YHRI

Horticultural Research Institute

This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural
Research Institute (HRI — www.hriresearch.org), which was established in 1962 as the research and
development affiliate of the American Nursery & Landscape Association (ANLA — http://www.anla.org).

HRI’s Mission:

To direct, fund, promote and communicate horticultural research, which increases the quality and value of
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and
protects and enhances the environment.

The use of any trade name in this article does not imply an endorsement of the equipment, product or
process hamed, nor any criticism of any similar products that are not mentioned.

Copyright, All Rights Reserved

$S900E 98] BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



School Gardening: Improving Environmental Attitudes of
Children Through Hands-On Learning
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Abstract

Project GREEN (Garden Resources for Environmental Education Now), a school garden program, was integrated into the curriculum
of seven elementary and junior high schools in Kansas aiag TEheobjective of the study was to evaluate whether students participating

in garden activities were gaining more positive attitudes about environmental issues. Students’ environmental attitugieifi ceerdysi
more positive after participating in the school garden program with post-test mean scores 0.26 points higher than timegme-test
scores. Demographic comparisons indicated that female and Caucasian students, as well as students from rural areasitiaa more po
environmental attitudes after participating in the garden program compared to other students within each respective group.

Index words: environmental education, horticulture, children’s gardening.

Significance to the Nursery Industry Introduction

Results from research studies have indicated that children’s  As human pressures on the environment increase, schools
outdoor experiences are important in the long-term develop- have been given a greater degree of responsibility to educate
ment of children because they impact career choices andchildren on caring for the environment. Although the preser-
conservation efforts (11, 29). Findings from the Project vation of the environment has been a popular topic for de-
GREEN school gardening research study indicated that gar-cades, resources and training materials for teachers have not
dening activities, accompanied by educational lessons, posi-kept pace (26). This has led to teachers feeling inadequate in
tively influenced children’s environmental attitudes. Educa- their presentation of environmental educational materials to
tional programs, such as Project GREEN, that introduce hor- students (1). Therefore, it is important to provide resources
ticulture and environmental issues to children are important to educators to make the incorporation of environmental edu-
to the horticultural industry. The youth participating in these cation a positive experience for both teachers and students.
programs will be the customers and employees of the future. One method of integrating environmental education into
The horticulture industry can help the success of these youththe classroom is through an activity-based curriculum includ-
programs through support in terms of plant materials, labor ing hands-on experiences. It has been reported that students
and expertise, in turn encouraging children to investigate tend to learn better when they are actively involved and hands-
horticulture as a professional career in addition to becoming on activities help to improve their acquisition of new knowl-
responsible environmental stewards. edge, skills, and attitudes (20). Activities help students ap-

ply the information they receive rather than just memorize it
(31). Horticulture, because it is an activity-based, hands-on
discipline, may aid in the incorporation of environmental

'Received for publication June 24, 1999; in revised form October 4, 1999, €ducation into existing curricula.

2Assistant Professor, Deparent of Agiculture, lllinois State University, ) Past research also ind_iqqtes that children W.h.O partiqipate
Normal, IL 61790-5020 in numerous outdoor activities have more positive environ-
*Professor. mental attitudes compared to children with fewer outdoor
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Table 1.

Summary of schools, their location, number of students and grade level participating in the school garden program.

Participating school City and state N Grade levels Public vs. private
All Saint’s Elementary School Kansas City, KS 102 3-8 Private
Bozeman Elementary School Lubbock, TX 139 3-6 Public
College Station Junior High School College Station, TX 248 7 Public
Havencroft Elementary School Olathe, KS 14 2 Public
Lamar Elementary School Corpus Christi, TX 27 4 Public
Rock Prairie Elementary School College Station, TX 31 4 Public
St. John’s/Holy Family Elementary School Kansas City, KS 37 3-8 Private

experiences (27). Gardening is definitely an outdoor activ- season length at each school, the amount of time teachers
ity, and may play a role in improving the environmental atti- gardened weekly and the number of gardening activities ac-
tudes of children. tually completed.

The major goal of the Project GREEN research program
was to determine if the outdoor activity of gardening can  Instrumentation Questions included in the environmen-
influence the environmental attitudes of children. The main tal attitude inventory were taken from existing instruments
objectives of this study were to: 1) develop a garden activity developed to test environmental attitudes for children and
guide and 2) evaluate whether students were developing posi-adolescents (2, 4, 9). The inventory included 13 statements
tive environmental attitudes by participating in the school that students rated on a 3-point Likert scale (18) (Table 2).
garden program. Most statements included within the inventory pertained to
the environment in general, or to a topic related to plants.
However, four statements on the inventory related to envi-
ronmental issues that are commonly publicized, such as
threats to endangered species.

The three possible responses to each statement were A =

Materials and Methods

Activity guide.The Project GREEN Activity Guide: Book
1, Math and Sciend@4) was developed for elementary and
junior high school teachers. It is divided into six units each |, ; e . X o
consisting of an introduction and individual learning experi- A\dree,’ B = ‘Neither Agree nor Disagree,” and C = ‘Dis-
ences with several objectives and a variety of activities. There 89rée.’ Sixty-five students in grades three through eight were

are 33 different exercises within the six units. The guide in- NVOIved in a pilot test to help measure the reliability and
cludes activities that can be integrated into existing class- Validity of the instrument. Any questions that were consid-

room curriculum and is available through the Instructional €€d Problematic by a number of children were reworded,

Material Service, TesA&M University, College Station, and/or adjusted for reading levels. The reliability of the in-
TX. strument was 0.67. . o _

Topics in the Project GREEN activity guide include iden- | N€ Pre-test questionnaire included a section for student
tifying insect and plant parts, using fertilizer, attracting birds b|ograph|cgl I|nf0rmat|on mcludl_ng questions on gender,
and butterflies to the garden and graphing plant growth and 9rade, ethnicity and place of residence.
rainfall. Each of the 33 activities in the guide includes the
discipline focus areas, the objectives of the activity, a short
introduction, the time required, materials needed and steps
to complete the activity. Most activities require one hour or

Data collection Copies of pre-tests were distributed to
the schools by hand or through postal delivery at the begin-
ning of the spring semester in January 1996. Post-tests were
lolistributed in the same way at the end of the spring semester

existing curricula and do not build upon each other. in May 1996. The questionnaires were returned to the re-

Population The study was conducted during the 1995/
1996 school term. The research was in collaboration with Table 2.
public and private schools in Texas and Kansas. Seven schools
were included in the study. Descriptions of each school are
provided in Table 1. A total of 598 students volunteered to
be pre-tested at the start of the spring semester in Januaryt.
and post-tested at the end of the gardening season in May. g

Environmental attitude statements included on the school
garden program environmental attitude inventory.

Statement

Poisonous snakes and insects should be killed.

Special places should be put aside for animals that are endangered.
Itis all right to litter if you don’t get caught.

The animals that we eat are the most important ones to protect.
People should try to recycle as much as they can.

People should protect animals and plants.

All plants and animals are important.

Plants that grow in parts of the world where there are few people are
not important.

Big companies do not have a right to pollute rivers and streams.
People should be able to use their land any way they want.

Big animals that eat smaller animals are mean.

We should use weed Killer to kill the weeds on the roadsides of
highways.

Itis a good idea to make room for houses by cutting down trees.

Implementation of the garden prograihe participating ‘5‘;
schools each received garden materials and 4' x 8' raisecs.
garden beds as part of the incentive for participating in the 7-
research project. Schools also received bedding and vegetablg'
transplants and seeds to plant within the garden area, as well,
as copies of the Project GREEN activity guide. 10.

Results from a teacher questionnaire distributed at the con-11.
clusion of the study indicated that all schools used the Project 12:
GREEN activity guide and implemented an outside garden
program. However, there were differences in the gardening
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Table 3.  Comparison of the pre-test and post-test environmental atti- children’s environmental attitudes were already at a positive

“Jrgerzrc;’fes of children participating in the school garden level before participating in the school garden program (Table
program. 3), children’s environmental attitude scores were more posi-
Number Mean tive at the <_:onc|usion of the gard_ening program.
Group of cases score t Sig The finding that students’ environmental attitudes were

already at a positive level was encouraging. Past studies have
reported that environmental education has not been readily
available to school systems for the past 20 years (33, 35).
*Statistically significant at the 0.10 level using a paired t-test. Ho_wever, a numbe_r of studies have investigated the relation-
zScores ranged from 13 to 39. An attitude score of 26 indicated a neutral Shl_p between environmental knOWIedge and environmental
environmental attitude. A score higher than 26 indicated a positive environ- attitudes and have found that increased knowledge fosters
mental attitude. A score lower than 26 indicated a negative environmental environmental concern in students from elementary school
attitude. age to college age (5, 15, 23, 24). Research has shown that
projects that provide children with direct experiences with

) . nature are important in helping children understand the be-
searcher by hand or through the mail. Before analysis, pre-|iqfg they derive from other sources (3).

and post-tests were coded with numbers to ensure respon- |ngjyidual statement responses from the environmental
dents’ anonymity and for pairing of responses. attitude survey were analyzed to compare pre- and post-test
. ) . group answers (Table 4). Of the 13 attitude statements, four

Data analysisAll data were analyzed using the Statistical |\ are significantly different in comparisons of the pre- and

Package for the Social Sciences for Windows™ Release 7.0t test mean scores (Table 4). Statements with mean scores
(28). Student scores were tabulated by allocating points for ot jncreased to become significantly more positive involved
various answers. One point was allocated to answers refleCt-jgg o5 that are often emphasized to children, including en-
ing a negative environmental attitude. Two points were given qancered species (p = 0.023) (statement 2). littering (p =
to those answers that were neutral, and three points wereg nqg) (statement 3) and pollution (p = 0.001) (statement 9)
allocated to positive environmental attitude answers. 6).

Scores ranged from 13 to 39. An attitude score of 26 indi- * giaement 12 concerned herbicide use on roadsides. The
cated a neutral environmental attitude. A score higher than ,aan decreased from the pre-test to the post-test (Table 4).
26 indicated a positive environmental attitude whereas, a gydents agreed with the statement ‘weed killer should be
score lower than 26 indicated a negative environmental atti- ,ca to kill weeds on the roadsides of highways.’ The gar-

tude. den beds at each school were used to [ i -
. . grow primarily veg
Scores were entered into the SPSS (28) spreadsheet. MisSa(aples and flowers. Students primarily learned traditional

ing answers were coded as missing values. The differencesgardening techniques that involved removing unwanted

between pre- and post-test scores were tested using paired t3ants (without the use of chemicals), and learned that these
test analyses. In additional comparisons of demographic in- 4 plants hinder the ‘good’ plants’ growth.
formation, multivariate ANOVA tests were used with pre-  chemical usage was not discussed with students in many
tests acting as covariates. cases and apparently, students were not able to distinguish
. . between killing weeds in the garden without chemicals and
Results and Discussion killing weeds on the highways with chemicals. However, it
Significant differences were found in students’ environ- is important for children to understand the implications of
mental attitudes after participating in Project GREEN (p = proper chemical usage and application. These research re-
0.087) (Table 3). Students’ scores averaged 0.26 points highersults indicate that children in the sample group were not be-
on the post-test indicating more positive environmental atti- ing taught the possible impact of chemicals on the environ-
tudes. While the scores from this analysis indicated that ment.

Pre-test 575 31.45 -1.712 0.087*
Post-test 575 31.71

Table 4. Comparison of pre-test and post-test individual environmental attitude statement means of children participating in treehool garden

program.

Statement Pre-test mean Post-test mean 2-tailed sig

1. Poisonous snakes and insects should be killed. 2.15 2.17 0.689

2. Special places should be put aside for animals that are endangered. 2.63 2.72 0.023**
3. ltis all right to litter if you don’t get caught. 2.69 2.76 0.009**=*

4. The animals that we eat are the most important ones to protect. 2.00 1.97 0.449

5.  People should try to recycle as much as they can. 2.86 2.83 0.175

6. People should protect animals and plants. 2.80 2.82 0.457

7.  All plants and animals are important. 2.73 2.70 0.339

8. Plants that grow in parts of the world where there are few people are not important. 2.57 2.53 0.381
9. Big companies do not have a right to pollute rivers and streams. 2.61 2.74 0.002%***
10. People should be able to use their land any way they want. 1.85 1.92 0.100
11. Big animals that eat smaller animals are mean. 2.38 2.41 0.472

12. We should use weed killer to kill the weeds on the roadsides of highways. 2.03 1.96 0.074*
13. Itis a good idea to make room for houses by cutting down trees. 2.49 2.53 0.232

TRk ek xx % Stattistically significant at the 0.001, 0.01, 0.05 and 0.10 levels, respectively, using a paired t-test.
“Means derived from Likert type scale: 1 = Agree, 2 = Neither Agree nor Disagree, 3 = Disagree.
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Table 5. The influence of student demographics on environmental attitude scores of children in the school garden program.

Group N Mean scoreé Standard deviation df F Significance
Gender
Female 328 31.98 3.80 1 5.251 0.022**
Male 247 31.36 4.13
Ethnicity
Caucasian 290 33.19 3.48 3 4.455 0.004****
African-American 113 29.48 3.67
Hispanic 151 30.55 3.84
Native American 13 31.92 4.70
Age
8to 9 years 116 30.46 3.79 3 1.294 0.276
10 to 11 years 139 31.19 3.73
12 to 13 years 295 32.60 3.93
14 to 15 years 23 29.87 3.61
Place of Residence
Farm 66 32.45 3.57 1 2.946 0.087
City 507 31.63 3.99

Tk ik xx % Statistically significant at the 0.001, 0.01, 0.05 and 0.10 levels, respectively, using a multivariate anafiysiriance.

zScores ranged from 13 to 39. An attitude score of 26 indicated a neutral environmental attitude. A score higher thare@@ ipdgtie environmental
attitude. A score lower than 26 indicated a negative environmental attitude.

Demographic comparisonBast studies have indicated that Ethnicity comparisonsStudents from all ethnic groups had
demographic variables such as ethnicity, gender and age havepositive environmental attitudes, but significant differences
been known to influence environmental attitudes (14, 17, 22, were found between these groups (Table 5). Post-hoc tests
25). Findings in the school garden program indicated that (LSD) determined where differences occurred. Caucasian
there were statistically significant differences between the students scored higher on the environmental attitude survey
comparisons of gender (p = 0.022) (Table 5), ethnicity (p = than did Hispanic students and African-American students,
0.004) (Table 5), and place of residence (p = 0.087) (Table 3.71 and 2.64 points, respectively.

5), but no differences among age groups (p = 0.276) (Table Project GREEN research findings are similar to those of
5). past studies that reported that ethnicity influenced environ-

Multivariate analysis of variance (MANOVA) tests were mental attitudes (17). Kellert (17) found that Caucasian chil-
run to compare the post-test scores of each of the demographidren reported a greater amount of affection for animals and
variables of interest. Pre-test scores were used as covariatethe outdoors, than did children from other ethnicities. Many
in this analyses to ensure that any differences in initial scoresresearchers have tried to explain the ethnicity differences in
were taken into account. environmental dispositions, especially the differences that

occur between African-Americans and Caucasians. Research-

Gender comparisondVhile all students were well above ers have mentioned overall lifestyle differences in groups
the median neutral score of 26, female students participatingincluding socioeconomic status, differing priorities, educa-
in Project GREEN had more positive environmental attitude tion, political status and employment opportunities as pos-
scores than male students (Table 5). Females’ post-test scoresible reasons for the gap between the two groups on environ-
were 0.62 points higher than males’ scores and there was,mental attitudes (12, 21, 30, 32).
additionally, less variation in scores (p = 0.022) (Table 5). It is important for the horticulture industry to recognize

Past studies found that gender does influence attitudes to-the fact that all ethnicities do not have similar environmental
ward ecological topics. Boys and girls have been known to attitudes due to many different factors. Since the horticul-
view nature and vegetation differently (14, 22). Women pos- ture industry employs people from many ethnic backgrounds,
sess a stronger concern for environmental issues (17), andhis finding may help in understanding differences between
this stronger concern has led to more positive environmental these groups.
dispositions (7, 14).

Traditionally, the horticultural industry has been a male-  Place of residencdResults indicated that the main portion
dominated field. While results from the Project GREEN study of the sample group of students were from the city (88.5%),
indicated that females had more positive environmental atti- and a smaller portion (11.5%) resided on farms (Table 5).
tudes at the conclusion of the study than did males, positive Students who lived in more rural areas scored 0.82 points
overall results indicated the program was still effective for higher on the environmental attitude survey compared to ur-
males. Since studies show that males generally have moreban dwelling students (Table 5). These results are similar to
negative environmental dispositions (7, 14), it may be im- past research findings that have indicated that students who
portant for educational programs such as Project GREEN, tolive in more rural areas have a greater appreciation for na-
target this population in order to encourage the developmentture and the outdoors and subsequently a better environmen-
of positive environmental attitudes during childhood. tal disposition (7, 13).
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Children are increasingly more likely to grow up in ur- 10. Cohen S. and D. Horm-Wingerd. 1993. Children and the environment:
banized communities as more families move from rural to €cological awareness among pre-school children. Environ. and Behavior.
urban and suburban areas. In urban developments, childrerf>(1):103-120.
have fewer opportunies to nteract with nature (29), which % SOSlaes, © 107 e fose o0 Sreolomariong
can impact environmental attitudes _(7,_ 13). In the_z future, IN- Stroudsberg, PA. ’ ’
creasing numbers of employees within the horticulture in-
dustry may come from urban backgrounds, and with this
background may come varying perceptions and attitudes on
environmental issues.

12. Cotgrove, S. 1982. Catastrophe or Cornucopia: The Environment,
litics and the Future. Wiley, Chichester, NH.

13. Hart, R. 1979. Children’s Experience of Place. Irvington, NY.
14. Harvey, M.R. 1989. Children’s experiences with vegetation.

Age groupsin contrast to other studies (6, 7, 10, 15, 32), Chidren's Environ. Quart. 8(1):36-43.
age was found to be of no influence on environmental atti- 15. Jaus, H.H. 1982. The effect of environmental education instruction
tude scores of students participating in the school garden on children’s attitude toward the environment. Sci. Educ. 66:689-692.
program (Table 5)_ Buttel (8) found similar results, reporting _16. Jays, H.H. 1984. The dev_elopment an(_i retention of environmental
only a modest relationship between age and environmental attitudes in elementary school children. J. Environ. Educ. 15(3):33-36.
dispositions and stating that other variables may be a better 17 Kel!ert, S.R. 1985. A_ttitudes toward animals: age-related development
predictor of environmental concerns. among children. J. of Environ. Educ. 16(3):29-38.
In conclusion. students involved in the outdoor activity of 18. Likert, R. 1967. The method of constructing an attitude scale, p. 90—
- . : - 95. In: M. Fishbein (ed.) Readings in Attitude Theory and Measurement.
school gardening had more positive environmental attitudes j i Wiley & Sons, NY.
after gardening regardless of the time spent, or number of 0. M R E 1968, Develoning Attitude Towdrearning. Pit
activities completed, in the garden. In addition, demographic Leam'inga?r?g' Beimont Ca. | Coping ATHde fowaigarning. Fman
variables influenced results with female and Caucasian stu- 20 M'C N . FG’ DE C 4 .M. Miller. 1989, Experiential
: : . McCormick, F.G., D.E. Cox, and G.M. Miller. . Experiential
Sgg;ﬁ&:se\év\?ilrloismsél;?;n;?t:trﬁ(%éu;?tle?rg:f{ig'psgtli?)ﬂni?] rtr;]%reneeds of students in agricultural programs. Agric. Educ. Mag. 62(4):10-11.
garden program compared to students from other groups. This
information provides insight as to which populations might
be targeted for more environmental education within the in- _ o e _
dustry, and the populations that might be recruited for future __ 23. Ramsey, .l. 1993. The eficts of issue investigation and action
positions Since the children of today will be future industry training on eighth-grade students’ environmental behavior. J. Environ. Educ.
N o . 24(3):31-36.
professionals, it is important to continue efforts to educate @)

. [y 24. Ramsey, C.E. and R.E. Rickson. 1976. Environmental knowledge

them to make good environmental decisions. and attitudes. J. Environ. Educ. 8(1)-10-18.
25. Sheppard, J.A.C. 1995. The Black-White environmental concern gap:
an examination of environmental paradigms. J. Environ. Educ. 26(2):24—

1. Adams, C.E., B.A. Biddle and J.K. Thomas. 1988. Present status of 35.
environmental science in Texas public schools. J. Environ. Educ. 19(3):19—-  26. Simmons, D.A. 1989. More infusion confusion: A look at
24. environmental education curriculum materials. J. Environ. Educ. 20(4):15—

2. Armstrong, J.B. 1989. An evaluation management model for 18.
environmental education programs. PhD Dissertation, Virginia Polytechnic 27. Skelly, S. and J.M. Zajicek. 1998. The effect of an interdisciplinary

21. Milbrath, L. 1984. Environmentalists: Vanguard for a New Society.
State Univ. of New York Press, Albany, NY.

22. Moore, R.C. 1986. Plant parts as play props. Playworld J. 1:3-6.
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