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SUMMARY. The objectives of this study were to examine an interdisciplinary and
experiential approach to environmental education by use of a youth gardening
program for third through fifth grade students. In addition, this study evaluated
the gardening program’s effectiveness on promoting positive environmental
attitudes and a high environmental locus of control with children. A questionnaire
was developed from three existing instruments and was used to collect information
concerning environmental attitudes, locus of control as it related to environmental
actions, and demographic information of respondents. No statistically significant
differences were found on either variable in comparisons of experimental and
control group responses. However, students from both groups exhibited positive
environmental attitudes. Demographic comparisons indicated that children with
previous gardening experience scored significantly higher on the environmental
attitude and environmental locus of control statements when compared with
children without gardening experience. Girls scored significantly higher than boys
on environmental attitude and environmental locus of control scores. Caucasians
scored significantly higher when compared with African-Americans and Hispanics
on environmental attitude scores, and Caucasians scored significantly higher when
compared with African-Americans on environmental locus of control scores.

S
ince the inception of Earth Day
on 20 Apr. 1970, environmental
awareness has been recognized

as an issue to be taken seriously and
one that will not disappear. Even
before that, in 1962, Rachel Carson’s
Silent Spring stirred some people
to take notice of the damage being
done to the environment (Carson,
1962; Krause, 1993). In the early
1970s, air, water, and land pollution
became more than just unsightly;
people became more concerned with
human health threats and threats
to other necessary resources (Howell
and Warmbrod, 1974; Krause,
1993).

Advances in technology were
one of the first methods used in com-
bating some environmental crises

(Newhouse, 1991). People quickly
realized, however, that to prevent
further damage to the natural ecosys-
tem, it would be necessary to produce
environmental stewards capable of
making knowledgeable and conscien-
tious decisions regarding the environ-
ment (Culen et al., 1986; Gigliotti,
1992; Hungerford and Volk, 1990).
Environmental knowledge, environ-
mental attitudes, environmental locus
of control, and a sense of responsibil-
ity were elements deemed critical
to producing responsible environ-
mental citizens (Hines et al., 1987;
Newhouse, 1991; Ramsey, 1993).
Environmental knowledge and atti-
tudes would lead to a person being
knowledgeable about environmental
facts and issues and having a respect
for nature. A high environmental
locus of control would lead to a
person believing in his/her ability to
make a difference and acting respon-
sibly regarding those environmental
issues, as well as that person becom-
ing more inclined to be environmen-
tally proactive (Hines et al., 1987;
Newhouse, 1991; Ramsey, 1993).

An internal locus of control is an
individual’s belief that he/she caused
the outcome of a certain event,
whereas an external locus of control
is the belief that others caused the
outcome of an event.

With the realization that human
influences have a greater impact on
the environment than do technolog-
ical advances came the emergence of
environmental programs in govern-
ment sectors, nonprofit organiza-
tions, and public schools to improve
the environmental actions of citizens
(Howell and Warmbrod, 1974;
Knapp, 1972; Ravitch, 2000). Thus,
‘‘environmental education’’ became
part of the classroom curriculum for
many schools.

Unfortunately, some educators
felt that there were impediments to
implementing environmental educa-
tion into a classroom curriculum such
as a lack of resources, funding, and time
(Disenger, 1998; Ham and Sewing,
1987; Ramsey, 1997). Another stum-
bling block was the teachers’ lack
of information and ideas on how
to integrate environmental education
into the classroom curriculum.
Teachers seemed to associate envi-
ronmental education only within the
context of the science curriculum
(Ham and Sewing, 1987), although
environmental education can be cov-
ered in a diverse range of subjects
(Lieberman and Hoody, 1998). In
fact, some studies suggested that en-
vironmental education was most effec-
tive when integrated into all classroom
subjects and not simply focused in
just one subject area or at one grade
level (Ham et al., 1987; Lieberman
and Hoody, 1998; Ramsey et al.,
1992; Skelly and Zajicek, 1998; Wilson
and Smith, 1996).

Additionally, environmental edu-
cation has been easily incorporated into
hands-on experiences. Many notable
educational philosophers, including
Dewey, believed that experience was
the starting point of all learning
(Dewey, 1938; Ornstein and Hunkins,
1998; Ravitch, 2000), and promoted
this type of experiential education.
Environmental education provided
children with the opportunity to prac-
tice responsible environmental actions,
which helped them to develop new
environmental behaviors (Dressner
and Gill, 1994; Hudson, 2001).

In addition to the barriers envi-
ronmental educators have been faced
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with, the children they are trying to
reach live in an industrialized environ-
ment that often offers little chance
for direct contact with natural ecosys-
tems (Hudson, 2001). Children in
this society often have to depend on
secondary sources such as television
shows and educators to learn about
ecology and their natural surround-
ings (Cohen and Horm-Wingerd,
1993; Knapp, 1972). Many children
lack a personal intimacy with the en-
vironment that would enable them
to have a true understanding of com-
mon environmental problems (Hart,
1977; Hudson, 2001).

The interaction of children with
nature in a garden may be one solu-
tion. The use of a garden in the
classroom setting provides the right
experience for children needing to
learn about their natural environment
(Pale et al., 2001; Waliczek and
Zajicek, 1999). Not only can a garden
and gardening act activities enable
students to learn about the environ-
ment, but also children can actually
experience ecological processes first-
hand. In addition, a gardening-based
curriculum can cover a wide range of
classroom subjects while giving the
students a glance at nature on a more
personal level (Eames-Sheavly, 1994;
Klemmer et al., 2005; Pigg et al.,
2006; Skelly and Zajicek, 1998).

The purpose of this study was
to examine an interdisciplinary and ex-
periential approach to environmen-
tal education by use of a youth
gardening program for third through
fifth grade students and to evaluate
the gardening program’s effectiveness
on promoting positive environmental
attitudes and a high environmental
locus of control with children.

Materials and methods
EDUCATIONAL CURRICULUM. The

youth gardening program that was
used for the study was the Junior
Master Gardener Handbook Level 1
developed for grades 3 through 5
(Texas Cooperative Extension Serv-
ice, 1999). The program curriculum
was comprised of eight chapters relat-
ing to horticulture and environmen-
tal education, including plant growth
and development, soils and water,
ecology and environmental horticul-
ture, insects and disease, landscape
horticulture, fruits and nuts, vegeta-
bles and herbs, and life skills and

career exploration. Each chapter con-
tained objectives and numerous activ-
ities with detailed instructions. The
activities were developed to occur in a
variety of settings, including the class-
room or outside in the garden.

For the purpose of this study, all
experimental groups were required to
use activities from the youth garden-
ing curriculum. However, the num-
ber of activities and the subject matter
of the activities in which each exper-
imental class participated were left to
the discretion of the individual teach-
ers. Therefore, the treatment varied
from class to class within the exper-
imental group. Control groups from
this study continued with their regu-
lar classroom activities and did not
participate in any youth gardening
program activities within the school
setting during the school year.

SAMPLE. This study was con-
ducted with the cooperation of ele-
mentary schools from the Temple
Independent School District (TISD)
in Temple, Texas. At the time of
the study, the TISD was composed
of 46% Caucasians, 28% African-
Americans, 24% Hispanics, and 2%
Asian-Americans. Fifty percent of
the students in the school district
were considered to be of a low socio-
economic status, based on the U.S.
Department of Agriculture guidelines
for free or reduced price lunches.
Third through fifth graders from
seven of the nine elementary schools
in TISD participated in this study.
Teachers volunteered their classes
into the experimental or control
group. A total of 654 third through
fifth grade students were included
in the study: 461 students partici-
pated in the experimental group and
193 participated in the control group.
Teachers were asked to administer
the environmental attitude and envi-
ronmental locus of control question-
naires at the end of the school year.

INSTRUMENTATION. Segments
from three different testing instruments
were adapted and used to determine
the environmental attitudes and en-
vironmental locus of control of the
participants. The questionnaire was
created using existing instruments,
drawing questions from the Children’s
Environmental Response Inventory
(CERI; Bunting and Cousins,
1983), an environmental attitude
inventory (Cammack et al., 2002a)
and the Revised Perceived Environ-

mental Control Measure (RPECM;
Smith-Sebasto, 1992). A demo-
graphic questionnaire for students
was included as a cover sheet.

CERI in its original format con-
sisted of nine categories used to assess
children’s environmental personal-
ities, including pastoralism, urbanism,
environmental adaptation, stimulus
seeking,environmental trust,antiquar-
ianism, need privacy, mechanical ori-
entation, and communality (Bunting
and Cousins, 1983). The entire test
consisted of 185 statements. Because
of the length of the test and irrelevancy
of some of the categories for the
purpose of this study, only 15 state-
ments from two categories, pastoral-
ism and environmental adaptation,
were used. Bunting and Cousins
(1983) described pastoralism as how
one enjoys the natural environment
intellectually and aesthetically. Envi-
ronmental adaptation was described
as the belief that human rights to
technology are justified in the domi-
nation of nature.

Questions from an environmen-
tal attitude inventory (Cammack
et al., 2002a) were also used in the
development of the research ques-
tionnaire. The original test from
which questions were drawn included
10 statements. Six of the 10 state-
ments were used for this study because
they presented clear, straightforward
statements about attitudes toward
nature and animals, and environmen-
tal actions.

To measure environmental locus
of control, statements from the
RPECM (Smith-Sebasto, 1992) were
adapted. These statements reflected
the respondent’s belief that he/she
caused the outcome of a certain event
or that other people caused the out-
come of that event (Smith-Sebasto,
1992). The original format consisted
of 45 environmental locus of control
statements. The statements were
divided into five different environ-
mental action categories: ecomanage-
ment, legal action, consumer action,
persuasion, and political action. For
this study, statements from the eco-
management and persuasion sections
of the original instrument were used
because they were most suited for
elementary-aged children.

All of the statements used were
analyzed and modified if necessary to
suit third grade comprehension and
reading levels. Third grade teachers
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and environmental education profes-
sionals reviewed the questions to en-
sure ease of comprehension and
validity of the instrument. The final
survey consisted of 28 statements.
Twenty of these statements con-
cerned environmental attitudes, and
eight statements corresponded to envi-
ronmental locus of control. All ques-
tions were asked using the same
Likert-type scale (Likert, 1967). For
each statement, there were five possi-
ble answers: ‘‘agree very much,’’
‘‘agree,’’ ‘‘don’t know/don’t care,’’
‘‘disagree,’’ and ‘‘disagree very much.’’
Statements were presented in positive
and negative connotations to ensure
consistent and reliable responses
among participants. A Cronbach’s
alpha test indicated the reliability
of the final environmental attitude
and environmental locus of control
questionnaire to be 0.85, which is
sufficiently reliable for research pur-
poses (Gall et al., 1996).

When scoring the instrument, it
was necessary to re-code answers so
that the least favorable response re-
ceived zero points and the most favor-
able response received four points.
With 20 questions asked, the highest
score possible for the environmental
attitude section was 80 points. A
score of 44 points or higher was
determined to indicate positive envi-
ronmental attitudes because this was
well above the median and neutral
score of 40. With eight questions
asked, the highest score possible for
the environmental locus of control
section was 32 points. A score of 18
or more indicated a higher environ-
mental locus of control because it was
well above the median and neutral
score of 16.

Demographic information was
collected from the participants on
the cover sheet of the questionnaire.
Questions asked respondents to pro-
vide information pertaining to eth-
nicity, gender, age, place of residence,
and previous gardening knowledge or
experience.

DATA ANALYSIS. The data col-
lected from the post-tests of the
experimental and control groups
were compared using analysis of
variance (ANOVA), multivariate
ANOVA, and t tests to expose any
differences between scores. The anal-
ysis was conducted using SPSS
(release 10.0 for Windows; SPSS,
Chicago).

Results and discussion
ENVIRONMENTAL ATTITUDE

SCORES. After performing a paired t
test, it was determined that there were
no statistically significant differences
in environmental attitude scores be-
tween the experimental group and
the control group (Table 1). Scores
on this section of the questionnaire
ranged from 31 to 80 with a possible
range of 0 to 80. Overall, scores from
both groups were well above the
predetermined positive environmen-
tal attitude score of 44. The lack of
differences in control and experimen-
tal groups supports previous studies
by Skelly and Zajicek (1998), Leeming
et al. (1997), and Jaus (1982). Envi-
ronmental education has gained sig-
nificant momentum in the past years,
entering schools and homes in greater
strides (Hudson, 2001; Palmberg and
Kuru, 2000; Shin, 2000; Waliczek
and Zajicek, 1999), perhaps explain-
ing the positive environmental atti-
tude scores of experimental and
control groups.

LOCUS OF CONTROL SCORES. No
statistically significant differences were
found in comparisons of environ-
mental locus of control scores of the
experimental and control groups
(Table 1). The mean score for the
experimental group was 21.69 and
the mean score for the control group
was 21.09 out of a possible 32 points.
Locus of control of an individual
has been found to be susceptible to
alteration, especially when appropri-
ate teaching techniques are practiced
(Rowe, 1973). However, this pro-
gram did not appear to influence
the environmental locus of control
of students.

DEMOGRAPHIC COMPARISONS.
ANOVA tests were used to compare
control and experimental participants
based on the variables of gender,
ethnicity, and previous gardening
experience. ANOVA tests found stat-
istically significant differences be-
tween environmental attitude scores
and environmental locus of control
scores based on comparisons of gen-
der, ethnicity, and previous gardening
experience (Tables 2–4). No differ-
ences were found in comparisons of
‘‘place of residence.’’

GENDER. A one-way ANOVA
test was used to determine if gender
had an influence in participant scores.
Results showed that girls scored stat-
istically significantly higher when
compared with boys on the environ-
mental attitude (4.57 points higher)
and environmental locus of control
(2.04 points higher) sections of the
questionnaire (Table 2).

Similar results have been found
in a number of environmental atti-
tude studies (Bunting and Cousins,
1985; Harvey, 1989; Waliczek and
Zajicek, 1999). Harvey (1989) found
that boys and girls appeared to appre-
ciate vegetation’s role as a play object
and adventure element. However,
girls appreciated the role of vegeta-
tion more for food and ornament. In
many gardening programs, the role of
vegetation for food has been heavily
emphasized (Harvey, 1989; Line-
berger and Zajicek, 2000), whereas
the use of plants for fiber, urban
forests, community landscapes, and
play has been less promoted. This as-
pect of the treatment might account
for the gender differences in environ-
mental attitude scores in the study.

Table 1. Paired-samples t test comparing environmental attitude scores and
environmental locus of control scores between experimental and control groups
participating in the study of the effect of a youth gardening program on
environmental attitudes and environmental locus of control of elementary
school children.

Group
Sample size

(no.)
Mean
score SD df t P

Environmental attitudez

Control 193 57.25 9.87 652 –0.139 0.890
Experimental 461 57.37 10.72

Locus of controly

Control 193 21.09 4.74 652 –1.420 0.156
Experimental 461 21.69 5.07

zStudents received a raw score on the test instrument ranging from 0 to 80 based on their answers. Environmental
attitude scores of 44 points or more indicated positive environmental attitudes.
yStudents received a raw score on the test instrument ranging from 0 to 32 based on their answers. Locus of control
scores of 18 points or more indicated a more internal environmental locus of control.
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Results from the study indicated
that girls appeared to be more inter-
nally oriented in their environmental
locus of control when compared with
boys. This finding could be a result of
the nature of the locus of control
statements tested. All statements used
concerned environmental actions to
which girls have been shown to be
more sensitive (Harvey, 1989; Waliczek
and Zajicek, 1999).

ETHNICITY. Using a one-way
ANOVA test, statistically significant
differences were found between eth-
nic groups on environmental attitude
and environmental locus of control
scores (Table 3). Post hoc compari-
sons (Tukey’s least significant differ-
ence) found statistically significant
differences between environmental
attitude scores of African-Americans
and Caucasians, and between envi-
ronmental attitude scores of His-
panics and Caucasians (Table 3).
Caucasian students scored 6.57
points higher when compared with
African-American students, and 3.49
points higher than Hispanic students.
Post hoc comparisons also showed
that Caucasians scored statistically
significantly higher (2.75 points
higher) on environmental locus of
control scores when compared with
African-Americans.

Past research has shown that mi-
norities, especially African-Americans
and Hispanics, typically have not
scored as high as Caucasians on in-
struments measuring concern for
theenvironment (Kellert,1985;Shep-
pard, 1995; Waliczek and Zajicek,
1999), and that differences are some-
times tied to other variables that are
interdependent with ethnicity such
as socioeconomic status, education
level, priority of needs, and level of
acculturation (Caro and Ewert, 1995;
Sheppard, 1995; Waliczek and Zajicek,
1999). Past research has also indicated
that Caucasians have been known to
perceive a more internal locus of con-
trol when compared with African-
Americans (Lefcourt, 1976).

P R E V I O U S G A R D E N I N G

EXPERIENCE. One survey question
asked students if they had previous
gardening experience. ANOVA test
comparisons showed statistically sig-
nificant differences between scores
of those that had gardened and those
that had not (Table 4). Students that
had previous gardening experience
scored 5.9 points higher on the

Table 2. An ANOVA comparison of environmental attitude scores and
environmental locus of control scores of male and female participants in the
study of the effect of a youth gardening program on environmental attitudes
and environmental locus of control of elementary school children.

Gender Sample size (no.) Mean score SD df t P

Environmental attitudez

Girl 347 59.48 9.83 1 32.634 0.000*
Boy 307 54.91 10.65
Total 654 57.34

Locus of controly

Girl 347 22.47 4.81 1 28.428 0.000*
Boy 307 20.43 4.97
Total 654

zStudents received a raw score on the test instrument ranging from 0 to 80 based on their answers. Environmental
attitude scores of 44 points or more indicated positive environmental attitudes.
yStudents received a raw score on the test instrument ranging from 0 to 32 based on their answers. Locus of control
scores of 18 points or more indicated a more internal environmental locus of control.
*Statistically significant at P £ 0.05.

Table 3. An ANOVA comparison of students of different ethnicities and their
environmental attitude scores and environmental locus of control scores in the
study of the effect of a youth gardening program on environmental attitudes
and environmental locus of control of elementary school children.

Ethnicity
Sample

size (no.) Mean score SD df t P

Environmental attitudez

African-American 169 53.69 10.00 4 11.103 0.000*
Asian-American 17 58.06 14.29
Caucasian 257 60.26 9.80
Hispanic 119 56.77 10.49
Other 82 56.40 9.97
Total 644 57.34 10.45

Locus of controly

African-American 169 19.87 5.11 4 8.373 0.000*
Asian-American 17 22.47 4.98
Caucasian 257 22.62 4.43
Hispanic 119 21.20 5.16
Other 82 21.59 5.28
Total 644 21.50 4.99

zStudents received a raw score on the test instrument ranging from 0 to 80 based on their answers. Environmental
attitude scores of 44 points or more indicated positive environmental attitudes.
yStudents received a raw score on the test instrument ranging from 0 to 32 based on their answers. Locus of control
scores of 18 points or more indicated a more internal environmental locus of control.
*Statistically significant at P £ 0.05.

Table 4. An ANOVA comparison of environmental attitude scores and
environmental locus of control scores of participants who had gardened versus
those who had not gardened in the study of the effect of a youth gardening
program on environmental attitudes and environmental locus of control of
elementary school children.

Garden experience
Sample

size (no.)
Mean
score SD df t P

Environmental attitudez

Yes 556 58.25 10.02 1 27.160 0.000*
No 96 52.35 11.42
Total 652 57.38 10.44

Locus of controly

Yes 556 21.48 4.88 1 14.581 0.000*
No 96 19.77 5.09
Total 652 21.54 4.96

zStudents received a raw score on the test instrument ranging from 0 to 80 based on their answers. Environmental
attitude scores of 44 points or more indicated positive environmental attitudes.
yStudents received a raw score on the test instrument ranging from 0 to 32 based on their answers. Locus of control
scores of 18 points or more indicated a more internal environmental locus of control.
*Statistically significant at P £ 0.05.
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environmental attitude statements
and 2.07 points higher on environ-
mental locus of control statements
when compared with students with-
out gardening experience.

These figures indicated that chil-
dren that had any type of experience
with gardening had more positive
attitudes toward the environment
and exhibited a more internal envi-
ronmental locus of control when
compared with students that had
not gardened. A similar study by
Skelly and Zajicek (1998) found that
participation in outdoor activities
was highly correlated to environmen-
tal attitudes. Researchers repeatedly
have found that experiences with the
environment at an early age contributed
to children’s relationships with and
concern for the environment (Cohen
and Horm-Wingerd, 1993; Harvey,
1989; Skelly and Zajicek, 1998).

Environmental locus of control
scores were also statistically signifi-
cantly higher for children who re-
ported previous gardening experience.
This finding implied that the experi-
ence of gardening increased a child’s
perceived internal locus of control.
Gardening has been an activity that
uses delayed gratification and prob-
lem solving through questioning,
which were both effective practices
that affect locus of control (Rowe,
1973). Gardening also required skill-
related work, which encouraged peo-
ple to use personal experience in
decision-making. This, in effect,
encouraged people to focus on their
own internal abilities (James and
Rotter, 1958).

Additionally, results from this
question indicated that 82.4% of
students in the control group and
86.1% of students in the experimen-
tal group had had some type of
experience gardening (Table 5). This
figure might have influenced the
previous analysis between the exper-
imental and control groups, as both
groups seem to be gardening in sim-
ilar numbers.

Conclusions
Results from this study indicated

that more than 80% of children in the
study were involved in gardening to
some extent, either within the class-
room or through informal experien-
ces at home, and that these past
experiences appeared to have an effect
on children’s environmental attitudes

and environmental locus of control.
These results showed that exposure
to hands-on gardening in any type
of situation seemed to influence chil-
dren in a positive way when consider-
ing the environmental variables of
interest.

However, results from the study
did not conclude that the youth gar-
dening curriculum was influencing
environmental attitudes or environ-
mental locus of control of youngsters
involved in the school gardening
program. These results indicate that
hands-on gardening activities are
important to the development of
environmentally concerned citizens,
but that children involved may not
need to be involved in formal school
gardening curriculum activities to
benefit in the area of environmental
concern.

Past research has found that chil-
dren benefit in many other ways from

participating in formal gardening
programs. These include improved sci-
ence achievement (Klemmer et al.,
2005), better nutrition (Lineberger
and Zajicek, 2000), improved self-
esteem andself-development (Cammack
et al., 2002b), as well as patience
and pride in their labors (Alexander
et al., 1995).

Results from the study also
found that there were gender and
ethnicity differences among children,
with girls and Caucasians appearing
to benefit in terms of environmental
attitudes and environmental locus of
control from the gardening curricu-
lum. Although other research has
found similar differences in the past,
perhaps these results indicate that
future research should focus on the
development of gardening curricula
that target the needs and interests of
boys or minorities. Past research has
found that boys are interested in the

Table 5. Demographic breakdown of the control and experimental groups
participating in the study of the effect of a youth gardening program on
environmental attitudes and environmental locus of control of elementary
school children.

Demographic
Control

(no.)
Control

(%)
Experimental

(no.)
Experimental

(%)

Gender
Girl 97 50.3 250 54.2
Boy 96 49.7 211 45.8

Age (years)
8 14 7.3 18 3.9
9 74 38.3 95 20.6
10 52 26.9 177 38.4
11 47 24.4 152 33.0
12 4 2.1 11 2.4

Grade
3 79 40.9 87 18.9
4 55 28.5 203 44.0
5 59 30.6 171 37.1

Ethnicity
African-American

69 35.8 100 21.7
Asian-American

3 1.6 14 3.0
Caucasian

71 36.8 186 40.3
Hispanic

33 17.1 86 18.7
Other

16 8.3 66 14.3
Residence

City 162 83.9 410 88.9
Country 27 14.0 48 10.4

Gardening experience
Yes 159 82.4 397 86.1
No 33 17.1 63 13.7
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garden and vegetation for play and
adventure (Harvey, 1989). More re-
search needs to explore these topics
for boys and minority children.
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