
Public Health Nutrition: 12(9), 1485–1493 doi:10.1017/S1368980008004552

Variations in prevalence and conduct of school food gardens in
tropical and subtropical regions of north-eastern Australia

Shawn Somerset* and Antoine Bossard
School of Public Health and Heart Foundation Research Centre, Griffith University, University Drive,
Meadowbrook, Queensland 4131, Australia

Submitted 31 August 2007: Accepted 18 November 2008: First published online 15 January 2009

Abstract

Objectives: To determine the prevalence and usage of food gardens in primary
schools in three distinct climatic regions of north-eastern Australia.
Design: Cross-sectional surveys combining quantitative and qualitative data
collection. Two separate telephone questionnaires were developed and imple-
mented, according to the presence or absence of a food garden within the school.
Main outcome measures were answers to scaled response and open-ended
questions related to factors supporting and inhibiting the establishment and
sustainability of school food gardens.
Setting: All state primary schools in three disparate regions of the north-eastern
Australian state of Queensland were asked to participate in the study.
Results: A total of 71 % (n 128) of schools agreed to participate. Of these, thirty-
seven primary schools had functioning food gardens. The variations in prevalence
between regions combined with respondent views indicated climate as a major
factor affecting the success of food gardens. Gardens were often used as a tool by
schools to teach science, environment or social skills. Gardening activities were
generally linked to curriculum studies on plants, fruit and vegetable intake, and
healthy eating. The main issues for schools and teachers in establishing food gardens
were the time required and the lack of personnel to coordinate garden activities.
Of the schools with food gardens, 92% believed their garden had been a success.
Conclusions: The study revealed strong grass-roots support for school-based food
gardens. Although climate and location were important factors associated with the
presence of a functioning food garden, respondents nominated teacher involvement
and sustained motivation as essential factors for successful school food gardens.
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The rising prevalence of overweight and obesity in all age

groups continues to be an international public health

priority. Of particular concern is the increased risk of

metabolic syndrome (complications involving dyslipi-

daemia, hypertension and diabetes) associated with

higher BMI(1). Excessive body weight has also been

associated with increased risk of some forms of cancer(2).

It is well established that early intervention is an integral

step in the prevention of such diseases(3), with major

international initiatives focusing on enhancing diet, espe-

cially vegetable and fruit intake, in children(4). There is

compelling evidence that vegetable and fruit consump-

tion is driven by knowledge of and attitudes towards

such foods, and that instituting changes to these factors in

children can influence consumption during subsequent

life-cycle stages(5). This relationship is also implied in many

school-based interventions aiming to influence awareness

by increased availability of and exposure to a wider range

of vegetables and fruits, and improve self-efficacy to

enhance vegetable and fruit consumption(6,7).

The potential for community gardening to enhance the

health of participants and their communities is well estab-

lished. Benefits extend from enhancement of dietary intake

and physical activity, through to a range of psychosocial

and economic factors underpinning individual and com-

munity health(8,9). The ability of community gardening to

impact on multiple determinants of health represents a

further advantage, since recent evidence suggests that

effective reduction of overweight and obesity prevalence

is linked to interventions which combine physical activity

and dietary behaviour change(10), rather than treating these

important determinants as mutually exclusive.

Schools are one environment within which community

gardens have flourished. School food gardens offer a

setting where multiple health determinants (diet, physical

activity, social connection) are integrated into a single

activity(9,11–14). Growing evidence supports the potential

of school-based food gardens as a useful nutrition edu-

cation tool, and there is general agreement that gardens

can be a useful addition to school resources(8).
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An expanding empirical literature is available on the

potential for gardening to affect dietary behaviour change

in school-aged children(9). Lautenschlager and Smith(13)

reported recently that a 10-week garden-based food

education programme had positive effects on the planned

behaviour of a group of youths aged 8 to 15 years, in

terms of a desire to learn more about gardening, nutrition,

cooking and food choice. In a study which involved the

establishment of a school garden on-site, McAleese and

Rankin(15) observed increases in self-reported vegetable

and fruit intake in a group of youths aged 10 to 13 years,

in response to a formal 12-week garden-based nutrition

education programme.

Health is often not the primary motivation for estab-

lishment of gardens in schools, but more a collateral

effect. More pressing issues such as fund raising and

behaviour management are often cited as the primary

reasons for establishing gardens in schools(9). Notwith-

standing the initial motivations for installation of gardens

in schools, a key sustainability issue for such gardens is

successful integration as a teaching resource in a broad

spectrum of the curriculum.

A previous pilot study in a smaller area of the north-

eastern state of Australia revealed that approximately

one-quarter of primary schools in a defined geographical

area had a functioning school food garden(9). This pre-

valence was in the absence of any centralized initiative by

the local state education authority to promote or coordi-

nate such activity. The present study sought to determine

the prevalence of school food gardens in a broader range

of geographical (and climatic) education regions and

identify factors integral to the establishment and sustain-

ability of such gardens.

Methods

Study population

All state primary schools in three defined state govern-

ment education regions in Queensland were contacted by

telephone and asked to participate. Characteristics of the

three regions were: (i) tropical continental/monsoonal

(Mount Isa region, n 17); (ii) tropical humid (Cairns and

Cape York districts); and (iii) subtropical metropolitan

(north Brisbane region comprising four inner metropoli-

tan districts, Geebung, Corinda, Stafford and Murrumba,

n 117). These regions are shown in the context of

Queensland and Australia in Fig. 1.

Climate of survey regions

Tropical continental/monsoonal region

The climate of this region (Mount Isa to the Gulf of

Carpentaria; approximately 310 000 km2) is governed by

its tropical location (latitude), elevation and distance from

the coast. The climate is described as ‘tropical continental’

with three main seasons: (i) mild temperatures with low

humidity (May to August); (ii) hot temperatures with

low humidity (September to December); and (iii) hot

temperatures with high humidity (January to April). The

annual rainfall inland can vary from 250 to .500mm.

The wet season usually occurs from December to March,

with .75% of the annual rainfall. During the hot season,

Tropical humid
(Cairns and Cape York) region

Tropical arid (Mt Isa) 
region

Subtropical metropolitan
(north Brisbane) region

Tropic of Capricorn
North

Australia

Queensland

Fig. 1 Location of the study regions
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temperatures are often .408C with about 230d with tem-

peratures above 358C. Along the coastal areas, tempera-

tures are cooler with a higher annual rainfall. Temperatures

are often between 30 and 408C and the annual rainfall

is .1200 mm, with .75 % occurring during January,

February and March(16).

Tropical humid region

In this region (Cairns and Cape York; approximately

270000km2), the east coast has a tropical climate, with

generally hot, humid summers and mild, drier winters. The

average annual rainfall is 1992mm, with the majority

occurring during summer between January and March.

Temperatures usually range from 23 to 318C in summer and

from 18 to 268C in winter. The west coast has a tropical

monsoonal climate with a distinct wet and dry season. The

average annual rainfall is .2000mm, mostly occurring

from December to March. Very little rainfall is reported from

May to September. Cyclones regularly affect both coasts(16).

Subtropical metropolitan region

Brisbane is a large metropolis (population approximately

1?8 million) located 768 km south of the Tropic of

Capricorn. The region (northern Brisbane) has a sub-

tropical climate with hot, humid summers and clear, mild

winters. Temperatures in summer are usually between 20

and 308C, whereas in winter, the dry season, temperatures

range between 10 and 208C. Annual rainfall is about

1000 mm and mostly during summer(16).

Description of the questionnaires

Two separate telephone surveys were used in the present

study: one for schools that currently had a food garden or

had one in the recent past (Garden1) and a second

(shorter) survey for schools that currently did not have a

food garden and did not have one in the recent past

(Garden2). Both surveys were based largely on questions

from a questionnaire used previously for face-to-face

interviews in a pilot study to understand the nature of

food gardens in primary schools within another geo-

graphical region in north-eastern Australia(9). The surveys

were expanded from that used previously by incorpor-

ating issues identified in that pilot study.

The Garden1 survey incorporated both scaled

response and open-ended questions covering four

themes: (i) characteristics of the school food garden and

its establishment (five open-ended questions, three scaled

response questions); (ii) the use of the garden by both

students and teachers (six open-ended questions, eigh-

teen scaled response questions); (iii) school activities

related to the garden (nine scaled response questions);

and (iv) respondent attitudes towards their garden (five

open-ended questions, five scaled response questions).

The first part of the Garden1 survey focused on details

about the school food garden such as budget, size,

people responsible for the care of the garden, whether

or not the garden was used for school activities during

class time, and the extent of parental involvement in the

garden. The second and largest part of the questionnaire

focused on how students and teachers used the garden.

Questions were asked relating to issues such as which

foods were the easiest to grow, which students preferred,

which were the most useful from an education perspec-

tive, estimates of time children spent in the garden,

people most involved in the conduct of garden activities,

approximate percentage of students taking part in garden

activities, identification of curriculum areas relevant to

garden activities, and student enjoyment and enthusiasm

for working in the garden. The third part of the ques-

tionnaire involved scaled response questions to ascertain

the most prevalent class activities associated with the

garden. The final part comprised a series of open-ended

questions covering future intentions related to the garden

and a general impression of the effect of the garden on

students. Each interview using the Garden1 survey took

between 30 and 60 min to complete.

The shorter Garden2 survey was established to identify

needs for and potential barriers to the establishment of

gardens in such schools. The Garden2 survey comprised a

series of eight closed and seven open-ended questions on

perceived usefulness of, interest in and barriers to estab-

lishing a garden within the school. Telephone interviews

using the Garden2 survey took approximately 5min to

complete.

Drafts of both surveys were tested for comprehension

and relevance in two schools outside the sample (one

with and one without a food garden), and a small number

of minor modifications were made on the basis of com-

ments by interviewees to enhance the conduct of telephone

interviews. Schools were first contacted by telephone to

determine if the school had a history of gardening and to

determine which of the two surveys to implement. An

appointment for a telephone interview was then arranged

with the teacher responsible for the garden or, in the case of

no garden, the principal of the school.

Data analysis

Quantitative data were entered into the SPSS statistical

software package version 13?0 (SPSS Inc., Chicago, IL,

USA), which was used to calculate descriptive statistics and

for comparison of means (x2 analysis for scaled response

questions and Student’s t test for demographic data).

Responses to open-ended questions were transcribed ver-

batim and common themes identified. Responses to scaled

response questions were treated as ordinal data for the

purposes of x2 analysis.

Results

A total of 71 % of the schools contacted agreed to parti-

cipate in the study, comprising 66 %, 79 % and 82 % of
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schools approached from the subtropical metropolitan,

tropical humid and tropical continental regions, respec-

tively. The prevalence of school food gardens accord-

ing to these regions is outlined in Table 1. The mean size

of schools was significantly different between the tropical

continental and subtropical metropolitan regions (P ,

0?05). However, no difference in the mean size of schools

with and without gardens was detected.

Schools with a food garden

Most gardens had been established recently (75 % were

less than 3 years old) although several school food gar-

dens were more than 10 years old. Gardens usually

occupied between 10 and 50 m2 of space. Just over half

(55 %) the schools reported the budget for establishing

these gardens as being less than AUD$50. There was a

general tendency (non-significant) for gardens in the

tropical regions to be larger that those reported in the

subtropical metropolitan region.

The initial aims for establishing vegetable gardens

varied across a range of issues (see Table 2). Most schools

used the garden for class activities and teachers were the

most prominent individuals involved in the regular care

of the garden (they usually were in charge of the garden

but sometimes with the assistance of others such as

employed groundspeople or parents). Students were also

prominent in the care of the garden. In both subtropical

metropolitan and tropical humid areas, more than 30 % of

schools reported significant parental involvement in gar-

den activities, in contrast to the tropical continental region

where it was very low.

Almost all schools grew the same vegetables, principally

tomatoes (82%), lettuce (71%) and herbs (58%), since these

were reported to be the easiest to grow. Fruits were less

frequent in gardens, although some schools (32%) in the

subtropical metropolitan region grew strawberries. Other

vegetables such as corn, carrots and beans were also grown

in some gardens. The most common fruits grown in the

tropical regions were watermelon and papaya. In the tro-

pical humid region, 62% of gardens grew corn. In schools

across all regions, lettuce was nominated as the easiest

vegetable to grow (29%), followed by herbs and tomatoes.

In the tropical humid region, some schools reported

having a pumpkin competition, where they tried to grow

the largest pumpkin. They also referred to a competi-

tion between several schools in the region concerning

growing vegetables. No specific plants were nominated

as being particularly useful for education purposes, or

preferred by the children.

Climate appeared to have a major influence on the

sustainability of school gardens, with many gardens

having failed in the tropical continental region (see

Table 1). Schools without gardens also noted climate as a

major barrier, with the weather being usually too hot to

grow plants during summer months, particularly inland in

the tropical continental region. A straightforward solution

put forward by some schools from the tropical humid

region was a move towards growing tropical plants such

as corn, peanut or bok-choi. Some respondents noted

that this also presented opportunities for expansion of

understanding food cultures from non-European origins.

A large proportion (61 %) of schools in the present

study used the garden on average for 2 to 4 h/week and

sometimes more (21 % used it for 4 to 6 h/week). A total

of 42 % of schools noted students usually spending about

30 to 60 min in the garden per week. Students took part in

garden activities often during school time (61 %) but

some did the garden specifically as a lunchtime activity.

Most schools (69 %) coordinated students to work in the

Table 2 Frequency of responses for schools with gardens (n 37) to
the open-ended question ‘What were the initial aims for estab-
lishing the garden?’

Initial aim n %

Learn about vegetables and fruit 8 22
Learn about gardening 8 22
Study with the garden 7 19
Real life example 6 16
Produce food 5 14
Study growing life 4 11
Project for school 4 11
Learn responsibility 3 8
Supply school canteen 3 8
Learn healthy eating 3 8
Associate with lunch clubs 3 8
Learn social skills 2 5
Enhance community 2 5
Learn cooking 1 3

Table 1 Prevalence of school gardens according to geographical region, north-eastern Australia

Have a food garden* Establishing one- Garden previously-

-

No gardeny

Region Total no. of schools n % n % n % n %

Subtropical metropolitan 117 24 20?5 3 2?6 3 2?6 87 74?4
Tropical humid 47 12 25?5 2 4?3 4 8?5 29 61?7
Tropical continental/monsoonal 17 1 5?9 0 – 4 23?5 12 70?6
Total 181 37 20?4 5 2?8 11 6?1 128 70?7

*A functioning garden was at the school at the time of interview.
-The school was in the process of establishing the garden, but it was not yet functional.
-

-

There had been a garden at the school, but not within the past two years.
yNo record of a garden ever having been established at the school.
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garden in small groups, to learn teamwork and social

skills. Students were generally reported as being enthu-

siastic about garden-related activities (more than 50 % of

schools reported their students being very keen on

working in the garden). There was no clear difference

reported between boys’ and girls’ attitudes to work in the

garden.

About one-third of all schools reported using their

garden extensively as a teaching tool (involved in most

curriculum areas). This was particularly the case for

smaller schools, since there was a tendency for large

schools to use their gardens in a more limited fashion.

Indeed, for larger schools, the use of the garden was often

restricted to only one or a few classes or for a special unit

(for 59 % of the schools, less than 25 % of the students

took part in the garden activities). In the tropical humid

region for instance, the average percentage of participa-

tion in garden activities was 55 % (in a third of the

schools, all students took part in garden activities; 75 % of

these schools had less than thirty students).

Most schools used their garden during formal study

periods (see Table 3). In relation to class-based activities,

most teachers reported using the garden for topics

such as nutrition, plant growth and healthy eating (see

Table 4). Although trends in differences between regions

are apparent in Tables 3 and 4, these differences did

not achieve statistical significance (x2 analysis). More than

60 % thought that the garden had an influence on stu-

dents’ eating habits at home and at school through effects

such as bringing healthy lunches, trying new vegetables,

taking vegetables home and cooking them with their

families, or even starting a vegetable garden at home.

Some schools used the garden as a lunch club where

each student interested in gardening could participate, so

that only interested and involved students took part in

gardening activities. Most of these reported wanting to

extend the use and size of the garden, but issues such

as the time required to expand and tend a larger garden

and competition with other initiatives within the school

were identified as barriers.

A large majority of schools (92 %) indicated their gar-

den as a ‘real success’ and 91 % indicated they intended to

continue it for next year. A large proportion (74 %)

wanted to expand their garden, introduce more students

Table 3 Frequency of responses for schools (n 48) with gardens (past or present) to the question ‘How do/did teachers used the garden?’
according to geographical region

Subtropical
metropolitan (n 27)

Tropical
humid (n 16)

Tropical
continental/monsoonal (n 4)

Total
(n 48)

Response U O S N U O S N U O S N U O S N

Maths 2 8 9* 3 3 4* 3 1 3* 0 0 0 8 12* 12* 4
Science 4 12* 6 0 1 8* 1 1 1 2 0 0 6 22* 7 1
Literacy 4 8 9* 1 3 4* 2 2 3* 0 0 0 10 12* 11 3
Health/nutrition 4 13* 4 1 2 3 5* 1 3* 0 0 0 9 16* 9 2
Environment 5 12* 5 0 2 5* 3 1 3* 0 0 0 10 17* 8 1
Drawing/art 2 3 10* 5 1 2 4* 3 3* 0 0 0 6 5 14* 8
Physical activity 3 6 9* 3 2 3 4* 1 3* 0 0 0 8 9 13* 4
Music 0 0 5 15* 1 0 3 6 0 0 1 2* 1 0 9 23*
Social skills 8 10* 2 1 3 5* 2 1 3* 0 0 0 14 15* 4 2
Behaviour management 2 13* 2 4 0 5* 2 3 1* 1* 1* 0 3 19* 5 7
Fund raising 1 7 3 9* 3* 3* 3* 1 0 0 1 2* 4 10* 7 12*
Tuck shop 0 2 4 13* 0 2 3 6 0 0 0 3* 0 4 7 22*

U 5 usually; O 5 often; S 5 sometimes; N 5 never.
*Mode response.

Table 4 Frequency of responses for schools (n 48) with gardens (past or present) to statements related to the use of school gardens in the
classroom

Subtropical
metropolitan (n 27)

Tropical
humid (n 16)

Tropical
continental/monsoonal (n 4)

Total
(n 48)

Statement A SA D A SA D A SA D A SA D

Students like vegetable activities 8 10* 0 7* 2 0 1 2* 0 16* 14 0
Students taste vegetables from the garden 8 10* 2 3 6* 1 1 1 1 12 17* 4
Students learn how to cook 10* 7 1 4* 4* 2 0 1 2* 14* 12 5
Teachers link fruit & vegetable intake and health 6 14* 0 5* 5* 0 1 2* 0 12 21* 0
Students learn about nutrition 8 11 1 3 7* 0 1 2* 0 12 20* 1
Students learn about plant growth 5 14* 1 3 7* 0 1 2* 0 9 23* 1
Students learn about vegetable composition 11* 3 5 6* 1 1 1 2* 0 18* 6 6
Students learn about healthy eating 8 12* 0 3 7* 0 1 2* 0 12 21* 0
Teachers talk about obesity 8* 3 8* 6* 0 2 1 2* 0 15* 5 10

SA 5 strongly agree; A 5 agree; D 5 disagree.
*Mode response.
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and spend more time in the garden. The biggest barrier

to this expansion was financial (29 % of responses) and

also the involvement of people to be in charge of the

garden (16 %). Many respondents (24 %) indicated time as

a major issue. However, many failed to nominate any

specific negative aspect of having a food garden (parti-

cularly in the subtropical metropolitan area, where

33 % offered no negative aspects). Otherwise, a common

negative aspect of the garden was vandalism. For positive

aspects, ‘growing vegetables’, ‘learning about vegetables’

and ‘eating fresh’ were the most common responses.

Schools without a food garden

For this questionnaire, 80 % of schools had no garden, of

which 22 % opted not to participate in the interview.

Of schools that participated, 12 % were very interested in

establishing a food garden and many schools (64 %)

wanted more information about how to establish such

gardens. About 20 % of interviewees indicated their

school was not interested in this kind of project. The most

common needs identified by respondents to establish

a garden were soil, space, a fence and funds. Indeed,

the lack of space was the biggest issue for schools in

the subtropical metropolitan region, followed by a fence

against vandalism (also indicated by some tropical

schools). In the tropical continental region, water was

one of the most common needs reported.

Some respondents (17 %) nominated the time required

for garden maintenance as being the major negative

aspect after vandalism (28%). However, 19% of respondents

nominated no specific barrier to garden establishment.

Climate was a major concern for respondents from the

tropical humid (21 %) and tropical continental regions

(18 %), as were the lack of water during the dry season

and the heat during summer months. This was not seen

as an issue for the subtropical metropolitan schools.

Almost all schools (84 %) thought that a garden could

help students to eat healthier and many schools said they

would use a vegetable garden for class activities if they

had one (88 %). One of the main issues in the subtropical

metropolitan (Brisbane) region was space, particularly in

the inner city. Some schools addressed this barrier by

growing plants in container gardens (i.e. wooden boxes).

Schools in regional areas were not constrained by space,

but were often confronted with security issues such as

vandalism and wildlife.

Discussion

A major observation from the present study was the var-

iation in prevalence of functioning food gardens associated

with differences in climate between the three sampling

regions. Of particular note was the absence of functioning

gardens in the tropical continental region, in conjunction

with a history of gardening initiation and abandonment

(see Table 1). There are inherent weaknesses in classifying

communities on geographical location alone(17), where

oversimplification such as rural–urban dichotomy can

mask the effects of associated issues such as employment,

access to services, size of communities, education and

family affluence levels. Notwithstanding this, respondents

confirmed climate as a major garden sustainability issue.

One conclusion to be drawn from this is that while

school gardens are one potential pathway for the devel-

opment of nutrition education tools, the establishment

of a permanent garden is not suited to all environments.

In regions with a short growing season, it may be more

appropriate to consider school gardens as a cyclical

process, with initiation occurring every year and the

site left fallow during the dry times, thus working with,

rather than against, environmental factors. The pedagogic

association of season and food has some currency. There

is clear evidence that price and access are key determi-

nants of vegetable and fruit intake(18). Produce in season

is markedly cheaper, an important consideration for those

on marginal incomes and often at higher risk of chronic

disease in general(19). In addition, proximity to produc-

tion (inherent in the ‘food miles’ concept) is an emerging

consideration linking food choice to environmental

issues(20), which equates to choosing foods in season.

Although not specifically used as the ground theory for

the questionnaires in the present study, Self Determina-

tion Theory (SDT) provides one potential interpretation

of the study findings. It assumes two separate phases for

school food gardens: initiation and continuation. In the

context of SDT, dietary and physical activity behaviours of

individuals are influenced by both intrinsic and extrinsic

motivational forces. Health-related interventions most

commonly focus on extrinsic motivation, governed by

factors such as the physical environment (availability of

foods in school canteens, access to sports facilities) and

curriculum (passing exams). Extrinsic motivational forces

are useful in the initial engagement of behavioural

change(21), but intrinsic motivation associates more

strongly with sustained long-term behavioural change as

noted in smoking cessation programmes(22). Intrinsic

motivation is associated with high levels of enjoyment

and (an implied) long-lasting interest in an activity. A

separate survey tool grounded in SDT would be required

to confirm the suitability of this interpretation.

Diet interventions, especially those related to over-

weight and obesity in children, are notoriously unable

to sustain long-term adherence(23). The initial aims for

garden establishment summarized in Table 2 comprise

mainly factors more likely to align with intrinsic motiva-

tion, especially since gardens emerged in the absence of

specific policy direction. The added observation that

many gardens had been in operation for a number of

years strengthens the argument that a high level of

intrinsic motivation has driven this activity. The challenge

for nutrition intervention design is to develop ways to
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harness the intrinsic motivation behind grass-roots-driven

initiatives such as school gardens. Identification of key

motivational processes would require investigative tools

(i.e. questionnaires) grounded in SDT and are beyond the

scope of the methodology in the present study.

The school gardens reported in the present study were

established predominantly as teaching resources. It is not

surprising then that integration into the formal curriculum

was a major consideration for teachers. This is an

important process in terms of nutrition education, since

the combination of gardening and classroom instruction

has been shown more efficient to increase knowledge of

students than classroom nutrition education alone(24).

There was a range of pedagogic activities reported by

respondents. The most notable were classroom activities

where students tasted, prepared, cooked and otherwise

learned about the foods they had produced. Of particular

note were the opportunities to present new vegetables to

students. Indeed, past positive experiences with vege-

tables and fruit can influence students’ preferences and

increase their consumption(25). There is also an oppor-

tunity to translate recommendations of quantity into a

practical reality, an important personal determinant of

fruit and vegetable intake(26).

There was a bimodal response for teachers using the

garden as an opportunity to discuss the issue of over-

weight and obesity with their students (see Table 4).

Interestingly, some teachers reported avoiding this

topic because some of their students were overweight,

indicating a potential need for guidelines on how to

address this important health issue in an objective and

non-personal way. Class discussions about overweight

and obesity can easily become personalized since over-

weight individuals are easy to identify. This could lead to

negative outcomes, since the association between over-

weight and depression in children is mediated in part by

shame(27). Non-diet wellness interventions with dietary

behaviour outcomes have been acknowledged as one

solution to general feelings of failure and frustration

associated with contemporary dieting practices(28). The

school food garden concept extends this notion further,

in the form of an ‘environmental wellness’ intervention.

Golan and Crow(29) have observed that parental invol-

vement enhances the success of weight-related prevention

and treatment interventions in children. In some schools,

parents led lunch clubs and were heavily involved in

extracurricular activities. However, this was not the case

for most schools. Although its population is sparse at 2?1

persons per square kilometre, the state of Queensland is

highly centralized, with a large proportion (65%) of its

approximately 3?6 million inhabitants(30) residing in the

metropolitan centres located in the south-east of the state.

Consequently, the tropical continental region is relatively

sparsely populated, with accessibility to schools limited.

This region was also characterized by having relatively

little parental involvement in the gardens. Since the avail-

ability of parents is likely to vary substantially between

communities, an expanded range of options for parental

participation is useful. One potential pathway observed in

some schools was the use of the school gardens as a hub

for establishment of household food gardens.

While the use of gardening in schools seems to be

relatively widespread(8,9), the reporting of the impact

of this activity in terms of health, education or other

outcomes seems comparatively scant. The demands of

randomized controlled trial design and well-defined inter-

ventions(31) present difficulties in reporting the impact of

gardens other than through short-term programmes with

precise associated curricula(13,15,32). Community gardens are

often established with primary objectives other than diet

and nutrition outcomes(9) and an organic process of inter-

vention development(12), rather than a single, specific

intervention. Hence it is likely that these rich, community-

based, community-driven interventions are under-reported.

Even studies on gardens with well-defined intervention

protocols(13) have difficulties in including any formal

experimental control.

The present study indicates that school food gardens

are not a defined, single intervention, but a diverse range

of garden profiles determined by factors such as initial

aims for garden initiation (environment, health, finance,

behaviour management), school size (class-based activity

v. a whole-of-school resource) and community involve-

ment (community-based gardens visited by schools;

gardens established in schools related specifically to an

education programme; school-based community gardens

which are established with long-term intentions, not

necessarily linked to defined curriculum and often

established in conjunction with the broader non-school

community). Each profile has unique potential impacts

on students, schools and the broader community. A

classification framework incorporating the above attri-

butes would facilitate a stronger evidence base for school

food gardens as a health promotion initiative.

These findings extend the feasibility profile for school

gardens reported by Graham et al.(8) in terms of providing

tangible examples of how gardens are used in practice.

Although the present study represented a smaller sample

size, the response rate of our telephone survey was two-fold

that of the mail-out survey conducted by Graham et al.(8). It

is acknowledged that these data provide a cross-section of

activity in tropical and subtropical climates. However, many

of the general issues are likely to be the same in temperate

climates, notwithstanding certain specific issues such as

length of growing season, types of plants, local agricultural

habits and social issues, which may vary.

The findings reported in the present study are of a

cross-sectional and retrospective nature. Therefore, a

certain degree of caution is required in applying these

findings in a prospective context. Prospective trials are

required to determine if the factors associated with suc-

cess in the present study actually work.
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The present study focused on actual practice in relation

to school-based food gardens, and the questionnaires

used were based on previous findings in similar samples

of school gardens(9,11). The absence of a formal grounded

theory underpinning these questionnaires could be

interpreted as a potential weakness of the study. The

development of a deeper understanding of the under-

lying motivations for initiation and continuation of

school-based food gardens would be best served through

the use of survey instruments grounded in established

theories such as SDT(21,22).

Conclusion

The present study shows that school gardens in these

diverse tropical and subtropical regions of Australia are a

prevalent education resource. The absence of a cen-

tralized curriculum support for school gardens confirms

these initiatives as largely teacher-dependent, grass-roots

initiatives. Indeed, teacher involvement emerged as an

essential component in garden establishment and sus-

tainability. Of particular interest is the intrinsic motivation

associated with grass-roots involvement, often difficult to

generate or harness in health promotion interventions.

Food gardens are used in a diverse range of curriculum

areas and as an addition to extracurriucular school life.

Previous studies on school gardens have applied an

assumption that such gardens are a health promotion

intervention. However, results from the present study

indicate that health was not the most prominent/common

reason for garden establishment. Indeed, it may be more

constructive to view school gardens as an educational

initiative (driven by factors other than health) with col-

lateral health-promoting outcomes.

A clear pathway to better understanding of the health

effects of school food gardens is the development of

protocols to better define the nature of such gardens.
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