itself, and 
Mrs. Smith was unable to get a breakdown of costs when she attempted to investigate. 

Barrier: Labor Requirements 

At the middle school, each class was considered one block, lasted approximately 78 minutes, 
and alternated between occurring twice per week or three times per week. In the 2021–22 
school year, Mrs. Smith had three blocks of time to attend to HSCF operations. One block was 
dedicated to running the HSCF, one block was the HSCF class itself, and one block was her prep 
block for the other classes she taught (which she often used for HSCF tasks). Therefore, 
depending on the week, Mrs. Smith was given between 7.8 hours (when the HSCF class was 
twice a week) and 11.7 hours (when the HSCF class was three times a week) of paid time per 
week to operate the HSCF. This includes one block that was supposed to be dedicated to 
prepping for other classes and one block that was an HSCF teaching block that included 
students. The amount of time the HSCF manufacturer indicated would be required to operate 
an HSCF was at least 15 hours per week, as indicated by Mrs. Smith’s statement: 

The [HSCF company] says that it is about 15 hours of dedicated time for a single person to run a farm. 
However, that is to grow and harvest, not the packing and distribution parts. So, that's a little under 
budget for that estimation I would say if you are doing it all yourself. 

However, it is unclear why the HSCF manufacturer would have indicated to Mrs. Smith that 
labor requirements were 15 hours per week, as various HSCF manufacturer websites state much 
higher labor requirements. For example, Growcer states that one of its units requires 30 hours 
of work per week (Growcer, n.d.-a), and most other company websites do not share this 
information. It is important to note that these labor estimates only include the time required 
to operate an HSCF and not the time needed to pack and distribute produce or integrate the 
HSCF as an educational tool within the school. In addition, research suggests that HSCF 
manufacturers may underestimate the time required to run a unit. For example, in a study 
investigating the potential of HSCFs in commercial settings, Wagner et al. (2021) found that 
“running the unit was much more time consuming than promoted by the vendor” (p. 523). 
Therefore, despite the administration securing an extra block of time for Mrs. Smith to spend 
operating the HSCF, she was given nowhere near enough paid time to run the HSCF effectively. 
This resulted in Mrs. Smith spending many extra hours volunteering her time to run the HSCF, 
as well as using the time she had with students to operate the HSCF rather than engaging 
students in educational activities related to the HSCF. 
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Barrier: Isolated Teacher Champion 

Although Mrs. Smith intended to share the responsibility of the HSCF with other individuals, 
trying to find other people within the school who were interested in assisting with operating 
the HSCF was an ongoing challenge. Having a teacher who is primarily responsible for HSCF is 
problematic. Without adequate support, the HSCF program at the middle school is susceptible 
to shutting down if, for example, Mrs. Smith burnt out or moved to a different school. In fact, 
this exact scenario occurred at the first HSCF funded by the Canadian charity. As Mrs. Smith 
explained: 

The first [HSCF] ran for a year. Then, the teacher had to leave because of the family circumstances. 
Now that the farm is sitting inactive. Nobody’s running it … if I were to leave or something was to 
happen to me, then [the HSCF] program will not necessarily continue on. 

Therefore, training additional staff on how to run HSCF is crucial for the long-term sustainability 
of the program. However, it proved difficult for Mrs. Smith to convince other teachers to 
become involved with HSCF, as this would be a volunteer task in addition to their normal 
teaching duties. 

The charity itself recognized the large commitment required to run a HSCF and how that 
workload may be placed on just one individual within a school. This is demonstrated by one 
charity employee’s statement: 

It's [food education programming] just something that people do off the side of their desk. In most 
cases, the work, we're so dependent on one person having a passion. And if that person moves on, those 
schools are without. (Lily). 

Although they were aware of the unsustainability of a program when one person is primarily 
responsible, they had hopes that the programs they funded would be different. However, they 
did not provide any guidance to the middle school as to how to build such a system of support 
around Mrs. Smith. 

Finding additional support is critical for the future of the HSCF involved in this study. As 
mentioned previously, the researcher volunteered in the HSCF class. This volunteer role was 
essential for the operation of the HSCF class. The nature of the researcher’s volunteer role was 
to help the lead HSCF teacher when they required help throughout the year. This helped to 
supervise half of the class when students were working in the HSCF, assisting with HSCF chores, 
and transporting harvested produce to a nearby grocery store. In terms of class supervision, 
only four students could comfortably fit in the HSCF at one time, resulting in the other half 
needing to be engaged in other projects or chores outside of the HSCF while the other half 
worked in the HSCF. Therefore, two adult supervisors were required when the students spent 
time in the HSCF. 

The transportation of harvested produce was also critical for the operation of the HSCF. 
Normally, produce needed to be stored immediately following harvest to prevent wilting. The 
researcher was able to quickly transport the produce to a nearby grocery store, which 
significantly reduced the refrigeration needs of the school. Overall, the HSCF class could not 
have operated in its first year without the support of the researcher; however, the researcher 
did not influence the actual HSCF activities, as they simply followed directives from the lead 
HSCF teacher. This further emphasizes the need for additional HSCF support staff at the middle 
school for the HSCF to continue operating in the long term. 
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Discussion 

Through naturalistic observations and semistructured interviews, this case study and resulting 
thematic analysis sought to explore key opportunities and barriers to integrating an HSCF food 
education program into schools. 

Opportunities for Implementing HSCFs in Educational Settings 

Similar to a school in Wagner et al.’s (2020) study where “a public secondary school noted that 
the use of their HSCF on campus has enabled community building and new partnerships with 
the local food bank, which in turn resulted in a ‘buzz in enthusiasm in the school community’ 
“ (p. 226), the HSCF program in this study fostered community building and promoted 
enthusiasm and a commitment to sustainability within the school community through the 
compost program that was initiated. The involvement of Sam, the community champion, is 
particularly important for the HSCF program. Sam’s connection with the school highlights how 
a supportive community champion can facilitate strong community connections and contribute 
to the success of food education programs. Additionally, the visibility of the farm within the 
community emphasizes the potential community support that can be generated if a food 
education program vocalizes and promotes the presence of their program in the wider 
community. Community members may be excited about food education initiatives (Wickham & 
Carbone, 2018) and could, like Sam, see it as their responsibility to support those programs. 
Although other studies have shown that connecting to a wider community often happens as a 
last step in integrating a food education program into a school (Burt et al., 2017), this research 
indicates that having community support initially can provide many benefits to the program 
and aid in its initial integration. 

Administrative support also contributed to the implementation and integration of the HSCF 
program in the middle school. This support primarily manifested in contributing to writing the 
initial grant application, advocating at the school district level for paid time to run the HSCF, 
and promoting the HSCF within the wider community. The administration also indicated that 
they wanted to build a team around Mrs. Smith to help her run the HSCF, but this mission was 
largely unsuccessful during the 2021–22 school year. This finding is consistent with previous 
studies that highlight how the support of school administration is key to food-related 
programming success and the ability of teachers to act as effective food, and more broadly 
health, educators (Esdaile et al., 2024; Skovgaard et al., 2024). 

Barriers to Implementing HSCFs at Educational Institutions 

While finances did not appear to be a barrier at the middle school at the onset of the study due 
to the $250,000 CAD in initial funding, finances were in fact the largest barrier the school faced. 
Although the school had full financial support for five years of HSCF operations, after that time 
the school would be responsible for covering a minimum of $5,000 to $7,000 CAD in yearly 
operating costs. This resulted in the lead HSCF teacher spending most of her time trying to 
make the HSCF financially viable, as the funding charity did not provide the school with any 
advice or modeling on how to make the HSCF financially sustainable. 

Given the large upfront cost of the HSCF (likely over $200,000 CAD) and the exorbitant yearly 
upkeep costs (at least $5,000 to $7,000 CAD annually), it is unlikely that most schools will be 
able to afford to purchase and run an HSCF independently. Even if a school received initial 
funding for the purchase of an HSCF, the yearly upkeep costs would make the HSCF financially 
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unviable for the school in the long run. If the primary purpose of an HSCF is for educational 
purposes, a school would likely be better off investing much less money in a different initiative, 
such as a raised garden bed or an indoor tower garden. The lack of financial transparency by 
the funding organization was also a concern, as it made it difficult for the school to estimate 
the actual operating costs of the HSCF to plan for future financial independence. 

The other barriers the middle school faced, including insufficient time, resources, and staff, 
are common barriers to implementing food and health education programs (Bergling et al., 
2022; Skovgaard et al., 2024). In terms of labor requirements specifically, when comparing this 
middle school’s experience with Wagner et al.’s (2020) study investigating HSCFs in educational 
settings, one part-time employee is not sufficient to operate an HSCF, let alone attempt to use 
it as an educational tool. This concentrated workload on one person, or having one “teacher 
champion,” has been shown to happen in food and health related school programming 
(Skovgaard et al., 2024). Although it is possible for these teacher champions to contribute to 
the development of well-integrated and sustainable initiatives within schools, it is critical for 
the responsibility to be shared among a wider group that shares a vision of the program in 
question. If this support system is not present, the teacher may experience burnout, which 
could lead to the end of the initiative. Or, if the teacher champion left the school, the program 
would end as there would be no one trained to take their place (Rojas et al., 2022; Skovgaard 
et al., 2024). In the case of the middle school in this study, there were no teachers beyond Mrs. 
Smith who were interested in assisting with the HSCF. Other studies have shown similar 
difficulties for teacher champions when trying to obtain support from other staff members. For 
instance, Skovgaard et al.’s (2024) study, which looked at integrating physical activity programs 
within schools, showed that “champions often encounter challenges, particularly when lacking 
active engagement and commitment from school management and colleagues” (p. 161). 

This lack of interest from other teachers in contributing to the implementation of the HSCF 
highlights the importance of strengthening commitment to food-related learning across all 
subjects and teachers so that there is a broader interest in participating in these types of food-
related initiatives. This could be accomplished through subject-integrated food education 
whereby food-related topics are included in multiple topics (Hard et al., 2024), increased focus 
on food-related topics within written curricular documents (Smith & de Zwart, 2017), 
incorporating food education into teacher education programs (Stapleton, 2022), and providing 
more food-related professional development opportunities for teachers (Dunn et al., 2019). 

Implications 

Implications for Schools and Educators 

The findings of this study have several important implications for schools interested in 
implementing a HSCF program in their setting. First, successful implementation of a HSCF 
program requires substantial ongoing staff involvement, financial support, and specialized 
knowledge. Therefore, schools should carefully assess their existing and future labor capacity 
and financial resources before implementation. Reliance on a single teacher, as was the case 
in this study, comes with significant sustainability risks that could lead to teacher burnout or 
program discontinuation if there is not adequate institutional and/or community support. 
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Second, this study highlights the potential of HSCF programs to act as catalysts for wider 
community engagement in sustainability initiatives. For a school with existing community 
connections, a HSCF program or other well-supported initiative may serve as a driver for further 
community collaboration, experiential learning opportunities for students, and locally situated 
action at both the school and community levels. 

Implications for Policy Makers and Funding Bodies 

For policy makers, this study shows the importance of prioritizing food education at the 
district/provincial/national levels. If sustainability and informed citizenship are goals of 
educational systems, as they are in many instances, this goal needs to be reflected in the 
support and resources given to schools implementing initiatives that could contribute towards 
achieving this goal, such as funding opportunities that would allow a school to hire staff to 
operate a HSCF or lead other food-related programming. 

For organizations funding school-based programming, the findings of this study underscore the 
importance of ensuring transparent funding models and realistic long-term cost projections to 
ensure the success and continued sustainability of programming. 

Implications for Future Research 

This study highlights the need for further research examining the feasibility of HSCFs in diverse 
educational settings. Studies that compare programs across geographical regions, school types, 
and HSCF models would allow for a clearer picture as to whether the barriers and opportunities 
identified in this study are widespread or context specific. Longitudinal research on HSCF 
programming would also be beneficial in determining whether the financial and labor demands 
remain stable, diminish, or intensify over time. 

Recommendations 

Based on this study, the following are recommendations for schools that are interested in 
investing in a HSCF program: 

1. Have an established and committed multi-person support team: Schools should 
avoid relying on a single teacher champion and instead secure a dedicated team who 
are responsible for HSCF operations, curriculum integration, and community 
partnerships. Ideally, this team is composed of multiple actors within a school 
community including teachers, administrators, students, and community members. 
This distributed leadership structure would help ensure sustainability of the program 
and avoid participant burnout. 

2. Secure long-term funding prior to implementation: Financial transparency is 
crucial; schools and funders should continually communicate so all parties understand 
initial and ongoing operating costs to ensure a long-term plan for obtaining the 
necessary finances to operate the HSCF. 

3. Conduct a pre-implementation feasibility and needs assessment: An assessment 
that considers a school’s staffing capacity, curricular alignment, site logistics, student 
involvement, and community interest may help determine if a HSCF is a feasible 
investment. Additionally, conducting a needs assessment that considers the goals of 
the HSCF program (e.g., educating students, feeding students) could help a school 
understand if a HSCF is the best option for achieving those goals. 
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4. Provide professional development opportunities: As operating a HSCF requires 
specialized skills and knowledge, teachers and other staff should be provided with 
training in hydroponic systems and relevant safety protocols. Additionally, 
professional development opportunities that focus on cross-curricular food related 
education could strengthen the educational potential of the HSCF. 

5. Leverage community partnerships: Partnerships with local businesses, farmers, 
community members, and other organizations can help offset logistical challenges of 
operating HSCFs (such as refrigeration capacity or managing waste). Schools should 
map existing or potential relationships with community members early in the planning 
process to determine ways in which these connections could support the program. 

6. Explore lower cost or less labor-intensive alternatives when appropriate: For 
schools lacking the substantial financial resources and staffing capacity necessarily for 
operating a HSCF, or schools that determine a HSCF is not needed to meet their 
programming goals, alternative growing systems (e.g., tower gardens, smaller 
hydroponic systems, raised garden beds) may offer similar pedagogical benefits with 
far lower financial and labor demands. 

Study Limitations 

A central limitation of this study was the small sample size of only one school. However, HSCFs 
in educational settings are a new phenomenon, and consequently, the total possible sample 
size for the study was limited. To the best of the author’s knowledge, the middle school 
included in this study was the only non-university educational institution operating an HSCF at 
the time of the study. A second limitation was that the study examined only one specific model 
of HSCF. As several different HSCF models exist in the market, it is possible that schools would 
encounter different barriers and/or opportunities to implementation if an HSCF was designed 
differently. Finally, the COVID-19 pandemic was a limitation of this study. Due to ever-changing 
health orders, normal teaching and learning opportunities were disrupted many times 
throughout the year. This impacted the school’s ability to plan and run the HSCF program as 
intended. 

Conclusion 

This study indicates that, although the implementation of an HSCF program can be supported 
by strong community connections and administrative support, these opportunities for successful 
implementation are overshadowed by significant barriers. The financial costs and labor 
requirements for purchasing and operating an HSCF are substantial and are likely unattainable 
for most schools. This study highlighted that a school would need to receive some sort of funding 
to initially purchase an HSCF unit and would be in a financially precarious situation following 
implementation if it did not have continuous external financial support to cover operating costs. 
The high labor requirements of the HSCF, given how this school and many others rely on teacher 
and community champions to run such programs, place a large burden on one or a few 
individuals, which could lead to burnout and program discontinuation if additional support is 
not provided. 
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Given these barriers, it is important to evaluate the suitability of HSCFs in educational settings. 
Depending on the goals of the school, other types of hands-on food-related learning 
opportunities, such as tower gardens and other indoor growing solutions, may be more 
appropriate and easier to implement. These units would be less intensive in terms of both 
financial cost and labor requirements and, consequently, would be easier for a school to initiate 
and have a higher potential for sustainability in the long run. Further research on implementing 
HSCFs in educational settings is required to confirm whether the experiences of this school are 
consistent across different settings. Overall, educational institutions should use caution when 
considering the purchase of an HSCF and ensure that they have significant school-wide support 
and a consistent income stream to finance operating costs before investing in an HSCF unit. 
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