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Summary. This study was conducted to determine the effects of a horticultural
therapy (HT) program, based on B.F. Skinner’s behavior modification theory and
special education science curriculum for Korean children with intellectual disabil-
ities for the improvement of attention and sociality. Twenty-four participants (10
males, 14 females, in grades 1 to 3) with intellectual disabilities were recruited from
a special education class at an elementary school in Seoul, South Korea. Twelve
children participated in the HT program after-school for 6 months (Mar. to Aug.
2009, once per week, ~40 min per session); the control group consisted of the
remaining 12 children. Before and after the HT program, Conners’ teacher rating
scales—revised and the social skills rating system assessments were conducted by
parents/caregivers or teachers for each of the children. Analysis of covariance
(ANCOVA) and chi square tests were used to compare differences between the two
groups. Difference in attention was not significant between groups. Children in the
HT group had statistically significant higher sociality scores than those in the
control group (P < 0.001). In conclusion, the HT program improved the sociality
of children with intellectual disabilities. To maximize the therapeutic effects of the
HT program for attention, the program should be revised and supplemented based

on the results in this study. A larger sample size and factoring in the level of
disability and year in school of the participants would increase the precision in

assessing therapeutic effects.

hildren with intellectual dis-
Cabilities are in many ways sim-

ilar to other children (e.g.,
weight, height, muscle coordination)
but have lower lung capacity and re-
sistance, as well as weaker eyesight,
hearing, and motor control (Smith
etal., 2005). Their intellectual devel-
opment is slower resulting in signifi-
cant disabilities or arrested intellectual
capabilities (Smith et al., 2005). In ad-
dition, it is difficult for these children
to focus on a task and they are easily
distracted because of lower visual and
perceptive capabilities (Kim and Park,
2007). This lack of attention is accom-
panied by symptoms of attention def-
icit hyperactivity disorder (ADHD)
(Parker, 1992). The children’s cogni-
tive development capabilities are mark-
edly low with weak abilities in terms
of social skills (e.g., self-assertion,
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self-control, cooperation) and they
tend to avoid social relationships
(Smith et al., 2005). The categories
of intellectual disability are based on
intelligence quotients (IQs). Those
with an 1Q <34 are classified as grade
1 and require the life-long protection
of'a caregiver because of their consid-
erable difficulty with everyday life and
adaptation in social settings. Those
with 1Qs from 35 to 49, grade 2 dis-
abilities, are able to be trained to suc-
ceed at simple everyday activities and
can hold uncomplicated jobs that do
not require a special technology. Those
with IQs from 50 to 70 are classified as
grade 3 and can undergo social and
occupational rehabilitation via train-
ing (Kim, 2009b).

According to the Skinner’s be-
havior modification theory which is
composed of stimulus (environment) —
response (action) — reinforcement
(result), children are led to reinforce
desirable actions through providing
compensations for appropriate actions
that they took by chance in response
to external stimulus (Skinner, 1957).
Skinner’s theory is widely used by

special education teachers for children
with disabilities to improve volun-
tary will (Dollard and Miller, 1950;
Sundberg and Michael, 2001). In ad-
dition, the children talk less in class
and display a decrease in distractive
behaviors (Kim, 1993). Several stud-
ies have also shown improvement in
implementing learned tasks (Kim,
1997; Yoo, 2002).

The efficacy of HT became ap-
parent when horticultural activities were
tested on people with mental disabilities
and children with intellectual disabil-
ities. A positive impact of HT on chil-
dren with intellectual disabilities was
established with improvements in at-
tention and motivation (Kang, 1998),
sociality and social relationships, self-
concept and linguistic communication
skills (Cho, 2001; Kim, 2001; Lee,
2004). In addition, their self-confidence
and self-efficacy was strengthened (Lee,
2008). Horticultural activities also re-
duce inappropriate behavior and stress
in children with intellectual disabilities
(Doxon etal., 1987; Kang, 1998; Sim,
2007) and enhanced their self-concept
(Han, 2007). Moreover, outdoor ac-
tivities like soccer or fishing in green
settings or playing in green environ-
ments, including grass, trees, or wild
places improved attention deficit dis-
order that reduces children’s attention
capacity and positively affects to their
school life, interpersonal relationships,
or personal growth (Sundberg and
Michael, 2001; Taylor et al., 2001).

The objective of this study was to
test the effect of a HT program that
was developed using Skinner’s behav-
ior modification theory and the spe-
cial education science curriculum for
Korean children with intellectual dis-
abilities for the improvement of at-
tention and sociality.

Materials and methods

Susjects. Twenty-four students
(10 male and 14 female) with disabil-
ities from school grades 1 to 3, at-
tending a special education class at an
elementary school in K District, Seoul,
South Korea, participated in the study.
A study description, including consent
form, was distributed to parents/care-
givers of the students and then the
children were decided to participate in
the HT program according to their
schedules. Twelve children with dis-
abilities participated in the HT pro-
gram while the remaining 12 were
placed in the control group. Before
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implementation of the program, a sur-
vey was prepared and distributed to
parents/caregivers to record demo-
graphic data (e.g., gender, age, dis-
ability level, family, use of alternative
treatments) for the children.
RESEARCH PERIOD AND
ENVIRONMENT. The HT program was
administered after-school at a welfare
center for the disabled in Seoul. The
program was conducted by a horticul-
tural therapist and two assistant ther-
apists in the afternoon for 40 min per
session, once per week between Mar.
and Aug. 2009 for a total of 24 ses-
sions. The length of the sessions and
duration of the program were based
on clinical results indicating that HT
programs aimed at mental and psycho-
logical rehabilitation are more effective
it conducted over an extended period
at a lower frequency (i.e., one to two
sessions per week over 6 months) (Son
etal.,2000). The attendance rate of the
participants was 86.5%. A classroom in
the welfare center that had an out-
door garden was used for the HT pro-
gram. The classroom was furnished
with movable desks and chairs, was
brightly lit, and had good ventilation
and little distractive noise. The gar-
den used for outdoor activities was
equipped with water lines and was
13.23 m? in size.
HORTICULTURAL THERAPY
PROGRAM. The purpose of the HT pro-
gram was to improve attention and
sociality of children with intellectual
disabilities. Skinner’s behavior modi-
fication theory was applied as the med-
ical treatment intercession model in
the program while activities for the
program were developed based on the
life section in the science curriculum
of the seventh special education core
program for Korea (Lee et al., 2007).
Out of the four sections of the science
curriculum, life was chosen because it
is aligned with the characteristics of
horticulture in which the students take
care of living organisms (Son et al.,
2006). From the life section, stage 1
(individual life and family life) and
stage 2 (school life and social life) were
applied to the HT program; stage 3
(economic life and leisure life) was
excluded in that because it was inap-
propriate for children with significant
learning abilities (Shin, 2008). In stage
1, the students are taught to distin-
guish life from non-life, the appear-
ances of animals and plants, and the
exterior appearance and functions of
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human bodies. In stage 2, the students
are taught characteristics of life and
non-life, the structure, function, and
circulatory process of human body.

The 24 session HT program was
composed of three sessions of gar-
deningactivities [cultivating a vegeta-
ble garden, tying plants to stakes,
cooking pajeon (spring onion pan-
cakes, a Korean traditional food) after
the harvest] and 21 sessions of indoor
activities (planting seed; making a
flower basket, a potpourri, a bouquet,
natural soap, a wreath, a fan using
pressed flowers, sunflower puzzles,
natural dye; and planting herbs and
doing aquaculture with foliage plants).
Out of the 24 sessions, six sessions
were group activities while in the re-
mainder, the students engaged in in-
dividual activities within groups.

In cach of the 24 sessions, the
activity materials were stimulus to mo-
tivate for horticultural activities and
compliments for the actions to com-
plete the given activity, and outcomes
in the sessions were reinforcement
(Fig. 1). All procedures in each ther-
apy session also included therapeutic
intend to induce the therapeutic ef-
fects for the targeted variables such as
attention and sociality in this study.
For example, to reduce hyperactivity
behavior that is a construct of atten-
tion, creative destruction activities that
is a destructive action for producing
a new creation (Son et al., 2006), and
a group activity with others to improve
cooperation were included in the HT
program. Each therapy session started
with a discussion of the date and
weather, followed by the activity for
the day that was introduced to pro-
vide motivation and provoke curiosity
during the course of the therapy. At

the end of each section, the students
were told to write their names on their
work, present their work, and clean
up around themselves to enhance
their self-confidence, coordination,
and responsibility.

Diverse materials were used for
cach session to improve the attention
of children with visual attention de-
ficiency caused by a lack of perceptive
capability. Visual perception therapy
techniques such as finding objects of
the same size in a group of differing
sizes, grouping according to size, find-
ing the same shape, and grouping by
shape were included in the program
(Kang and Kim, 2006). The students
were cautioned about using danger-
ous tools and materials (e.g., garden-
ing scissors, glue gun, wires) during
the program.

AssessMENT. To validate the effi-
cacy of HT, before and after the pro-
gram was completed, the attention
and sociality of all the students were
evaluated. The evaluation was con-
ducted within one week before and
after the program using surveys mailed
to the parents/caregivers.

To assess the attention, CTRS-R
(short version) was used (Conners,
1989). This rating scale is used to
evaluate ADHD by teachers for chil-
dren and teenagers from ages 3 to 17
years (Conners, 1969; Conners et al.,
1998; Goyette et al., 1978). The
four-point Likert scale (0 = rarely,
1 = at times, 2 = frequently, 3 = very
frequently) is composed of four sub-
categories including oppositional (e.g.,
violent outburst), hyperactivity (e.g.,
following instructions of teachers), in-
attention (e.g., attention to teacher’s
direction), and ADHD index (e.g.,
getting along with others) with 28

and dyeing tools

Stimulus:
Stimulate Organism: Response: Reinforcement:
motivation for Children with Interest in Compliments for
horticultural Intellectual — watching the leaf > the action and
activity through disability shape form on the outcomes
the various handkerchief
materials such as by beating on
leaves, the
handkerchief, handkerchief
spoon, water bowl with a spoon

Fig. 1. An example of a horticultural therapy session based on B.F. Skinner’s theory
of behavior modification: Natural dyeing a handkerchief using leaves.
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questions with total score ranging
from 0 to 84. The lower the point total
in each section indicates better atten-
tion. In general, 15 points is considered
to be the cutoff criteria of ADHD
(Oh, 1990; Oh and Lee, 1989; Parker,
1992). The Cronbach’s a coefficient
of the survey was 0.94 (Conners et al.,
1998), whereas the Cronbach’s o co-
efficient in this study was 0.82.

To assess the sociality of the chil-
dren, the SSRS (Gresham and Elliott,
1990) was used, which evaluates the
social skills of young children and
teenagers (3 to 18 years) (Kim, 1990).
It is composed of a list of social skills,
problem behaviors, and academic com-
petence that are evaluated by parents,
teachers, and students, respectively.
The social skills scale for teachers is
composed of assertion, self-control,
cooperation subcategories and for par-
ents is composed of cooperation, as-
sertion, responsibility, and self-control.
Each question uses a three-point Lik-
ert scale (0 = never, 1 = sometimes,
2 = frequently) for scoring; the point
total for each section is an estimate of
the student’s social skills. The scale
for teachers is composed of 30 ques-
tions (e.g., yield to others) with social
skills ranging from 0 to 60 points.
The scale for parents is composed of
38 questions (e.g., help family mem-
bers voluntarily) with a range of 0 to
76 points. Higher points indicate supe-
rior social skills. The Cronbach’s o co-
efficients for teachers and parents were
0.9 and 0.95, respectively (Gresham
and Elliott, 1990), and in this research
they were 0.77 and 0.80, respectively,
confirming their reliability.

Dara anavysis. To compare the
HT and control groups for attention
and sociality, ANCOVA was con-
ducted using SAS PROC GLM (SAS
version 9 for Windows; SAS Institute,
Cary, NC). At baseline, more students
in the control group attended art ther-
apy (P = 0.003) so art therapy was a
covariant in analysis. Furthermore, the
chi square test using SAS PROC FREQ
was leveraged to compare demographic
data of the HT and control groups
using 0.05 as the level of significance.

Results and discussion

DEMOGRAPHIC INFORMATION.
There were no significant differences
between the HT and control groups
regarding the gender, school year,
level of disability, family, and number
of siblings of the children (Table 1).
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Table 1. Chi square analysis of participant demographics as reported by parents
or caregivers to ensure equal distribution between horticultural therapy (HT)
(N = 12) and control groups (N = 12) in the study of the HT program for the
improvement of attention and sociality in children with intellectual disabilities.

HT Control
Variable [7(%)] [7(%)] Significance”
Gender Male 5(41.7) 5(41.7) NS
Female 7 (58.3) 7 (58.3)
Elementary school Grade 1 2 (16.7) 1(8.3) NS
year* Grade 2 2 (16.7) 3(25)
Grade 3 8 (66.7) 8 (66.7)
Level of disability Grade 1 1(8.3) 3(25) NS
Grade 2 3(25) 2(16.7)
Grade 3 8 (66.7) 7 (58.3)
Type of household Parents 11 (91.7) 11 (91.7) NS
Single father 0 0
Single mother 1(8.3) 1(8.3)
Number of sibling 1 8 (66.7) 6 (50) NS
(exclude participant) 2 1(8.3) 1(8.3)
3 0 1(8.3)
None 3(25) 4 (33.3)
Current alternative Music 3(25) 7 (58.3) NS
therapy Art 1(8.3) 8 (66.7) *
Physical 6 (50) 7 (58.3) NS
Speech 10 (83.3) 11 (91.7) NS
Play 1(8.3) 2(16.7) NS
Others 4(33.3) 7 (58.3) NS

“All variables were tested by chi square test at P= 0.05; Ns,*Nonsignificant or significant at P< 0.05, respectively.
YThe percentage sum for some variables is over 100% because those were rounded off numbers to two decimal
places, and respondents could mark “all that apply” for the current alternative therapy.

*Grade 1 = 7 years old, grade 2 = 8 years old, grade 3 = 9 years old.

More than half of the children in both
groups were grade 3 (9 years old) in
elementary school and had a disability
level of 3; 58.3% of the students were
female and 41.7% were male in both
groups. However, there was a signifi-
cant difference (P = 0.003) in the
number of students participating in
art therapy, with 66.7% of the control
vs. 8.3% of the HT group.

EFFECT OF HORTICULTURAL
THERAPY ON ATTENTION. To compare
the effect of HT program between the
HT and control groups on attention,
the pretest value and the value of art
therapy, which had a significant de-
mographic effect, were used as covari-
ance in the analysis. There was no
statistically significant difference found
on the overall CTRS-R scores or within
individual subcategories when compar-
ing the children who took part in the
HT program with children in the con-
trol group (Table 2). Based on research
by Oh and Lee (1989), elementary

school students with scores higher than
15 were considered ADHD, which in-
dicated that the disability level of chil-
dren in both the HT and control
groups was severe (Table 2).
Although there was not signifi-
cant improvement on attention in this
study, expressing and sublimating
negative behaviors through creative
destructive actions such as cutting,
breaking, sticking, and crumbling ma-
terial for various horticultural activities
(e.g., arranging flowers, making bou-
quets, planting herbs) during each
session may have a potential to improve
attention and hyperactivity (Son et al.,
2006). Trancik and Evans (1995) sug-
gested that day care settings should
include green natural spaces for chil-
dren’s attention because the green
natural settings may recover mental fa-
tigue of preschool children who may
be susceptible to be adapted a new pre-
school environment. By playing in out-
door green settings, children reduced
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their attention deficit symptoms since
contacting with nature may improve
attentional functioning of children
(Taylor et al., 2001). Often children
with intellectual disabilities give up
casily when faced with complicated
tasks or a difficult teaching method
(Kang, 1992), increasing their hy-
peractivity and reducing their con-
centration (Lee and Jo, 1991). The
current HT program used various
objects and different plants, horti-
cultural tools, and landscape photos
to increase the curiosity and expec-
tations of the children (Park, 2006).
Using uncomplicated activities helps
to reduce distractive behaviors.

EFFECT OF HORTICULTURAL
THERAPY ON SOCIABILITY. With the
SSRS for teachers and parents, the
initial test value and art therapy value
were used as covariance in the analy-
sis. Children who participated in the
HT program showed notably higher
sociality than the control group (teach-
ers P = 0.0007, parents P = 0.002)
(Tables 3 and 4). This was consistent
with prior research that revealed soci-
ality of children with intellectual dis-
abilities improves when they receive
HT (Cho, 2001; Hwang, 2006; Kim,
2001; Sim, 2007). In the scale for
teachers, all three subcategories [e.g.,
assertion (P = 0.04), self-control (P =
0.0003), cooperation (P = 0.0008)]
displayed statistically significant differ-
ences (Table 3). When parents evaluated
the students, excluding cooperation
(P = 0.06), the three subcategories
of assertion (P < 0.0001), responsi-
bility (P = 0.05), and self-control (P =
0.05) showed statistically significant
differences (Table 4). Although a sta-
tistically significant difference was not
identified for cooperation in the scales
for parents, the children who partic-
ipated in the HT showed a higher
tendency for cooperation.

A distinctive feature differentiat-
ing HT from other alternative thera-
pies is that it uses group activities,
which provide opportunities for coop-
erating and interacting with others.
The HT program included various
common activities for each session
(e.g., gardening, arranging flowers,
delivering ingredients to someone
else, cleaning up) so that children
could carry out their tasks in a group,
follow rules and work with other chil-
dren, whereby increasing interactions
and enhancing the opportunity to learn
cooperation, self-control, assertion, and
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Table 2. Analysis of adjusted Conners’ teacher rating scales—revised (short
version)” means for students with intellectual disabilities, with (N = 12) and
without (N = 12) horticultural therapy (HT), assessed at the end of the program.

Intellectual HT [0-3 scale Control [0-3

disability (mean = sg)]|  scale (mean = sg)] Significance’

Subcategory
Oppositional 69+ 1.77 7.0+1.7 NS
Hyperactivity 59+14 8.1+14 NS
Inattention 9315 83+1.5 NS
Attention deficit hyperactivity NS

disorder (ADHD) index 9.6+2.0 10.5+2.0
Total 31.1+6.3 344 +6.3 NS

“Based on a four-point Likert scale (0 = notat all, 1 =justa little, 2 = pretty much, 3 = very much) (Conners, 1969;
Conners etal., 1998). Total score ranges from 0 to 84. A lower value indicates better condition. Above 15 points of
total score is classified as ADHD (Oh, 1990; Oh and Lee, 1989).

¥Ns = Nonsignificant by analysis of covariance (ANCOVA) at P< 0.05.

*Adjusted for pretest and art therapy in demographic categories values as covariate by ANCOVA at P=0.05.

Table 3. Analysis of adjusted social skill means from the social skills rating
system” for students with intellectual disabilities, with (N = 12) and without (N = 12)
horticultural therapy (HT), assessed by teachers at the end of the program.

HT [1-3 scale Control [1-3

Social skills (mean = SE) | scale (mean =+ SE) | Significance’
Subcategory
Self-assertion 11.3 £ 1.2% 71+1.2 *
Self-control 119+1.1 43=+1.1 *x
Cooperative 12.7+0.9 7.3+0.9 *x
Total 36.0 £ 2.8 18.5+2.8 *x

“Based on three-point Likert scale (1 = not at all, 2 = sometimes, 3 = often) (Gresham and Elliott, 1990). Total
score ranges from 0 to 60. A high value indicates higher sociality.

v* **Significant by analysis of covariance (ANCOVA) at P< 0.05 or 0.001, respectively.

*Adjusted for pretest and art therapy in demographic categories values as covariate by ANCOVA at P=0.05.

Table 4. Analysis of adjusted social skill means from the social skills rating
system” for students with intellectual disabilities, with (N = 12) and without (N = 12)
horticultural therapy (HT), assessed by parents at the end of the program.

HT [1-3 scale Control [1-3

Social skills (mean = SE) | scale (mean = SE) | Significance’
Subcategory
Cooperation 10.8 + 1.2% 72+12 NS
Self-assertion 9.7 £0.6 3906 *
Responsibility 64+0.7 40+0.7 *x
Self-control 7.8+0.9 49+09 *x
Total 35.0£2.8 19.6 £ 2.8 *Hx

“Based on three-point Likert scale (1 = not at all, 2 = sometimes, 3 = often) (Gresham and Elliott, 1990). Total
score ranges from 0 to 76. A high value indicates higher sociality.

"Ns = Nonsignificant by analysis of covariance (ANCOVA) at P < 0.05; *,** ***significant by ANCOVA at P<
0.05, 0.01, or 0.001, respectively.

*Adjusted for pretest and art therapy in demographic categories values as covariate by ANCOVA at P=0.05.

responsibility. The students were able
to select their own materials (e.g., pots,
plants) for activities such as flowers for
arranging, although they followed the
instructions for trimming and cutting
the flowers, increasing sense of achieve-
ment and self-confidence (Kim, 2009a)
which are thought to improve their
assertiveness.

In conclusion, the use of a HT
program, based on Skinner’s behavior

modification theory and the life section
in the science curriculum of the seventh
special education program, resulted in
a significant improvement in the soci-
ality of children with intellectual dis-
abilities. In order for the HT program
to have a major impact, future re-
search should take into consider-
ation the levels of disability, year in
school, number of participants, and
other factors.
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