I mproving student health through horticultural therapy and school garden
establishment
Yu-Jen Kuo

Abstract

In Taiwan, elementary schools that include aternative programs as plant care are
seldom and participating in horticultural activities is not encouraged. Horticultural therapy
(HT) uses plants and horticultural activities to promote well-being by improving
psychophysiological health. This investigation applied horticultural therapy theory to design
a“Green Kid Club” activity and establish a garden at Y ang-Ming Shan elementary school in
Taipei. The horticultural activities created a healthier school campus and the “Green Kid
Club” bought numerous benefits for participating students. Twenty-three students ranging
from 9 to 12 years of age (grade third to sixth grades) were recruited to participate in the
study during the fall semester of 2003. The results of this investigation indicated that school
horticultural therapy program displayed positively affected child learning, and moreover the
children involved made healthier food choices, and achieved better psychophysiological
growth. Moreover, this work demonstrated that simple exposure to a food helps improve
child perceptions of that food. Significant differences also were found between the pre-test
and post-test scores in terms of improving horticultural knowledge and skills, environmental
recognition, and creativity after completing the horticultural activity program. The results of
this study revealed enormous potential for improving child learning and health through
horticultural activities and school garden establishment.
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Horticultural Therapy (HT) uses plants and horticultural activities to promote well-being
by enhancing individual psychophysiological health (Davis, 1995; Ulrich and Parsons, 1992).
Adapted tools, materials, and specially designed gardens help promote effective therapy
(Catlin, 1995; Haller, 1995). Effective HT program planning requires a good understanding
of the individual goas and objectives of participants (Davis, 1995; Flagler, 1992).
Unfortunately, most Taiwanese youth have limited interaction with nature.

Horticultural therapy is a process using plants and horticultural activities to improve the
social, educational, psychological and physical benefits of trained clients. It has also proven
to be beneficial for younger kids (Kavanagh, 1995). Plants provide a positive physical
surrounding where it provides more comfortable to live and work. The three primary
interactive qualities of horticultural plants can be categorized as sensory, functional, and
responsive relationship. Using plants to stimulate five senses provide a good therapeutic
program for those disabled people (Relf, 1995). The application of horticulture activities
including sexual and vegetative propagation and floral design were demonstrated. School
gardens were first developed in the early 1900s. These gardens alowed students to study
nature, learn work habits and develop socially (Beech et a., 1999). School gardens enrich
child education and can stimulate their interest in various ways (Shannon et al., 1981).
Particularly, school gardens can educate children about food (Baxter et al., 2001). Children
tend to favor sweets and salty snacks over vegetables and fruits (Nobel et al., 2000). Parents
thus generally should encourage their children to eat more raw vegetables while maintaining
anormal diet of fruits, grains, and protein rich foods. Many works have demonstrated that
students become extremely interested in nutrition if they are given the opportunity to grow
their own produce from seed, nurture it, and finally consume it straight from the garden
(Lineberger, 1999).

Although HT is used by health care facilities, community agencies, schools, nursing
homes, correctional facilities, and vocational programs al over the world, little information
is available on horticultural therapy and its application to children in Taiwan. This study thus
assessed the effect of gardening on horticultura skills, nutritional attitudes, and related
behaviors of Taiwanese children.



Materialsand Methods

The study design involved three horticultural activities for the participating children
including (1) training the horticultural skills and improving the horticultural knowledge,
including plant propagation, vegetable cultivation, (2) vegetable cultivation and salad
making for improving nutritiona attitude, and (3) school garden establishment, for
improving environmental recognition and psychophysiological health. Twenty three
students ranging from 9 to 12 years of age (grades three to six) from Yang-Ming Shan
elementary school in Taipel, a city where the green space are few for children, were
recruited to participate in the study during the fall semester of 2003. Specificaly, the
students engaged in a “Green Kids Club” activity in an outdoor horticultural garden or
an indoor classroom every other Tuesday morning between eight thirty and ten p.m. for
8 weeks. Depending on horticultural training program and various objectives, students
needed to complete a pre-test before the class began, and then completed post-test
involving survey questionnaires at the end of the individual designed horticultural
program. Table 1 lists the therapeutic objectives and horticultural activities used in this
investigation. Students also needed to help school garden establishment at the end of
regular class each time. School garden was designed before the class began. The design
principles of school garden which was developed by Texas A&M University were
refereed in our study (http://aggie-horticulture.tamu.edu/
kindergarden/Child/school/sgintro.htm). Collecting data was analyzed using two
methods, namely descriptive statistics and one-way ANOVA, using Statistix 8
(Analytical Software, FL).



Results and Discussion

The school garden design works were completed before the program began.
Participating students were helping school garden construction with instructors at the end of
regular class, and then students were signed to maintain the gardens (fig. 1). After 8 weeks
of HT activities, the HT program brought benefits in terms of improved horticultural skills,
nutritional attitudes and creativities. Through the responses of students on the benefits of
horticultural knowledge and skills before and after the horticulture program following 8
weeks of activities, we found that there were statistically significant differences on
increasing favor of gardening, and knowing what vegetative propagation, and shoot cutting
were (Table 2). After labeling their owned pots of seeding and cuttings, students were
encouraged to closely observe their plants, and also were responsible for watering, and
caring for their personal plants (Fig. 2). Although there were no statistically significant
differences, participants who completed the horticultural activity program displayed an
improvement in their horticultural skills (Table 2). In horticultural program design, itis
important to create opportunity for children to learn something about nature, and this could
be done by plant propagation and then labeling plants to learn their name.

Table 3 showed that the nutritional activity bring benefits to their nutritional behavior
that a salad was even more delicious if grown the vegetables planting by themselves,
although no statistically significant different (Table 3). The positive results were found on
improvement of their knowledge on what aromatherapy and organic cropping were. In this
activity, the students learned how to cultivate vegetables, perform companion planting using
herbs, and using vegetables to make salad (Fig.3). In the salad making activity, the teacher
provided various recipe ideas for salads, and each group then was asked to create their own
salad (Fig. 4). The school gardening activity achieved positive results. Accordingly, the

survey apparently demonstrated that simple exposure to afood increases liking.

The analytical results presented above demonstrate that the school based HT
program displayed very positively impacted child learning and growth. Urban children
shoukd have the opportunity to escape from noise and unhealthy environment and to
learn about nature. All the schools in Taiwan should be taking into consideration the
psychophysiological value of garden before built. This study has provided some positive
results that the school garden works as an open laboratory and as a good space of an
urban ecological school to favor sustainability. Although this study had a short-term
focus, based on the findings we expect that HY programs and the establishment of
school gardens can achieve long-term benefits for all children, regardiess of cultural
background. The study is also to propose a solution for elementary school that could
stimulate a multi-disciplinary approach to fill the lack of creativity of children in
Taiwan.
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Table 1. Therapeutic objectives and the horticultural activities used in this study

Horticultural | Horticultural Setting and Materials Procedure
therapy activity duration
objective
Develop Propagation The activitieswere | Seeds of summer | « Students start new plantsvia
horticultural activities held in aclassroom | annual flower, sexual plant propaga- tion
knowledge and over atwo week and pots of using seeds (of various species
skills period. Devil'sivy and varieties) and also by
(Epipremnum asexual propagation techniques
aureum var. of stem and leaf cutting.
capitata)
1.Develop 1. Vegetable The vegetable Cabbage * In the vegetable growing
planting skills growing cultivation was (Brassica activity, the teacher introduced
2.Develop 2. Salad carried out in the oleracea) the benefits of eating
nutritional making designed school seedlings were vegetables and some basic
attitudes garden; meanwhile, | used for information regarding
the salad making vegetable vegetables, students then was
wasdonein a growing, while asked to plant their own
classroom. In the the salad making vegetable seedlingsin an
vegetable included Daucas assigned vegetable growing
cultivation activity, | carota bed in the school garden.
the students Brassica « After labeling their seedlings,
learned how to oleracea var. students were responsible for
cultivate vegetables | capitata watering, and caring for their
since second week | Brassica personal plants.
to last week of the | oleracea * In the salad making activity,
program. var.italica the teacher provided various
Lycopersicon recipe ideas for salads, and
esculentum each group then was asked to
Cucumis create their own salad.
melo  Cucumis
Sativus
Actinidia
deliciosa.
1. Develop Planting design The activitieswere | Cosmos * A leader was selected for each
creativity held inan assigned | bipinnatus Cav group.
and planning flower bed and in (five) Duranta | » Theteacher provided basic
skills an open spacein repensL. (six) information on planting design.




Develop
group
communicat
ion and
interaction
Develop
pride and

ownership

the school garden
over atwo week
period.

Plant video watch

Celosia cristata
Linn. (five)
Dianthus
chinensis

(five)  Dahlia
hybrida Hort
(five) and
artificial
butterflies

(two)

« Each group attempted to
determine a design topic.

* Assistants encouraged students
to work together and
developed individual designs.

« After planting, each group was
asked to take a picture with
your design work, and give
oral presentations to the
teacher regarding the meaning
of their design work.

* Students were responsible for
watering, and caring for their

plants.




Table 2. Responses of students on the benefits of horticultural knowledge and skills
before and after the horticulture program following 8 weeks of activities.

Satement Pre/Post No. of Mean Min Max Sd.Devia. C.V.

test response
Did you like gar dening pre 22 273a" 1.00 ¥ 500 133 37.20
post 19 426a 3.00 500 150 20.45
total 41 4.00 1.00 500 145 30.02
Did you know what pre 22 264a 1.00 500 132 50.41
vegetative propagation is post 22 341a 1.00 500 150 44.03
total 44 3.02 1.00 500 145 48.12
Did you know what pre 22 3.00a 1.00 500 145 48.25
leaf cuttingis? post 22 341a 1.00 500 147 43.01
total 44 3.02 1.00 500 1.46 45.44
Did you know what pre 22 277a 1.00 500 154 55.57
tilling is ? post 22 3.14a 1.00 500 1.36 43.22
total 44 2.95 1.00 500 145 48.94
Did you know what pre 21 267a 1.00 500 143 53.47
shoot cuttingis? post 21 3.33b 1.00 500 149 44.83
total 42 3.00 1.00 500 148 49.39
Did you improve your pre 23 278a 1.00 500 117 41.91
horticultural skills post 22 314a 1.00 500 121 38.48
total 45 2.96 1.00 500 119 40.14

"Means followed by different letters are significantly different at the 0.05 probability level

*5=strongly agree, 4= agree, 3= neutral, 2= disagree, 1= strongly disagree



Table 3. Responses of students on the benefits of nutritional attitude, environmental
recognition, and psychological health before and after the horticulture
program following 8 weeks of activities.

Satement Pre/Post No. of Mean Min Max Sd.Devia. C.V.
test response
| would feel that a salad pre 18 356a" 1.00 ¥ 500 1.38 38.85
was even mor e delicious post 20 3.70a 1.00 500 126 34.07
if I had grown the vegetables  total 38 3.63 1.00 500 130 35.89
used to make it myself ?
Did you know what pre 20 3.05a 1.00 500 147 48.13
organic croppingis? post 15 3.20a 1.00 500 152 47.54
total 35 KN 1.00 500 147 47.23
Did you know what pre 15 293a 1.00 500 158 48.25
aromotherapy is ? post 16 325a 1.00 500 181 43.01
total 31 3.10 1.00 500 1.63 45.44
Did you know the pre 14 207a 1.00 500 177 85.66
benefits of post 15 3.00a 1.00 500 1.65 54.91
aromatherapy is ? total 29 255 1.00 500 174 68.35
Did you enjoy your pre 22 368a 1.00 500 136 36.91
“Nature” course? post 22 3.86b 1.00 500 145 37.72
total 44 3.77 1.00 500 1.40 37.00
Did you think gardening pre 22 3.77a 1.00 500 127 33.66
help you more understanding post 19 452b 1.00 500 061 13.52
the environmental issue? total 41 412 1.00 500 1.08 26.13
Did you think your school pre 22 359a 1.00 500 118 32.90
need mor e green spaces? post 19 405a 1.00 500 0.78 19.24
total 41 3.80 1.00 500 1.03 27.07
Did garden design work pre 23 274a 1.00 500 132 48.26
stimulate your imagination?  post 22 453b 1.00 500 110 31.48
total 45 4.12 1.00 500 127 40.67
Wereyou satisfied with pre 19 3.79a 1.00 500 127 33.59
your design work and did post 18 383b 1.00 500 129 33.78
you feel successful total 37 381 1.00 500 1.28 33.21

"Means followed by different letters are significantly different at the 0.05 probability level

*5=strongly agree, 4= agree, 3= neutral, 2= disagree, 1= strongly disagree
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Fig. 1. Design of the school garden (a) master plan (b) main entrance (c) vegetable
beds (d) establishing the fence (e) digging a hole (f) completing part of works
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Fig. 2. Pictures of the “Green Kids’ completing assigned work during the horticultural
therapy activities (a) pre-testing (b) seeding (c) cutting plant organs(d) cutting
propagation (e) labeling (f) regenerated plant cutting after 2 month

12



Fig. 3. The “Green Kids’ were planting and watering vegetables with their own hands
in the school garden and proud of their works. (a) seedling planting (b) watering
(c) achieving successin the garden
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Fig. 4. Photographs of the “Green Kids’ making salad during the nutritional attitude
activities (a) learning how to make salad (b) teamwork (c) proud of their work
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Fig. 5. Sepsinvolved in the HT design activity, from selecting a leader through to
completing the design work (a) choosing a leader (b) discussionswith the
teacher (c) group thinking (d) trying to arrange plants (e) deciding a design
topic (f) digging the plantsin(g) teeamwork (h) completing assigned work
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