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Abstract The objectives of the study are to assess the chronological effects of - “Mokuiku” (-wood education) - in a
nursery schoolusing drawings done by children and their caregivers before and after participating in wood education and to
serve as an aid in supporting child rearing. The subjects comprised 168 nursery school children and their caregivers in the
Japanese M City. We conducted two-hour each sessions twice a year from 2010 to 2012. The participants were asked to draw
pictures of trees before and after each session. We followed up for three years on the changes that occurred in the drawings
made by 56 children and theircaregivers. We used the number of colors, items,and sizes in the drawings, and their impression
foranalysis. Then, to verify the chronological e ffects of wood education, we compared two groups’ drawings betweena 2010
pre-wood education control group and a group of 56 children who participated in all sessions. For all six sessions, the all
categories were greater after the session than before; significant differences were observed in one or more categories. To
verify the chronological effects of wood education, significant differences were observed between the control group and the
all-sessions group in the number of colors and items. The positive effects of wood education were demonstrated by the
increase in the all categories of their drawings. The continuous application of wood education may thus support child

development.
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1. Introduction

Wood education is an endeavor in which people come
into contact with wood, learn from it, and live with it, with
the aim of fostering “rich hearts” that actively consider
people’s relationship with wood and forests. The
introduction of wood education into nursery schools is
considered to promote children’s physical, emotional, and
social development. .So far practical program development
and staff training was promoted[1-3]. However, few studies
have examined the effects of wood education on children
and their caregivers using Drawings [4]. It is thus urgent to
provide professionals with the expertise to support child
development and childcare practices by using scientific
evidence to assess the effects of wood education in
childcare centers.

The objectives of the present study are as follows: to
assess the chronological effects of wood education in a
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nursery school using drawings done by children and their
caregivers before and after participating in wood education;
to provide professionals with the expertise to support child
development and childcare practices; and to serve as an aid
in supporting the development and raising of healthy
children.

2. Study Methods

In order to verify the chronological effects of wood
education, we studied 168 nursery school children and their
caregivers in the provincial Japanese town of M City. We
conducted two-hour wood education sessions twice a year
in 2010, 2011, and 2012 (six sessions in total). Children and
their caregivers were asked to draw pictures of trees before
and after each session following the simple instruction,
“Please draw a picture of a tree.” The pictures were drawn
using crayons. For three years, we followed up the changes
found in the drawings made by a group of 56 children (aged
3—4 years in 2010) and their caregivers. In order to verify
the chronological effects of wood education, we compared
the number of colors used in the drawings, their sizes, and
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the number of items before and after the program. We
excluded any cases that did not include a full set of
drawings made before and after the program. Cases in
which the child’s drawing was considered to be the work of
the caregiver were also excluded.

In order to assess the chronological changes in the
children and caregivers’ drawings, the mean, median, and
25th and 75th percentile values were calculated for the
number of colors, items, and size of the drawing before and
after each of the six sessions. The Wilcoxon signed-rank
test was then used to calculate any significant between-
group differences based on the differences in number of
colors, items, and sizes of the drawings before and after
each session.

In order to verify the chronological effects of wood
education while accounting for child development,
Wilcoxon’s signed-rank test was used to calculate any
significant differences between a 2010 pre-wood education
control group (comprising 10 children aged 5-6 years
before the first wood education session) and a group of 56
older children who participated in all six sessions (hereafter,
the “all-sessions group”). The two groups were compared in
terms of the number of colors, items, and size of the
drawings.

3. Results

1) Means, medians, 25th and 75th percentile values, and
p-values for the number of colors, items, and size of
children and caregivers’ drawings before and after each of
the six program sessions are shown in Tables 1-3.

For all six sessions from 2010 to 2012, the number of
colors, items, and size of the drawings increased after each

session; significant differences were thus observed in one or
more categories.

Regarding the differences affecting a single category, a
significant difference was observed only once among
children for the category of size in the sixth session. Among
the caregivers, significant differences were observed in the
categories of size in the second session, size in the fourth
session, size in the fifth session, and number of colors in the
sixth session.

Significant differences were observed in precisely two
categories on four occasions among children and twice
among caregivers. Among children, significant differences
were observed in the two categories of items and size in the
first session, colors, and items in the second session, items,
and area in the third session, and colors and size in the
fourth session. Among caregivers, significant differences
were observed in the two categories of colors and size in
both the first and third sessions. Finally, significant
differences were observed in all three categories among
children in the fifth session. Thus, while significant
differences were found among children for all three
categories, significant differences were only observed
among adults in terms of colors and size; for adults, any
changes in number of items were non-significant.

In order to assess the chronological effects of the wood
education program, we compared the number of colors,
items, and size in the first and sixth sessions for children
and caregivers, respectively. Comparisons were made for
three different time points as shown in Table 4. The results
ofthese comparisons are represented in Tables 5-7.

Regarding the changes from before the first session to
after the sixth session (Table 5), children showed increases
and significant differences in terms of the number of colors
and size, while caregivers showed increases and significant
differences in all three categories.

Table 1. Assessment of Children and Caregivers’ Drawings in 2010 (First and Second Sessions)

1st session 2nd session
Subjects Category Time
n Mean | Median 25% | 75% p n Mean | Median 25% 75% p
No.of | Before 30 30 20 | 30 49 40 30 | 60 |
n.s
Colors After 45 40 20 6.0 6.0 50 30 8.0
Before 1.5 1.0 1.0 2.0 1.0 1.0 30 6.0
Children | NO-Of 44 s | 40 *
Items After 15 1.0 1.0 20 1.6 20 1.0 20
Before 264 4 2763 175.1 | 361 3664 397.1 3032 | 4554
Size * n.s
After 3679 389.8 2946 | 460 396.7 83.5 341.1 | 4583
No. of Before 35 3 2 5 " 45 40 30 6.0 .
Colors | After 44 4 3 5 46 40 30 6.0 '
) of Before 2.7 1 1 3 64 4.0 1.0 9.0
Caregivers TO N 46 n.s 39 n.s
tems After 56 3 1 7 6.1 30 1.0 10.0
Before 308.8 304.8 246 360 3595 360.0 3135 | 4160
Size *x *
After 337.1 3395 273 429 388.0 408.0 3570 | 4500




International Journal of Psychology and Behavioral Sciences 2013, 3(6): 145-150 147
Table 2. Assessment of Children and Caregivers’ Drawings in 2011 (Third and Fourth Sessions)
Subi c i 3rd session 4th session
t t
Jects ateery fme n | Mean | Median 25% 75% p n Mean Median 25% 75% p
No. of Before 40 40 3.0 5.0 4.1 40 30 50
n.s n.s
Colors After 44 40 3.0 6.0 45 40 30 50
. Before 38 20 1.0 4.0 45 42 20 6.0
Children No. of Items 37 * 44 *
After 55 30 20 7.0 69 50 20 11.0
. Before 3197 3105 2374 420.8 302.1 306.3 1926 | 4079
Size i i
After 3914 4240 3270 4755 3575 3592 283.1 | 4563
No. of Before 37 40 20 40 . 48 50 30 6.0
Colors [ After 46 40 30 60 49 50 a0 | 60 | ™
Before 37 1.0 1.0 5.0 54 20 1.0 7.0
Caregivers | No. of Items 35 ns 52 ns
After 5.1 2.0 1.0 6.0 6.2 3.0 1.0 8.5
S Before 372.8 391.0 307.5 450.0 o 3822 3935 3215 | 4750 N
ize
After 425.6 455.0 380.0 490.3 416.8 4312 380.0 [ 478.0
Table 3. Assessment of Children and Caregivers’ Drawings in 2012 (Fifth and Sixth Sessions)
Subi c Ti Sth session 6th session
t t
Jects ety fme n | Mean Median 25% | 75% P n Mean Median | 25% 75% p
No. of Before 32 3.0 2.0 4.0 50 50 30 6.0
% %k n.s
Colors After 49 4.0 3.0 7.0 53 45 3.0 7.0
Befi 23 1.0 1.0 20 7.1 20 1.0 9.0
Children No.of | PRI | 53 e ns
Items After 6.8 3.0 1.0 10.0 54 10.1 40 20 10.0
Before 3194 3135 2447 | 3978 370.5 3575 303.0 [ 4335
SiZC *hk *kk
After 3992 403.0 3375 | 4725 435.6 458.0 3920 | 4914
No. of Before 39 40 3.0 4.0 49 5.0 30 6.0 .
n.s
Colors After 4.1 4.0 3.0 50 50 50 40 6.0
. No. of Before 43 1.0 1.0 6.0 82 1.0 1.0 50
Caregivers 51 ns 50 n.s.
Items After 62 1.0 1.0 7.0 52 20 1.0 7.0
S Before 387.1 3875 3400 | 456.0 N 408.9 4229 3570 | 4625
ize ns
After 4109 416.5 356.5 | 4655 441.7 462.5 408.0 | 4995
Table 4. Time Points Used inthe Chronological Assessment of Drawings
Year 2010 2011 2012
Session Ist 2nd 3rd 4th Sth 6th
Time Before After Before | After | Before | After | Before | After | Before After Before After
(¢]
Table 5 € >
(o]
Table 6 P = o
. Ca
[¢]
Table 7 e LN
= Cd

Regarding the changes from before the first session to before the sixth session (Table 6), both children and caregivers
showed increases and significant differences in all three categories of number o f colors, items, and size.

Regarding the changes from after the first session to after the sixth session (Table 7), children showed significant
differences in all three categories, while caregivers showed significant differences in terms of the number of colors and
size.

In order to verify the effects of wood education while accounting for child development, we calculated the means,
medians, 25th and 75th percentile values, and p-values for number of colors, items, and size. These values were calculated
for a 2010 pre-wood education control group and the all-sessions group (Table 8). Significant differences were found
between the two groups in terms of the number of colors and items. No significant difference was observed for size.
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Subjects Category Time n Mean Median 25% 75% p
2010 Before 1st 3.0 3.0 2.0 3.0
No. of Colors ok
2012 After 6th 53 45 30 7.0
. 2010 Before 1st 15 1.0 1.0 20
Children No. of Items 42 ns
2012 After 6th 10.1 4.0 2.0 10.0
2010 Before 1st 264.6 2763 1751 360.8
SiZC fekk
2012 After 6th 4356 458.0 3920 4914
2010 Before 1st 35 30 2.0 5.0
No. of Colors %%
2012 After 6th 5.1 5.0 40 6.0
. 2010 Before 1t 2.6 1.0 1.0 20
Caregivers No. of Items 43 *
2012 After 6th 4.8 2.0 1.0 7.0
2010 Before 1st 308.0 3045 2268 370.8
Size ok
2012 After 6th 432.6 459.0 408.0 4995
Table 6. Assessment of Children and Caregivers’ Drawings (Before the First Session and Before the Sixth Session)
Subjects Category Time n Mean Median 25% 75% p
2010 Before 1st 30 30 20 30
No. of Colors ek
2012 Before 6th 50 50 30 6.0
2010 Before 1st 15 1.0 1.0 20
Children No. of Items 42 il
2012 Before 6th 7.1 20 1.0 9.0
. 2010 Before 1st 264.6 2763 175.1 360.8
Size el
2012 Before 6th 370.5 3575 303.0 4335
2010 Before 1st 35 30 20 50
No. of Colors % dk
2012 Before 6th 5.1 5.0 40 6.0
2010 Before 1st 26 1.0 1.0 20
Caregivers No. of Items 43 wH
2012 Before 6th 55 30 1.0 7.0
) 2010 Before 1t 308.0 3045 2268 3708
Size % k%
2012 Before 6th 4179 4348 360.8 4944
Table 7. Assessment of Children and Caregivers’ Drawings (After the First Session and After the Sixth Session)
Subjects Category Time n Mean Median 25% 75% P
2010 After 1st 45 4.0 2.0 6.0
No. of Colors *
2012 After 6th 53 45 3.0 7.0
. 2010 After 1st 15 1.0 1.0 20
Children No. of Items 41 i
2012 After 6th 10.1 40 20 10.0
. 2010 After 1st 367.9 389.8 294.6 460.1
Size ek
2012 After 6th 435.6 458.0 392.0 4914
2010 After 1st 42 40 30 5.0
No. of Colors ok
2012 After 6th 5.1 50 40 6.0
. 2010 After 1st 5.7 3.0 1.0 7.0
Caregivers No. of Items 43 ns
2012 After 6th 4.8 2.0 1.0 7.0
) 2010 After 1st 336.8 3405 2657 340.5
Size ek
2012 After 6th 4326 459.0 408.0 4995
Table 8. Comparison of Drawings between the Control and All-sessions Groups
Category Subjects n Mean Median 25% 75% p
No. of Col Control 10 3.8 3.0 30 4.0 .
0- 01 FOrS All-sessions 54 53 45 3.0 7.0
Control 10 2.1 1.0 1.0 1.0
No. of Items - ok
All-sessions 54 10.1 4.0 20 10.0
. Control 10 3652 382.8 2409 4913
Size - ns
All-sessions 54 435.6 458.6 393.0 4914
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4. Discussion

4.1. Chronological Effects of the Wood Education
Program

The results from the wood education program indicated
that the number of colors, items, and size of the drawings
were greater after each session than before it. The
chronological effects of wood education included marked
increases among both children and their caregivers in the
final session compared with the first session. Changes in the
drawings were thus seen to indicate the beneficial effects of
the wood education program.

Self-expression is the transmission of one’s own inner
feelings to others, and drawing is a stronger form of
self-expression than other types of artistic activities. By
expressing themselves, children reaffirm their own
experiences and amplify their feelings with regard to them).
When children and caregivers do drawings after
participating in the wood education program together, they
reconfirm the educative session that they have just
experienced. The increases in the number of colors, items,
and sizes of the drawings point to a variety of feelings
experienced by the children and caregivers, which may
include their enjoyment of the wood education session
among themselves or with friends as well as the seriousness
and tension felt when trying to use the woodworking tools.

There are many reports on the existing research that
emotional relation with parent and child helps children’s
development to the future[6-9]. For children yet to develop
sufficient verbal expression, drawing is a vital method for
expressing their emotions and feelings. The increases in
number of colors, items, and sizes of the drawings suggest
the beneficial effects of the wood education program.

4.2. Chronological Effects of the Wood Education
Program while Accounting for Child Development

When comparing the three categories between the control
group and the all-sessions group, a significant difference
was observed in terms of the number of colors and items
found in the drawings. These results suggest the effects of
the wood education program over time, even when
accounting for regular child development.

Some of the drawings done by the control group and the
all-sessions group are shown in Figures 1 and 2,
respectively, which allows us to visually appreciate the
effects of wood education. The drawings by the all-sessions
group clearly use more colors and contain more items, such
as nuts, fruit, flowers, and grass. These drawings appear to
express the enjoyment and satisfaction that children gained
from wood education as well as their inner richness and
sense of accomplishment.

A side-by-side comparison of the drawings made before
the first session and after the final session demonstrates a
transition in the children’s developmental stages). Whereas
the children’s initial scribbles represent their infantile state,
they later enter the schematic drawing stage and put more
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thought into drawing objects as they see them.

Figure 2. All-sessions group drawings

4.3. Possible Factors Influencing the Effects of the Wood
Education Program over Time

4.3.1. Program Development in Respect of Child
Development

In the first wood education program session in 2010,
younger children worked with their caregivers to make boat
building blocks. In the fourth session in year 2011, children
and their caregivers made festival bells, and in the fifth
session in 2012, they made wooden spoons. In the sixth and
final session in 2012, children and their caregivers made
two box chairs from Japanese cedar. As the children aged,
the program thus became more advanced, and the children
leammed how to use new woodworking tools, such as
hammers and saws, attempted more difficult tasks. The
appearance of the children as they used saws to make the
box chairs moved the people who were watching them at
work. As the program developed from the simple stage of
playing with a wooden block likened to a ship to making
box chairs from Japanese cypress, it was considered that
even five-year-old children had the ability to use large saws.
It was suggested that the chronological effects of the wood
education program promoted the children’s development.

4.3.2. Pursuing Wood Education in Nursery Schools

The continuous implementation of wood education in
nursery schools was thought to be of great significance. In
today’s society, numerous people have voiced their
concerns about weakening community ties, and many
young mothers in communities raise their children in
isolation. The continued pursuit of wood education with the
same class over a period of three years in a nursery school
stimulated not only parent-child relationships, but also the
relationships among the caregivers. This is suggested by the
increases in number of colors, items, and sizes of the
caregivers’ drawings after the wood education compared



150 Yukiko M ochizuki et al.:

Effects of Wood Education in a Nursery School

with a Focus on Changes in Children and Caregivers’ Drawings

with the drawings done before it.

In addition, many different types of people participated in
the wood education in the nursery school, including various
people from the community, wood education promoters,
students and teachers from the Gifu Prefectural Academy of
Forest Science and Culture, and nursery school teachers as
well as the children and their caregivers. It was suggested
that the children enjoyed using the wood and learned about
its significance. A future pursuit of wood education is
expected to take place in nursery schools, preschools, and
institutions, which support infant care.

4.4. Development Char acteristics: The Emergence of
Drawings that Resemble Trees

In previous studies, when preschool children drew
pictures of trees, they were aged approximately four years
and six months when their drawings actually began to
resemble trees; the children then showed increased and
constant developmental changes as they grew older 1[10].
According to the developmental stages of drawing, children
transition from the scribbling stage to the schematic
expression stage at around four to five years of age[5]. At
this stage, children’s drawings progress from simple
symbolic representations into figures that others can
recognize.

Ursula Ave-Lallemant stated that “When children express
things, their expressions of trees always begin as scribbles.”
She also indicates that it would be very rare for
three-year-old children to recognize the shape of a tree
without having practice in drawing trees[11]. A previous
study also reported that three-year-old children’s drawings
of trees almost never looked like trees[12]. In the present
study, 33.9% of three-year-old children’s (aged under four
years and seven months) drawings of trees after the second
session actually resembled trees. It is possible that living in
an area where there are many trees will also have had an
effect. However, once the wood education began, children
went walking in the nearby mountains where they learn the
names of trees, smell them, leamn about the shapes of leaves,
and observe the stumps of cut trees; these and the other
effects of wood education were indicated.

5. Conclusions

The beneficial effects of wood education were indicated
in drawings done by children and their caregivers, namely,
through increases in the number of colors and items used
and the overall size of the drawings. The continuous
application of wood education may be able to provide the
expertise to support child development and -childcare

practices. Wood education programs may also be able to
provide regular opportunities for parents and children to
interact and help to support child development.
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