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. Introduction Youth Policy (2016), the number one cause of stress in
elementary school students was academic problems, and

their ratio increased year-on-year. In addition, various

Children in the upper clementary school grades are social, behavioral, and psychological problems have arisen

beginning adolescence, it is a crucial period of self-growth in childen owing to chamges in society and family

(Kang et al, 2007), as they leam to become more structure, such as nuclear family, increasing divorce rates,

independent. According to the Korea National Institute for and competitive school atmosphere (Costello and Angold,
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Human Services, 1999). Among adolescents under 18 years
old, 23.6% had experienced depression (Korea Institute for
Health and Social Affairs, 2017). Notably, the higher the
grade of late childhood, the more likely they were to be
depressed and show antisocial behavior (Sim, 1997).

Since the development of a child is formed through
interaction with the environment, maintaining a healthy
environment is very important for the child (Chung, 2013).
Relf (1992) that
childhood is an effective way to learn the value of life
Horticultural

reported experiencing nature during

and living together. activities have been
shown to have positive physical, psychological, cognitive,
social, and educational effects (Hodgson et al, 2011;
Lovell, 2010; Park et al, 2016; Williams and Dixon,
2013). It has been reported that activities involving plants
such as

are effective in enhancing positive emotions

emotional intelligence, social  competence, school
adaptability, self-confidence, aggression, and stress reduction
in elementary school students (Han and Yoo, 2014; Joo,
2008; Seok et al., 2009).

activities improved peer relationships and sociability (Song

Besides, group horticulture
and Lee, 2008). Thus, plant-mediated education programs,
like school farms, have been implemented in various
countries like South Korea, Japan, the USA, and the UK
(Federation of City Farms and Community Gardens, 2017;
Korea Agency of Education Promotion and Information
Service in Food, Agriculture, Forestry and Fisheries, 2015).
In South Korea and Japan, the concept of ‘studying in
rural areas’ was created to provide a place for children to
grow in the whole community including school, village,
and nature, and more than forty rural study facilities were
established in South Korea (Ha et al., 2014). This means
that agricultural education is needed to realize the potential
of children in the agricultural environment (Randle, 1991;
O’Brien, 2009; Sobel, 2014). Although the necessity and
interest of agricultural education is increasing, there is still
a lack of development of a formalized and verified
agricultural  education  program  suitable for  the
characteristics of children.

Recently, it has been argued that character education is
essential for solving the behavioral and social problems of
children. As one of the methods of character education,
social and emotional learning theory (SEL) has been
developed address the emotional problems of

school-aged students (CASEL, 2018). SEL teaches skills for

to
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preventing mental health problems and for effective early
intervention. Many programs based on SEL theory have
been devised. The Strong Kids program is a practical SEL
curriculum that is aimed at reducing depression, fear, and
social anxiety, with a focus on social-emotional skills and
resilience (Merrell et al., 2007). The curriculum of ‘Strong
Kids’ program includes a total of twelve themes to foster
children’s Indeed, Strong Kids
program has been shown to be effective in reducing

emotional competence.
negative socio-emotional behavior of Korean children and
adolescents, and curricula that have been applied to various
subjects such as music, art and english have been
developed and verified (Kim, 2018; Park, 2015; So, 2019).
However, the Strong Kids program has not been applied to
agricultural education yet.

Therefore, the purpose of this study was to analyze the
emotional effect such as depression, emotional intelligence
and resilience of 12-week agricultural experience program
which was developed based on the Strong Kids curriculum
in upper elementary school students.

Il. Materials and Methods

1. Subjects

For this study, a recruitment letter regarding agricultural
experience program participation was sent to elementary
schools in the Seoul area. An elementary school in Seoul
was selected, based on its location, school garden
environment, available grade levels, and the number of
students who agreed to participate in the study. The school
sent the promotional materials about the research and
agricultural experience program to parents through the
school’s e-alert system and received parental consent from
the subjects who agreed to participate in the study. Since
our gardening space was limited, the maximum number of
students in each group was limited to 20. Finally, 30
students in grades 4-6 took part in this study. Of the 30
18

completed the 12-week agricultural activity program and

students who agreed to participate in the research,

were classified as the experimental group; the remaining 12
did not participate and were classified as the control.
Before the program began, the researchers visited the

school and conducted an orientation about the research
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Experimental Group

-Plant cultivation training
-Outdoor gardening activities
-Indoor horticultural activities

Horticultural Activities

‘ Demographic information ‘

12-week Agricultural
) Experience Program N
Develop Agricultural ) yd N
Experience Program ’ Pre-test \\ Control Group A Post-test
7
T N S
| N No Agricultural / |
The Strong Kids ‘ Emotional intelligence ‘ Experience Program ‘ Emotional intelligence ‘
-Self awareness ‘ -
-Self management ‘
-Soclal awareness e .
-Relationship management ‘ Depression ‘ ‘ Depression ‘
-Responsible decision making \ \
+ ‘ Resilience ‘ ‘ Resilience ‘

‘ Satisfaction ‘

Figure 1. Experimental procedure

Table 1. The 12-session agricultural experience program based on the Strong Kids curriculum

Session Agricultural experience Program Strong Kids Topic Horticultural crops
| ' Des1gn1ng a garden About strong kldS.Z 'emotlonal Compressed flowers
Creating name tag with compressed flowers strength training
Creati d . . Potato (Sol tub
2 . fealing a gareen Understanding your feelings 1 otato (Solanum erosum?
Sowing potatoes and carrots Carrot (Daucus carota var. sativa)
Making green vegetable doll . . Bok choy (Brassica rapa)
3 . Understand feel 2 .
Planting leaf vegetables neerstancing your fectngs Lettuce (Lactuca sativa)
Geranium (Pelargonium inquinans)
4 Cutting herb plants Dealing with anger Rosemary (Rosmarinus officinalis)
Mints (Mentha species)
. . . Cherry tomato (Solanum lycopersicum var.
Planting fruit vegetables Understanding other people's .
5 Setting up plant stakes feelings cerasiforme)
e uwp & Eggplant (Solanum melongena)
Sowing radish . . .
)\ 1 1 h (Raph:
6 Making garden sign Solving people problems Radish (Raphanus sativus)
7 Making and u'51.ng env1r0nm.er.1tally friendly Clear thinking 1 )
pesticides and fertilizer
Weeding L Carrot (Daucus carota var. sativa)
8 . Clear thinking 2 . .
Making canapé car funidng Radish (Raphanus sativus)
Lisianthus (Eustom a russelianum)
9 Dyeing handkerchiefs with flowers The power of positive thinking Rose (Rosa hybrida)
Chrysanthemum (Chrysanthemum morifolium)
Weeding .
10 Fertilizing Letting go of stress -
11 Making frame with Scandia moss Behavior change: setqng goals Scandia moss
and staying active
. Potato (Solanum tuberosum)
Harvesting Carrot (Daucus carota var. sativa)
12 Packing harvests Finishing up! )

Making non-alcohol mojito

Lettuce (Lactuca sativa)
Radish (Raphanus sativus)
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purpose, schedule, and cautions. The subjects completed the

written consent and responded to the demographic

information questionnaire (Figure 1).

2. Agricultural experience activity program

A 12-session agricultural experience program called
"Little Urban Farmer Program", consisting of 12 weekly
sessions

(60 min each) was developed. The program

integrated outdoor  gardening activities and  indoor

agricultural activities. The children participating in the
agricultural activities were divided into six groups and
performed group activities. The group was provided a
garden area of approximately 1.0 x 1.8 m. For this study,
we selected seasonal crops that have been shown to have a
high preference among elementary school students.

The agricultural experience program in this study was
centered on the Strong Kids curriculum. Various studies
showed that SEL, such as Strong Kids program, is very
effective as a way of character education that fosters
children’s

concerns about whether SEL from books reflects the

emotional competence. However, there are
emotional complexity that can be learned from experience
(Kim, 2017). Rather than learning from books in the
classroom, character education is needed to experience and
learn outside the classroom like nature education. Among
SEL, Strong Kids program was considered to be an
appropriate educational method for this study because they
were designed to learn and improve the positive concept of
emotion through 12 short-term activities. Thus, we planned
agricultural activities that aligned with the purpose of each
Strong Kids session (Table 1). First, we introduced basic
knowledge of agricultural activity, such as understanding
seeds, soil, propagation, and cultivation. Then, students had
the opportunity to talk with each other about the Strong
Kids topic during agricultural experience program.

Table 2 provides an example of a session in the
12-week “Little Urban Farmer Program”, which aimed to
between comfortable and  uncomfortable

emotions. For this lesson, students sowed carrot and potato

distinguish

seeds. Then, they recorded their feelings for each activity
and compared them with those of their friends. Through
these, they could understand a variety of emotions and
correctly identify whether their feelings were positive or
negative. Also, they realized that they can feel different
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emotions depending on the situation and the feelings of
others during the same activity could be different.

3. Assessments

To evaluate the emotional effects of the agricultural
experience program on depression, emotional intelligence,
and resilience of the children, self-report questionnaires
were administered before and after the program. The
experimental group further evaluated program satisfaction in
the post-evaluation.

A five-point Likert scale was used in the depression
questionnaire, which consisted of 27 questions with five
subscales developed by Kovacs (1982) and adapted by Cho
and Lee (1990)—the higher the score, the more likely the
1921

indicates mild depression, 22-25 moderate depression, 26—

depressive symptoms. According to the scores,
28 severe depression, and 29 indicates very severe. Choi
(2017) reported a Cronbach’s a of 0.88.

To understand the effects of the program on emotional
intelligence, an emotional intelligence questionnaire with 47
questions designed for elementary school students was
administered. It was developed by Moon (1996), based on
the emotional intelligence model of Salovey and Mayer
(1990)—the higher the score, the greater the emotional
intelligence.

To assess the resilience of the children, we used a
resilience test modified by Lee (2013) and based on the
survey developed by Reivich and Shatte (2002). A
five-point Likert scale was used in the survey, which
consisted of 36 questions with 8 subcategories: emotion
control ability, impulse control ability, optimism, causal
analysis ability, empathy ability, self-efficacy, and positive
conductivity. Higher scores indicate better resilience. Lee
(2013) reported a Cronbach’s a of 0.94.

Finally, the researchers revised the satisfaction
questionnaire from Park et al. (2016) and Lee (2017). The
satisfaction questionnaire consisted of nine items: total
satisfaction of agricultural experience program, program
time, program activities,

frequency, preferred

re-participation, and recommendation to others.
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Table 2. Example of a session in the 12-session agricultural experience program

Title Comfortable feelings, Uncomfortable feelings

Strong Kids Topic Understanding your feelings

Agricultural activity Sowing seeds

Purpose

Distinguishing between comfortable feelings and uncomfortable feelings
Recognizing the various feelings during gardening activities
Realizing that emotions in the same situation can be different

Supplies

Shovels, Rake, Hoe, Carrot seed, Potato seed, Watering can, Activity list

Activity sequence (time) | Activity contents

. Greeting
. Reminding the last session
. Explaining today’s activities

Introduction
(10 min)

Development

(45 min) . Line sowing with carrot seeds

O 00 1 O L AW~ | W N~

. Explaining the concepts of comfortable and uncomfortable feelings

. Explaining various feelings that can be felt in our lives

. Asking about the benefits of gardening

. Explaining the reasons and how to make garden beds

. Explaining the method of sowing (Broadcasting, Line sowing, Dibbling)
. Making the list of today’s gardening activities

. Making garden bed in groups (making furrow)

. Covering the seeds with the soil and watering

10. Dibbling the potato seeds at intervals of 25 cm

11. Marking comfortable feelings as (+), uncomfortable feelings as (-) on the activity list
12. Comparing the lists with the groups

13. Knowing people can feel differently about the same situation

14. Discussing how to react to uncomfortable feelings in a helpful way

1. Announcement of next session
2. Arrangement used tools
3. Saying goodbye

Closure
(5 min)

4. Data analysis

To compare the results of the psychological and
emotional questionnaire evaluations before and after the
agricultural experience program of the experimental group
and the control group, SPSS software (version 24 for
Windows; IBM, Armonk, NY) was used.

The Shapiro-Wilk’s test showed that the emotional
evaluation scores of the experimental group and the control
group were normally distributed (p > 0.05). Therefore, the
homogeneity of the control group was verified through the
independent T-test, and the corresponding T-test was
performed to compare the pre- and post-test results.
with  the

agricultural experience program were analyzed using

Demographic  information and satisfaction
descriptive statistics for each collected item using Excel
(Microsoft ~ Office  2007;
Redmond, WA). In addition, a Chi-square test was

using  SPSS

software Microsoft ~ Corp.,

performed software to compare the

Table 3. Demographic characteristics of participants in the
12-session horticultural activity program

Horticultural Control
Variable  Activity Group Group Significance
(n=18) (n=12)
Average (SD)
Age 11.5 (0.6) 11.9 (0.8) NS (0.284)
% (N)
Gender
Male 27.8 (5) 50.0 (6)
NS (0.216)
Female 72.2 (13) 50.0 (6)
Grade
4th 50.0 (9) 333 (4)
5th 444 (8) 41.7 (5) NS (0.284)
6th 5.6 (1) 25.0 (3)

demographic information of the two groups. The level of
statistical significance was based on p < 0.05.

Vol. 25, No. 4,2019 93
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Table 4. Homogeneity test between the agricultural activity
group and control group in the pre-test

Agricultural
. Experience Control Group Lo

Variable Program Group (n = 12) Significance

(n = 18)

Mean (SD)
Emotional

intelligence 68.89 (11.95) 70.33 (13.44) NS (0.681)
Depression 8.22 (5.72) 9.08 (5.85) NS (0.673)
Resilience 13533 (13.02) 134.00 (17.60) NS (0.813)

Table 5. Psycho-emotional changes in children before and
after the 12-session agricultural activity program.

Agricultural
. Experience Control Group
Variable Program Group (n = 12)
(n = 18)
Mean (SD)
Pre-test 68.89 (11.95) 70.33 (13.44)
Emotional Post-test 73.89 (10.52) 72.75 (10.54)
intelligence
Significance *(0.031) NS (0.397)
Pre-test 8.22 (5.72) 9.08 (5.85)
Depression Post-test 5.11 (4.27) 9.92 (8.38)
Significance *(0.011) NS (0.681)
Pre-test 135.33 (13.02) 134.00 (17.60)
Resilience Post-test 135.28 (15.53) 130.00 (18.10)
Significance NS (0.986) NS (0.592)

lll. Results and Discussions

1. Characteristics subjects

The average age of the participants was 11.5 + 0.6
years, with 5 males (27.8%) and 13 females (72.2%).
There were 9 students (50.0%) in 4th grade, 8 (44.4%) in
5th, and 1 (5.6%) in 6th. The mean age of the control
group who were not participating in the agricultural
experience program was 11.9 £ 0.8 years, with 6 male
(50.0%) and 6 female participants (50.0%). The control
group consisted of 4 students (33.3%) in 4th grade, 5

(41.7%) in 5th, and 3 (25.0%) in 6th. There were no
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significant differences in the age, sex, and grade of the
participants (Table 3). The program attendance rate of the
participation group was 89%.

2. Homogeneity test

The homogeneity test of emotional intelligence,
depression, and resilience to the experimental and control
groups before the

administered. As a result, the two groups appeared to be

agricultural ~activity —program was

in the same group (Table 4).

3. Emotional intelligence

The agricultural experience program was effective in
improving children’s emotional intelligence (Table 5). The
emotional intelligence of the children participating in the
program significantly improved from 68.89 + 11.95 to
73.89 + 1052 (p = 0.031). In contrast, there was no
significant difference in the control group (mean changed
from 70.33 + 13.44 to 72.75 + 10.54; p = 0.397). This is
consistent with the results of various previous studies that
have shown improved emotional
horticultural activities (Jeong and Lee, 2009; Park et al.,
2016; Park and Huh, 2010; Ryu et al., 2013).

Emotional intelligence includes the concepts of emotional

intelligence  after

perception, expression, empathy, regulation, and utilization,
and it is considered essential to one’s quality of life
(Goleman, 1995; Salovey and Mayer, 1990). Activities with
living plants could lead to positive thoughts through mutual
feedback between plants and subjects, by observing changes
in the plants (Kim, 2003; Son et al., 2006). The children’s
emotional perception could be enhanced by experiencing
the plants through the five senses and identifying their
emotions through various horticultural activities (Gu, 2003;
Williams, 1990). The present program provided a variety of
agricultural activities with various plants for 12 weeks,
which may stimulate the five senses of children and
improve emotional intelligence. The students would have
and fulfillment of life as they

managed their own gardens and communicated with the

felt the preciousness

crops they planted. In addition, the program was applied to
the Strong Kids curriculum, allowing students to spend
time learning and discussing positive and negative emotions

each session. The teacher suggested various situations every
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session, and the children were asked to record and discuss
the feelings they felt when solving the problem situation in
the garden. These activities could help children learn about
emotional awareness and how to express properly.
Furthermore, having a indirect experience while observing
other friends’ behaviors and feelings through group activities

helped learn how to manage and control their feelings.

4. Depression

The agricultural experience program was effective in
reducing depression in children (Table 5). The depression
of children in the agricultural activity group significantly
decreased from 822 + 572 to 5.11 =+ 427, after
participating in the 12-session program (p = 0.011).
However, there was no significant difference in the control
group, from 9.08 + 5.85 to 9.92 + 838 (p = 0.681). This
is consistent with previous studies that indicated outdoor or
indoor gardening programs were effective in reducing
depression in a variety of subjects.

Gonzalez et al. (2011) found that a 12-week horticultural
therapy program effectively reduced depression, anxiety,
and stress and elicited positive mood changes. In addition
to long-term horticultural therapy programs, 2-h short-term
gardening activities also positively affected depression,
anxiety, stress reduction, and quality of life (Hayashi et al.,
2008). Furthermore, continuous gardening activities have
been shown to be highly effective in reducing depression,
aggression, and fatigue (Wilson and Christensen, 2011;
Wood et al., 2016). These results could be due to touching
the soil or exposure to the green environment eliminates
stress-related factors and activates the secretion of serotonin
of human body, known as the happy hormone (Lowry et
al.,, 2007). The children who participated in the program
were continuously exposed to the green environment by
touching and nurturing the plants for 12 weeks. It is
believed that continuous exposure to the natural environment
is effective for psycho-emotional stability in children.

According to Schuch et al. (2016), moderate-intensity
exercise was effective in patients with major depressive
disorder. Park et al. (2014) reported that agricultural
activities such as shoveling, hoeing, and weeding provided
moderate-high intensity physical activity for children. The
agricultural program applied to the present study included
various physical activities such as shoveling, weeding,

2I90] 2Tl A2 A Al 23
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watering, and sowing. Therefore, it seemed to have a
positive effect on depression through physical activity-
oriented outdoor gardening.

Moreover, as a result of applying the Strong Kids
program, at each session, psycho-emotional topics were
applied to agricultural activities. Learning about feelings,
completing  worksheets, and sharing feelings about
gardening at the end of each class seemed to reduce the

negative feelings of children.

5. Resilience

There was no significant difference in both groups in
resilience (Table 5). The resilience score of the children
participating in the program was 13533 + 13.02 before the
program and 13528 + 1553 (p = 0.986) after the
program. The control group was not statistically significant,
but the score tended to decrease from 134.00 + 17.60 to
130.00 + 18.10 (p = 0.592). This result differed from that
of previous studies.

Recovery resilience is the ability to cope and adapt to
situations that need to be overcome from everyday stress
or trauma (Reivich and Gillham, 2010). Children with high
resilience are more likely to respond successfully when
exposed to risk factors (Block and Kremen, 1996; Masten
et al., 1990; Reivich and Shatté¢, 2002). Resilience is not
innate but very dynamic, changing over time and affected
by the interaction of environmental factors (Hong, 2006).
Factors that make up resilience are personal internal
protection factors such as individual temperament, cognitive
ability, and personality, and external factors such as
parent-child relationship, companionship, and school life
(Lee and Jo, 2005). The 60-minute lessons once a week
weren’t enough to stimulate or improve all of these factors.
It is necessary to create tasks and activities that can be
applied and practiced with families to improve the
parent-child relationship that is particularly important for

resilience.

6. Satisfaction with the program

After completing the agricultural experience program, the
participants were asked about their satisfaction with the
program. 72.2% (13 students) were very satisfied with the
overall program, and 27.8% (5 students) were satisfied.
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Moreover, 38.9% (7 students) answered ‘very satisfied’,
22.2% (4 students) were ‘satisfied’, and 27.8% (5 students)
were ‘not satisfied’ with the time per session. Some of
those who answered ‘not satisfied’ indicated they would
like to participate in a program that was longer than 60
min in duration. Regarding the number of sessions per
week, 33.3% (6 students) answered ‘very satisfied’, 44.4%
(8 students) answered ‘satisfied’, 11.1% (2 students) were
neutral, 5.6% (1 student) reported ‘not satisfied’, and 5.6%
(1 student) reported very dissatisfied. Those who answered
‘not satisfied” suggested that sessions three times a week
would be adequate. The most preferred activity in the
agricultural activity program was cooking with the harvests
(16.7%). Harvesting was the next most popular activity, at
14.4%. The
handicrafts with plants (13.3%), planting (11.1%), sowing
(10.0%), watering (7.8%), managing the garden (7.8%),
cutting (5.6%), making the garden beds (4.4%), making
environmental friendly pesticide (3.3%), weeding (3.3%),
and designing the garden (2.2%) (Figure 2).

Additionally, 66.7% (12 students) answered that they

hoped for a continuation of the program. Eleven students

next preferred activities were making

responded that they would recommend this agricultural
experience program to other friends.

Designing the garden
Weeding

Making environmental friendly pesticide
Making the garden beds

Cutting

Managing the garden

Watering

Sowing

Planting

Making handicraft with plants

Harvesting

Cooking with the harvests

10 12 14 16 18 (%)

6

8

Figure 2. Activity preferences of the 12-session
agricultural experience program

IV. Conclusion

In conclusions, the present showed that our agricultural

experience program improved the psychological stability
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of the

school-age participants. This study examined the emotional

and social-emotional competence elementary
effectiveness of 12-session agricultural experience programs
applying SEL to 30 elementary school students in grades
4-6 Of the 30 children, 18 children who

participated in the agricultural experience program were

in  Seoul.

grouped as experiments and 12 children who did not
participate in the agricultural experience program were
As

participated in the program showed positive emotional

grouped as controls. a result, The group who
changes in depression and emotional intelligence, and the
control group did not. Furthermore, the experimental group
was generally satisfied with the program. In our program,
we implemented an agricultural experience program with 12
themes presented by Strong Kids curriculum. It is thought
that the agricultural activities combined with the Strong
Kids topics effectively reduced the children’s mental health
problems and improved their emotional intelligence. This
study is meaningful in that the theory-based agricultural
education program was developed and applied beyond just
analyzed the effect of agricultural experience activities.
Accordingly, the results of this study can be used as basic
data for the development of systematic programs for
agricultural experience activities and rural study. However,
this study has a limitation that the number of subjects and
region is limited. Further studies are necessary to show
how this program can supplement the standard school
curriculum and verify the program’s effectiveness when

implemented in various schools.

This work was carried out with the support of “Joint
Research Project (Project title: Determining the Effects
of Urban Agriculture Program for Health of
Elementary School Students, Project No.
PJ012808012019)” Rural Development Administration,
Republic of Korea.
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