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Abstract
Objective: Few published community garden studies have focused on low socio-
economic youth living in public housing or used a community-based participatory
research approach in conjunction with youth-focused community garden
programmes. The objective of the present study was to evaluate the feasibility
(i.e. demand, acceptability, implementation and limited-effectiveness testing) of a
10-week experiential theory-based gardening and nutrition education programme
targeting youth living in public housing.
Design: In this mixed-methods feasibility study, demand and acceptability were
measured using a combination of pre- and post-programme surveys and
interviews. Implementation was measured via field notes and attendance.
Limited-effectiveness was measured quantitatively using a pre–post design and
repeated-measures ANOVA tests.
Setting: Two public housing sites in the Dan River Region of south central
Virginia, USA.
Subjects: Forty-three youth (primarily African American), twenty-five parents and
two site leaders.
Results: The positive demand and acceptability findings indicate the high potential
of the programme to be used and be suitable for the youth, parents and site
leaders. Field notes revealed numerous implementation facilitators and barriers.
Youth weekly attendance averaged 4·6 of 10 sessions. Significant improvements
(P< 0·05) were found for some (e.g. fruit and vegetable asking self-efficacy,
overall gardening knowledge, knowledge of MyPlate recommendations), but not
all limited-effectiveness measures (e.g. willingness to try fruits and vegetables, fruit
and vegetable eating self-efficacy).
Conclusions: This community-based participatory research study demonstrates
numerous factors that supported and threatened the feasibility of a gardening and
nutrition programme targeting youth in public housing. Lessons learned are being
used to adapt and strengthen the programme for future efforts targeting fruit and
vegetable behaviours.
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Health status disparities

A diet high in fruits and vegetables (F&V) can protect
against numerous diseases (e.g. diabetes, heart disease,
cancer)(1). Inadequate consumption of F&V in the USA is
well documented and is especially problematic among
youth(2). Of further concern, youth of lower socio-
economic status (SES) consume inadequate amounts of
F&V compared with their higher-SES counterparts(3).
Inadequate F&V consumption is largely due to the lack of
accessibility and affordability, problems often seen in

health-disparate and low-income areas, especially among
blacks(3). Due to the low intake of F&V in youth from low-
SES backgrounds, there is a need to promote F&V intake
among this population.

One potential intervention approach to address insuf-
ficient F&V intake among youth from disadvantaged
regions, and the focus of the present research, is the use of
community gardens (CG). A CG is a shared gardening
space and can provide food, physical and social benefits
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to participants(4). CG have been implemented in various
settings including schools, after-school programmes and
places of worship in the USA and abroad(5–7). CG have been
used to increase access to F&V and have demonstrated
effectiveness in increasing F&V self-efficacy, preference and
other theoretical constructs related to behaviour change(8,9).
However, few published CG studies have focused on youth
from low-SES backgrounds(8–10).

Community-based participatory research (CBPR) is
defined as a collaborative research effort between
researchers and community members to address the
community’s needs(11). The collaborative nature of CBPR
may assist in reaching vulnerable populations and help to
reduce health disparities within disadvantaged commu-
nities(12–14). Despite these strengths, and as recently
recognized in a seminal review, CBPR approaches have
not been utilized in conjunction with CG efforts for
youth(8). The CG programme reported here was planned
and implemented as part of a community–academic
partnership, highlighting a key component of CBPR in
which the community partners are involved in all phases
of the research process, including problem assessment(13).

Originating in 2009, the Dan River Partnership for a
Healthy Community (DRPHC) is a community–academic
partnership operating under CBPR principles. The
DRPHC’s mission is ‘to foster community partnerships to
combat obesity in the Dan River Region through healthy
lifestyle initiatives’(15). Detailed elsewhere, community
stakeholders developed six causal models for obesity and
identified CG as a priority initiative to address the nutrition
causal model(16). To advance this identified priority, the
DRPHC formed a nutrition subcommittee which included
site leaders of housing authorities, religious leaders and
congregation members with gardening or farming
experience, extension agents with agricultural and nutri-
tion expertise, and Virginia Tech researchers from the
Department of Human Nutrition, Foods, and Exercise.

Given the interest in CG, the nutrition subcommittee
initiated a series of regional garden forums and pilot
projects targeting CG in the region(15). The annual forums
serve as an opportunity for community members to con-
tribute new ideas for progression of the CG initiative and
as a platform for dissemination of results to community
members. The first pilot project was a mixed-methods
study conducted in the summer of 2010. Results indicated
that perceptions and interest of community members for
participating in a CG were high and that children in
the region would be interested in participating in a CG
programme and eating food grown from a garden(17).

Subsequently, a mixed-methods case study was con-
ducted in 2011 to explore the potential public health
impact of six CG that had been recently established in the
Dan River Region(18). These CG included two church-
based, two school-based and two community-based
gardens. These organizations were successful in securing
local funding to support the initiative and start-up costs of

their gardens(19). Interviews and focus groups revealed
that garden leaders and participants were enthusiastic
about impacts of the CG, expressed interest in continuing
to garden and requested educational programming to
accompany the CG initiative. Yet the degree to which low-
income persons and youth were being involved in the CG
efforts was unclear. Additionally, although there was
general consensus and enthusiasm for engaging youth in
gardening combined with nutrition education, the coali-
tion partners were unsure of the potential of such a
programme to succeed. These results and concerns were
discussed at the second annual CG forum and attendees
expressed desire to implement a youth-based CG
programme in the region.

Based on this progress, the next goal was to engage
youth in regional CG efforts. At this point, the DRPHC had
successfully secured funding to establish CG programmes
in partnership with the regional public housing authority.
Two sites within the housing authority that had active
on-site youth programming were identified as partners for
these efforts. Leaders from these two sites were already
partners in the larger DRPHC and had been involved in
the grant development process. Therefore, the objective of
the summer 2012 project was to explore the feasibility of
an experiential theory-based CG and nutrition education
programme for youth living in public housing. Using
Bowen and colleagues’ recommendations for designing a
feasibility study, the present research reports on four focus
areas, including demand, acceptability, implementation
and limited-effectiveness testing(20).

Research methods

The present mixed-methods study was guided by recom-
mendations for designing a feasibility study(20). Given the
early stage of development of the youth CG programme,
four focus areas were used to evaluate feasibility, includ-
ing demand, acceptability, implementation and limited-
effectiveness testing. The 10-week theory-based experi-
ential education programme was implemented at the
youth centres of two housing authorities between May and
August of 2012. The study was conducted according to the
guidelines laid down in the Declaration of Helsinki and
all procedures involving human subjects/patients were
approved by the Institutional Review Board at Virginia
Tech. Parents provided written informed consent and
youth provided oral assent prior to study activities.

Study area and participants
The Dan River Region is situated in south central Virginia
and north central North Carolina. All counties in this
region meet the medically underserved area/population
classification, with high indices of poverty, low edu-
cational attainment and health disparities(21). There are no
regional data specific to the nutrition, health or well-being
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of youth. However, low-SES, rural and African-American
populations in Virginia consistently experience higher
mortality rates and poorer health status across a variety of
outcomes when compared with higher-SES, urban and
non-black Virginians(22). Two public housing sites that
were active members of the DRPHC and predominantly
served families were targeted by this project. Internal
census data from the two housing authority sites indicate
that 97 % of housing residents were black, 85 % of the
households were headed by single women, and more than
125 households had two or more children under the age of
14 years. Of these children, 45 % were male. Additionally,
the income limit for public housing is <$US 17 500
annually per family.

Recruitment and participants
The partnering adult site leaders were familiar with youth
and families at each location and had roles to engage
youth in directed activities and distribute recruitment
materials and flyers; in some instances, visiting families in
their homes to provide programme information.
Researchers also spent time at each site to inform potential
participants about the programme. Using a community-
friendly approach, eligibility criteria were broad. The only
inclusion criteria were youth to be 5–17 years of age and
both the youth and parent had to reside full-time at the
housing authority.

Of the forty-three enrolled youth, the majority (n 42;
97·7 %) were African American. The mean age was
8·7 years and included twenty (46·5 %) males and twenty-
three (53·5 %) females. BMI Z-scores indicated that the
majority of youth were overweight (34·1 %) or obese
(18·2 %). When compared with the internal housing
authority census data, the enrolled youth were repre-
sentative in terms of race and gender.

Programme development and delivery
The CG educational material was adapted from the Junior
Master Gardener curriculum(23), including changes to
incorporate nutrition-focused lessons, to align more closely
with the Social Cognitive Theory(24) and to address cultural
relevance for the targeted youth (Table 1). One example of
a modification for cultural relevance is the use of a popular
line dance and song in place of the standard song for
teaching proper hand washing during the Food Safety les-
son. There are two versions of the Junior Master Gardener
curriculum (i.e. level one for grades 3–5 and level two for
grades 6–8). The level one curriculum was chosen for this
pilot as it was intended for the younger age range. Lessons
were chosen based on learning objectives, including pro-
viding experiential learning experiences in the garden and
perceived ease of delivery by the researchers. To supple-
ment the Junior Master Gardener curriculum with nutrition-
focused content, publicly available information from the US
Department of Agriculture’s MyPlate website(25) was used.
The Social Cognitive Theory focuses on how behaviours can

be acquired and maintained through reciprocal determin-
ism(26) (the interrelation between a person’s behaviour and
his/her environment) and incorporates various constructs to
promote behaviour changes such as knowledge, self-effi-
cacy, outcome expectations, goal setting and reinforcement.
This theory is commonly used for understanding and
changing health behaviours(27), is useful when working with
youth to influence health behaviours(28) and may sig-
nificantly promote improved dietary habits(29).

Each site had access to a garden. One site had estab-
lished a garden in the previous year and had six to eight
raised beds enclosed in a locked fenced area. The second
site had not previously had a garden and had limited space
to create one. Thus, three hanging pots and four large
gardening containers were used. Researchers delivered
the programme once weekly at both sites, providing
approximately 60 min of interactive gardening or nutrition
education and 30min of hands-on gardening. Weeks 1–4
focused on gardening and weeks 5–9 focused on nutrition
education. Week 10 featured a review of key concepts and
a graduation ceremony. To increase participants’ engage-
ment throughout the programme, two reward systems
were created, one to promote meeting weekly goals (i.e.
paper cut-outs of growing plant) and one to increase
programme participation (i.e. star stickers for active par-
ticipation). The programme was offered during regular
operating hours at the youth centres at each site. The
programme was intended for the youth enrolled; however,
no restrictions were set for other residents. Thus, unen-
rolled youth and siblings and parents of enrolled children
would often attend the lessons.

In addition to the housing authorities’ site leaders’ role
in problem identification (e.g. identified CG as a regional
priority initiative(16,17), collaboration in the nutrition sub-
committee and grant funding, and recruitment of youth),
they also assisted in the planning, initiation and main-
tenance of the gardens. Site leaders were provided with
and trained to use a standard scale and log book to
measure and record produce harvested from the garden.
Site leaders were also informally instructed in basic garden
maintenance techniques to be applied with the youth in
during the days when the academic team was not present
to deliver the programme. For example, the site leaders
supervised the watering, weeding and harvest of the gar-
dens during the programme. Due to timeline constraints
with the grant and planning/training logistics, the site
leaders were not directly involved in adaptation or deliv-
ery of the curriculum. However, the opportunity to more
fully involve the site leaders in curriculum delivery was
seen as a future goal, and site leaders were encouraged to
and often attended the sessions as a training opportunity.

Feasibility measures
As illustrated in Table 2, measurement focused on four
areas of feasibility including demand, acceptability,
implementation and limited-effectiveness testing(20).
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Table 1 Curriculum overview corresponding to Social Cognitive Theory (SCT) constructs; gardening and nutrition education programme for
youth living in public housing, Dan River Region of south-central Virginia, USA, 2012

Weeks and lesson topics Learning objectives SCT constructs

Week 1: Basic gardening, Part 1 ∙ To accurately identify plant parts and parts that are eaten Self-efficacy

∙ To understand the purpose of plants and what they need to live and grow Environment and situation

∙ To learn and commit to garden rules and duties Reciprocal determinism

∙ To introduce weekly goals for eating F&V Reinforcement

Goal setting

Week 2: Basic gardening, Part 2 ∙ To be knowledgeable in plant spacing and planting in appropriate temperature zones Reciprocal determinism

∙ To gain confidence in ability to select locations to grow gardens Reinforcement

∙ To gain confidence in ability to plant crops during appropriate seasons Goal setting

Self-efficacy

Environment and situation

Week 3: Gardening techniques ∙ To understand processes of water cycle and how it relates to plant needs Self-efficacy

∙ To be knowledgeable about the plant life cycle Outcome expectations

∙ To gain confidence in ability to garden and harvest F&V Reinforcement

Goal setting
Behavioural capability

Reciprocal determinism

Week 4: Garden maintenance ∙ To be knowledgeable and skilled in organic gardening practices and
its importance for sustainability

Self-efficacy
Emotional coping responses

∙ To gain confidence in ability to solve problems in the garden Outcome expectations

Reciprocal determinism

Goal setting

Reinforcement

Week 5: Basic food nutrition, Part 1 ∙ To be knowledgeable and confident about basic nutrition, MyPlate, and functions and
sources of macro- and micronutrients

Behavioural capability
Reciprocal determinism

∙ To understand the health benefits of eating F&V Goal setting

∙ To gain confidence in ability to try new F&V and eat more F&V Self-efficacy

Reinforcement

Outcome expectations

Week 6: Basic food nutrition, Part 2 ∙ To understand the importance of portion sizes Outcome expectations

∙ To attain positive expectations about eating healthy snacks Goal setting

∙ To gain confidence in ability to choose healthy options for snacks Self-efficacy

∙ To increase willingness to try healthy options for snacks Behavioural capability

Observational learning

Reciprocal determinism

Reinforcement

Week 7: Safe practices ∙ To understand the importance of safe food practices in preventing illness or injury Self-efficacy

∙ To gain confidence in ability to perform safe practices when preparing food Behavioural capability

Outcome expectations

Environment and situation

Goal setting

Reinforcement

Week 8: Healthful eating ∙ To increase willingness to try new F&V Self-efficacy

∙ To gain positive expectations of consuming F&V Goal setting

∙ To gain confidence in ability to prepare healthy foods and eat them regularly Reciprocal determinism

∙ To improve capabilities of preparing healthy kid-friendly recipes at home Observational learning

Behavioural capability

Outcome expectations

Week 9: In-class tasting ∙ To increase willingness to try new F&V Reciprocal determinism

∙ To gain confidence in ability to try new F&V Self-efficacy

∙ To gain positive expectations of consuming F&V Outcome expectations

Behavioural capability

Goal setting

Reinforcement

Week 10: Recap and close ∙ To increase willingness to try new F&V Self-efficacy

∙ To gain confidence in ability to eat F&V and garden Reciprocal determinism

∙ To be knowledgeable about basic nutrition and gardening Outcome expectations

Reinforcement

F&V, fruits and vegetables.
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Demand and acceptability
Demand examines the extent that a new programme will
be used by the participants. Acceptability reflects the
degree to which a programme is viewed as satisfactory by
the participants. These constructs were measured in the
youth, parents and site leaders. For the youth, post-
programme interviews were conducted, including eight
open-ended questions pertaining to enjoyment of the
programme, perceived benefits of participating in the
programme and suggestions for programme improvement.
For the parents, twenty-nine pre-programme quantitative
questions were asked, including beliefs about maintaining
a garden, the expected benefits of working in a garden,
confidence in participating in a garden and general inter-
est in gardening. At post-programme, parents were asked
to self-complete eight open-ended questions related to
demand and acceptability. For the two site leaders, post-
programme interviews included nine open-ended ques-
tions pertaining to recruitment experience, data collection
perception, demands of continuing to provide a garden
and use the curriculum, and perceived benefits or
acceptability of the programme.

Implementation
Implementation is the degree to which a programme is
delivered as intended. Implementation measures were
completed by the three Virginia Tech researchers who
delivered the programme to assess feasibility of imple-
mentation. Evaluations were completed after programme
delivery, each week, at each site. Consensus among the
three evaluators was achieved through discussion of
the session. Three questions reflected the extent to which
the lesson was delivered as intended and the barriers and
facilitators to delivery. Additionally, field notes were used
to document opportunities and challenges for curriculum
implementation. Finally, weekly attendance records were
used to measure the proportion of youth participating.

Limited-effectiveness testing
Limited-effectiveness refers to the potential of a programme
to be successful while tested in a limited way; in this case,
low statistical power. Limited-effectiveness was tested using
measures that were assessed at baseline and follow-up. All
data collectors were trained according to a standardized
protocol. Interview-administered surveys included pre-
viously validated measures (i.e. willingness to try F&V(30),
self-efficacy for eating F&V(31), self-efficacy for asking for
F&V(32)), as well as measures developed for the purposes of
the study (i.e. expectations for eating F&V, self-efficacy for
gardening, gardening knowledge and nutrition knowledge).
These measures were primarily chosen based on core
constructs from the Social Cognitive Theory(24), the theore-
tical framework guiding the study. Based on previous
literature, yet recognizing limitations with adequate power,
we hypothesized trends of improvements for each of these
measures. Additionally, height and weight were measuredTa
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using a portable stadiometer and Tanita body fat analyser
(model TBF-310GS), respectively.

Data analysis
All data were managed and analysed by the researchers
who delivered the programme. Qualitative data from post-
programme interviews were transcribed verbatim(33). Two
researchers then generated a list of codes from the initial
review of the transcripts. Subsequently, three researchers
independently coded the transcripts and met to resolve
disagreements and build consensus through discussion of
the codes. Similarly, field notes were reviewed and eval-
uated for recurring themes regarding barriers, facilitators and
other observations. Data entry and analysis for the quanti-
tative measures were conducted in the statistical software
package IBM SPSS Statistics for Windows, version 20·0.
Descriptive statistics were used to summarize variables and
Cronbach’s α was used to assess the reliability of each scale
at baseline, with the exception of the knowledge-based
scales. Since the Cronbach’s α for outcome expectations for
eating F&V was below the level of acceptability, results are
not reported. For all the limited-effectiveness measures that
are detailed in Table 4, overall effects were tested with
repeated-measures ANOVA. An intent-to-treat analysis using
the last observation carried forward method (i.e. for non-
completers, baseline value is substituted for post-
intervention value (assumes a zero change)) was used,
along with analysis using complete cases only(34). Findings
did not vary by approach; therefore, intent-to-treat results
are presented. A critical value of 0·05 was used for sig-
nificance testing. Using a standard equation for reporting
effect sizes on a single-group, pre–post study design (i.e.
(average pre-test score – average post-test score)/average
SD), estimated effect sizes are also reported.

Results

Demand and acceptability
Of the forty-three enrolled youth, twenty-five (58·1 %)
completed the post-programme interviews. As detailed in
Table 3, the majority of youth expressed positive impres-
sions with the most liked components including food
sampling, games and gardening experiences. The most
common suggestions for improving recruitment and pro-
gramme engagement were increased distribution of
printed materials and door-to-door solicitation.

Twenty-five parents completed the pre-programme
questionnaire. Expected benefits of working in a garden
averaged 5·36 (SD 0·90; 7-point scale where 1= ‘extremely
unlikely’, 7= ‘extremely likely’). Beliefs about maintaining
a garden averaged 5·25 (SD 1·34; 7-point scale where
1= ‘extremely unenjoyable’, 7= ‘extremely enjoyable’).
Confidence in participating in a garden averaged 3·65
(SD 1·12; 5-point scale where 1= ‘not at all confident’,
5= ‘very confident’). Interest in gardening averaged 7·85

(SD 1·92; 10-point scale where 1= ‘strongly disagree’,
10= ‘strongly agree’). Fifteen parents also completed the
post-programme questionnaire. Most (87 %) confirmed
that the time of day that the programme was offered was
convenient. Some (53 %) expressed that their children
demonstrated new asking behaviour in requesting fruits,
vegetables or new preparation methods for vegetables.
When asked about their interest in allowing their children
to participate in a future gardening programme, the
majority (93 %) indicated that they noticed an increase in
their child’s confidence in gardening and would allow
their child to participate in a CG programme again.

Both site leaders expressed several benefits of the
programme. Both described better cohesion and positive
interactions among the youth who participated in the
programme. They also observed an increase in the chil-
dren’s willingness to try F&V that were served as part of
the summer feeding programme. Lastly, both also
expressed intentions to continue to have a garden and
excitement at the possibility of having the programme
delivered again in the following summer.

Implementation
The extent to which lessons were delivered as intended
was measured on a 5-point scale (i.e. 1= ‘not at all’,
5= ‘completely’) and averaged 4·60 (SD 0·88). Field notes
revealed various facilitators and barriers to implementa-
tion. The most commonly recorded barrier was noise and
distractions from the children. This resulted in the need to
stop delivery and focus on classroom management, which
detracted from the lessons. Conversely, the most fre-
quently noted facilitator was the involvement of site lea-
ders. While site leaders did not deliver content, their
established role as a respected authority figure was
essential to classroom management. Another noteworthy
challenge was the presence of parents during the lessons.
Parents would often answer questions before allowing the
children the opportunity to answer. Also, parents would
vocalize their disdain for certain F&V which was perceived
by the researchers as a possible hindrance to participants’
willingness to try F&V. Similar issues were noted in the
garden. Children were often distracted, requiring time to
manage crowd control. During times when a crop was
ready for harvest and an impromptu tasting opportunity
was available, parents and other onlookers would express
negative comments about sampling food directly from the
garden. Again, site leaders’ relationship with the youth was
beneficial during food sampling activities as they role
modelled the behaviour of trying unfamiliar foods. Youth
weekly attendance averaged 4·80 (SD 0·63) and 4·40
(SD 1·07) out of 10 sessions, at the site with raised beds and
site with containers, respectively.

Limited-effectiveness
Of the forty-three youth enrolled, thirty-two (74·4 %)
completed follow-up assessments. Compared with those
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Table 3 Emergent codes and quotes reflecting youths’ experiences and impression of the gardening and nutrition programme for youth living in public housing, Dan River Region of south-central
Virginia, USA, 2012

Interview question Code
Number of
mentions Sample quote

What did you like most about the programme? Trying food 10 ‘Trying vegetables’
Gardening experience 8 ‘Learning how to plant and about F&V’
Curriculum content 4 ‘It fun and we get to learn about new stuff and eat new stuff’
Programme in general 3 ‘I liked the programme questions’
Playing games and activities 2 ‘Games and trying different foods’

What did you like least about the programme? Did not dislike anything 7 ‘Liked everything’
Trying food 2 ‘Trying spinach’

What ideas do you have for us to make the programme
more fun or exciting in the future?

Increase games
Increase food sampling

8
3

‘More games’
‘Have more samples’

Increase variety of plants 3 ‘New seeds’

How has the programme helped you with gardening? Increased knowledge of gardening 9 ‘Taught [me] how to keep bugs/pests away’
Increased interest in gardening 5 ‘Now I know I want to garden because it seems exciting and

it’s tasty’
Increased knowledge of healthy eating 3 ‘It’s helped me learn. I can stop eating so much junk food and

start eating fruit’

How has the programme helped you with nutrition and Learned about nutrition in general 6 ‘It did; gave me more knowledge’
eating F&V? Increased F&V intake 4 ‘It's helped me eat F&V’

Tried new foods 4 ‘Tried new vegetables’
Increased knowledge of healthy eating 3 ‘It has made me know about different F&V that I didn't think

about before’

If any, what are some new fruits and vegetables you’ve New fruit 8 ‘Strawberries, grapes’
tried since starting the programme? New vegetables 8 ‘Spinach, tomatoes, and squash’

New F&V 6 ‘String beans, corn, peas, oranges, apples, grapes’

Do you think you will continue to set goals to eat the Yes 21 ‘Yes’
recommended amount of F&Vafter the programme ends? Not sure 3 ‘Maybe’

How do you think we can get more kids from your Distribute printed material 7 ‘Give more flyers’
neighbourhood to come to the programme? Have large recruitment event 4 ‘Come outside with a microphone and talk’

Door-to-door solicitation 4 ‘Knock on their door and ask their mom if they can come if
they are not in it. Let them know they can be in the
programme if they live nearby’

Encourage word of mouth through
children

2 ‘We can ask friends’

F&V, fruits and vegetables.
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retained, youth who were lost to follow-up did not vary
significantly by race, age or gender. As detailed in Table 4,
significant improvements were found for self-efficacy for
asking for F&V, overall gardening knowledge, knowledge
of plant parts (sub-category of gardening knowledge) and
knowledge of MyPlate categories. Estimated effect sizes
for these outcomes were moderate, ranging from 0·30 to
0·40. However, the knowledge of food safety decreased
significantly at follow-up. There were no significant effects
on willingness to try F&V, self-efficacy for eating F&V, self-
efficacy for gardening, other knowledge sub-categories or
overall nutrition knowledge. Nevertheless, the majority of
non-significant effects trended in a positive direction (six
of eight variables).

Discussion

The present feasibility study explored the demand and
acceptability, implementation and limited-effectiveness of
a theory-based experiential gardening and nutrition pro-
gramme through collaborative CBPR efforts. The study
addresses recommendations for utilizing CBPR in CG
efforts(8) and builds on community-identified research
priorities of the DRPHC(15,17,18). Given the early stages of
the youth-based CG programme in the region, it was
apparent that a feasibility project would be most appro-
priate(20). Bowen and colleagues(20) describe three feasi-
bility questions that represent the phases of intervention
development: ‘can it work?’, ‘does it work?’ and ‘will it
work?’. The ‘can it work?’ question was the driving basis to
understand the programme and to define additional
research priorities. The quantitative and qualitative feasi-
bility findings provide important insights on understanding

if CG can work in public housing authority systems within
the Dan River Region.

To our knowledge, the present study is the first one
published to jointly implement gardens within low-income
housing settings and deliver a gardening and nutrition pro-
gramme specifically targeting low-income youth living in
public housing settings. Although there are several reviews
that illustrate the effects, benefits and challenges of CG(8,9),
there is a lack of published CG feasibility studies with which
to compare our study findings. Of one known study, a thesis
describes the feasibility of a garden-based nutrition pro-
gramme delivered to pre-school children(35). It was con-
cluded that delivering such a programme was feasible,
based on a positive response to at least 80 % of questions
asked of teachers who delivered the programme; yet other
measures of feasibility (e.g. implementation) were not
addressed. In our study, the demand and acceptability
findings indicate the high potential of the programme to be
used and be suitable for the youth, parents and site leaders.
The implementation findings demonstrate that the pro-
gramme can be implemented by researchers with a high
level of fidelity. On the contrary, the feasibility outcomes
also reveal several issues that can threaten the likelihood of
programme success, such as classroom management, lack
of specific components geared towards the parents at
the educational/experiential sessions and intermittent
programme attendance. Future efforts should consider
redefining and/or narrowing the age range eligibility (e.g.
8–13 years), refining programme curriculum (e.g. increase
food sampling activities in each weekly module) and
developing targeted recruitment and retention strategies
(e.g. offer alongside the US Department of Agriculture’s
summer feeding programme). Due to interest among
parents and their desire to participate, incorporating specific

Table 4 Limited efficacy measures, using last observation carried forward (n 43), before and after participation in the gardening and nutrition
programme for youth living in public housing, Dan River Region of south-central Virginia, USA, 2012

Pre-test score Post-test score

Variable Cronbach’s α Number of Items Mean SD Mean SD Effect size* P

Willingness to try F&V† 0·86 26 1·43 0·42 1·47 0·42 0·10 0·310
Self-efficacy for eating F&V‡ 0·75 13 1·61 0·35 1·68 0·31 0·21 0·119
Self-efficacy for asking for F&V‡ 0·72 8 1·70 0·37 1·83 0·29 0·39 0·013
Self-efficacy for gardening‡ 0·47 6 1·75 0·31 1·81 0·28 0·20 0·058
Gardening knowledge§ N/A 25 14·53 3·45 15·74 3·90 0·33 0·01
Plant parts§ N/A 6 2·16 1·36 2·56 1·30 0·30 0·045
Plant needs§ N/A 6 4·37 0·98 4·37 1·45 0·00 1·00
Plant life cycle§ N/A 9 5·53 1·75 5·35 1·77 −0·10 0·489
Garden maintenance§ N/A 4 2·05 1·07 2·14 1·04 0·09 0·400
Nutrition knowledge§ N/A 23 12·65 2·29 12·86 1·97 0·10 0·583
MyPlate§ N/A 10 5·65 1·54 6·26 1·47 0·40 0·049
Macronutrients§ N/A 9 3·70 1·24 3·65 1·54 −0·04 0·849
Food safety§ N/A 4 3·30 0·64 2·95 0·21 −0·82 0·001

F&V, fruits and vegetables; N/A, not applicable.
Repeated-measures ANOVA were used to test effects.
*(Average pre-test score – average post-test score)/average SD.
†Responses were on a 3-point scale: 0= ‘not willing’; 1= ‘may be willing’; 2= ‘willing’.
‡Responses were on a 3-point scale; 0= ‘no’; 1= ‘maybe’; 2= ‘yes’.
§Responses coded as 1= correct; 0= incorrect.
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parent components may also improve the success of the
programme outcomes.

Most youth-based CG research focuses solely on
efficacy/effectiveness or outcome measures(36–41). Out-
comes from the limited-effectiveness measures in our
project both refute and support other studies(37,38). There
were no differences in willingness to try F&V, although
other studies have documented that experiential garden-
ing with increased exposure to F&V is effective in
increasing children’s willingness to try F&V(37,42). On the
contrary, we found significant improvements of F&V self-
efficacy, whereas one other study did not(36). Similar to
our knowledge findings, numerous other studies have
revealed mixed results for changes in nutrition and/or
gardening knowledge(8). Taken as a whole, our study
yielded relatively similar results to previous youth-based
CG studies, which indicate promising, yet mixed findings
across a variety of theoretical and behavioural out-
comes(8). Importantly, our estimated effect sizes provide
an indication of the number of youth who will be needed
in future programming to achieve adequately power for
statistical testing on behavioural outcomes. Based on our
limited-effectiveness feasibility findings, areas for future
direction may include a stronger study design with a
control arm, a larger sample and opportunities to revise
effectiveness measures (e.g. refine theory-based measures
based on item statistics, add measures of F&V intake/
behaviour, reduce the number of self-reported items, add
observation items for willingness to try).

Both residential-based and school-based CG have
advantages and challenges in engaging youth(10,43,44). For
the current study, the gardens were supported by the
housing authority, established on site and located at the
youth centres within the neighbourhoods which the
housing authority operates year round to serve residents.
This convenient location allowed the children to partici-
pate without concern for transportation and allowed the
gardens to be maintained by site leaders. Also, the youth
centres provide free on-site snacks, lunch and dinner,
which provides an opportunity to incorporate fresh pro-
duce from the garden and discuss. These benefits may
contribute to a higher likelihood of sustainability of the
garden and the programme in the community. One
potential disadvantage of using housing authorities is the
variability in the presence of the youth. As mentioned
previously, all youth participating in the programme lived
in single female-headed households. Visitation with the
second parent as well as participation in other summer
activities and vacations could interfere with consistent
attendance. In contrast, school-based gardens provide can
also provide unique opportunities when compared with
residential-based gardens, such as integration of gardening
and nutrition lessons with standard curriculum. Some
studies implemented in schools have demonstrated increa-
ses in willingness to try F&V(38,45), F&V consumption(46,47)

and nutrition knowledge(38,45,47–49). Notably, improvements

in school-based outcomes (e.g. academic enhancement,
environmental awareness and social development(10,43,44))
have also been achieved, although with mixed effects. One
notable disadvantage to school gardens is the time period in
which schools are usually closed during the summer, which
prevents youth from participating in a peak growing season
and poses concern for maintenance(44).

While many programmes directed to youth focus
exclusively on nutrition outcomes or school-based out-
comes, there are future opportunities for simultaneously
targeting school-based learning and behavioural out-
comes. An effort to bridge residential-based and school-
based gardens could enhance the attributes and reduce
the challenges of each. For example, hands-on workshops
and trainings could be provided through PTA (Parent–
Teacher Association) meetings throughout the school
year. Knowledge and skills gained could allow parents,
youth and other community members to be involved in
the maintenance of the school garden during the summer
break and in the residential garden. Additionally, work-
shops provide an opportunity to train faculty, staff and
community members in quantitative research techniques
to objectively evaluate F&V consumption. For the present
study, youth and staff were instructed on how to use a
scale to measure produce harvested from the garden.
However, this did not capture changes in F&V purchase or
consumption in the home. The use of additional objective
measures, such as direction observation (e.g. plate waste)
or other dietary assessment techniques, could provide
evidence for the effectiveness of CG in improving F&V
consumption and behaviours(50,51).

Potential limitations of the present study include the
absence of a control group, small sample size, wide age
range and varying level of attendance. These factors may
explain some of the discrepancies with the prior literature.
Other studies with larger samples have demonstrated
that groups with education and experience have better
outcomes when compared with a control group(37,38).
Additionally, many studies cluster youth by two or three
grades(39–41). In our study, to accommodate the goals and
objectives of the housing authority, youth centres aimed at
providing enjoyable and enriching activities to youth
under 18 years old, youth in our programme had a much
larger age range (i.e. 5–17 years). However, to promote
appropriateness of lesson content and age-appropriate
measures, this approach may be revised for future pro-
gramming and age eligibility will be reduced to a tighter
range as seen in other similarly designed studies(35,37,38).
Despite these limitations, the present study served its
purpose in further establishing community–academic
partnerships and providing feasibility data from which to
revise, improve and expand the programme.

In its design, this current study used four of the eight focus
areas set forth in the guidelines by Bowen and colleagues for
designing feasibility studies(20). Demand, acceptability,
implementation and limited-effectiveness were deemed
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the most relevant given the early stages of development
for this CG initiative and they allowed us to determine the
potential utility of a gardening and nutrition education
programme. Additional areas of focus such as adaptation,
integration and expansion should be used to guide the
development, implementation and evaluation of future
phases. For example, adaptation examines programme
performance when implemented with modifications or to
a different population, whereas integration reflects the
extent that a new programme can be incorporated into an
existing system and expansion measures the degree to
which a tested programme can be expanded to provide a
new programme. In the context of the CBPR nature of this
CG initiative, one of the most important future opportu-
nities is to more fully involve the housing authority leaders
in programme adaptations, curriculum delivery and data
collection activities. Future efforts to secure funding
should carefully consider the time and resources needed
to more fully engage the housing authority leaders. Stra-
tegically promoting the capacity of the housing authorities
to implement and evaluate the programme will be critical
to long-term sustainability. Likewise, deliberate efforts to
actively engage the older youth at the sites to assist in
planning, implementation and evaluation activities should
be incorporated. Expanding to include these additional
areas of focus, as presented by Bowen and colleagues, will
allow for future evaluation aimed at answering the ‘does it
work?’ and ‘will it work?’ questions. Importantly, the results
from this 2012 CG programme were disseminated back to
the community in spring 2013 at the third annual CG
forum. Due to positive reception of the programme from
community members, site leaders, youth and parents,
efforts are currently underway to improve the programme
and expand it to involve more stakeholders and youth
using the CBPR approach.

Given the documented lack of F&V intake and accessi-
bility among low-SES youth across numerous health-
disparate regions, other health and nutrition-related practi-
tioners and researchers may apply the lessons learned in this
feasibility study to investigate theory-driven attempts to
target youth with CG programmes. Results and lessons
learned from this feasibility study provide insights to con-
tinue exploring CG as a culturally relevant CBPR approach
to address F&V access, knowledge and health behaviours
within low-income youth in the Dan River Region.
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