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Summary. The purpose of this study was to determine if participation in the
National Wildlife Federation’s Schoolyard Habitat Program (SYHP) had an effect
on the standardized test scores of fourth grade primary school students in Houston,
Texas. To conduct the study, three pairs of Houston elementary schools were
matched by student demographics of ethnicity and economics. The treatment group
included a total of 306 fourth grade students whose teachers were using the SYHP.
The control group consisted of a total of 108 fourth grade students whose teachers
used a more traditional curriculum. To measure academic achievement, changes
in standardized test scores (Texas Assessment of Knowledge and Skills) were
compared between students’ third grade data and their fourth grade data. Results
showed that those students participating in the SYHP had significantly increased
math scores when compared with peers in schools that were taught using a

more traditional curriculum. However, overall, few differences were found in
comparisons of reading scores of those students taught with SYHP and those
taught using a more traditional curriculum.

ducation in primary and secon-

dary schools in the late 19th

and 20th century began to
shed some of the more traditional
teachings in favor of vocational course
work that reflected the job market’s
needs (Ravitch, 2000). Out of this
progressive education movement, a
form of education coined “inte-
grated” or “interdisciplinary” began
to develop. An integrated curriculum
was any one that used an interdiscipli-
nary approach to teaching and was
student-centered in that students
were invited to join with their teach-
ers in planning their learning experi-
ences (Ravitch, 2000).

One type of integrated or inter-
disciplinary curriculum was environ-
mental education, which was first
officially defined in the 1960s as any
educational activity that had a goal
of producing citizens who had a
knowledge of the environment and
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its problems, as well as an awareness
and a motivation to solve those prob-
lems (Stapp, 1969). This focus on
“activity,” the integrated nature of
knowledge, the student taking an ac-
tive role in learning, and self-motivation
in environmental education paralleled
much of the thought in the pro-
gressive education movement as well
as in the cognitive and constructivist
movements (Disenger, 1998; Fields
et al., 1993; Presseisen, 1986).

One difficulty that has faced
the American education system is
the ability to incorporate an inte-
grated curriculum into primary and
secondary schools while satistying
national and state educational stand-
ards. Courses with nontraditional
elements integrated into their curric-
ulum have to be challenging, integra-
tive, and exploratory (Pale et al.,
2001).

An example of an integrated cur-
riculum that has used the environ-
ment as the context for learning in
K-12 schools is the National Wild-
life Federation’s (NWF) Schoolyard
Habitat Program (SYHDP; National
Wildlife Federation, 2001). The SYHP
grew out of an already existing NWE
program called the Backyard Wildlife
Habitat program that was started
in 1973. This program fostered the
creation of backyard wildlife habitats
by private land owners (National

Wildlife Federation, 2001). Like the
Backyard Wildlife Habitat, the SYHP
had a certification process that the
designers were awarded upon com-
pletion of a habitat (National Wildlife
Federation, 2001). The requirement
to become a certified site was the
completion of a habitat that had the
four necessary elements of a habitat:
food, water, cover, and a place to
raise the young (National Wildlife
Federation, 2007). For the SYHP, an
additional requirement was that the
site be used as an educational teaching
resource. Interested schools then com-
pleted an application and enclosed a
small fee to the NWF to become
certified (National Wildlife Federation,
2007).

The ultimate purpose of the pro-
gram was to connect students, teach-
ers, schools, community, wildlife,
and the local environment (National
Wildlife Federation, 2001). Students
learned through hands-on activities
that were intended to enhance stu-
dent “comprehension and perform-
ance” (National Wildlife Federation,
2001). By creating working habitats,
students were also expected to gain
self-esteem and a sense of environ-
mental stewardship (National Wild-
life Federation, 2001). Teachers had
the opportunity to offer a potentially
powerful learning tool not only to
improve environmental and ecologi-
cal literacy amongst the students, but
also to provide an integrated context
for learning to improve students’
knowledge of basic principles that
they will need to know for core sub-
ject areas (National Wildlife Feder-
ation, 2001). Also, students with
learning difficulties in the classroom
may find certain concepts easier to
retain in an outdoor hands-on venue
(National Wildlife Federation, 2001).
The obvious benefits for schools were
to provide an on-site “field trip” and
easy access to a learning tool that
could potentially increase a school’s
academic  performance (National
Wildlife Federation, 2001).

The goal of the SYHP has been
to create a cross-curricular learning
environment while teaching about
wildlife habitat and conservation
(National Wildlife Federation, 2001).
The purpose of the current study was
to determine if the SYHP had an
effect on the standardized test scores
of'a sampling of fourth grade students
from Houston, Texas.
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Materials and methods

SampLE. The sample population
that was used for this study was drawn
from fourth grade students in the
Houston Independent School Dis-
trict (HISD) in Texas. Schools vol-
unteered for participation in the
study. Three control group class-
rooms were included in the study.
These classrooms had teachers that
did not integrate the SYHP into their
core curriculum. Control classrooms
included those from Allen Elemen-
tary School (Allen), Will Rogers Ele-
mentary School (Will Rogers), and
Horn Elementary School (Horn).
Treatment classrooms had teachers
that integrated the SYHP into their
core curriculum and only included
those schools that had working certi-
fied SYHP sites. Treatment class-
rooms included those from Elrod
Elementary School (Elrod), Rice Ele-
mentary School (Rice), and West
University Elementary School (W.
University). Control and treatment
groups coming from different schools
were closely matched based upon the
demographic variables of ethnicity and
economic status (Table 1).

All treatment classrooms were
certified by the NWF for completing
the installation of a schoolyard habitat
in their playground settings. All sites
had been present for at least 1 year on
the campus. The degree of participa-
tion by teachers in treatment class-
rooms was varied and dependent on
the teacher and teaching style. How-
ever, each treatment site was moni-
tored to control that the schoolyard

habitats were maintained throughout
the school year. Teachers reported
using the sites each semester, but
did not document frequency of use.
Additionally, treatment site teachers
assured researchers that they were
using the SYHP sites for teaching on
a regular basis.

INSTRUMENTS AND DATA
COLLECTION. Texas Assessment of
Knowledge and Skills (TAKS) math
and reading academic scores and de-
mographic data were collected on
sample fourth grade students. Data
included information from the begin-
ning of the Fall 2002 semester to the
end of the Spring 2004 semester, so
that the previous year’s standardized
test scores (third grade data) would
be available for use in data analysis.
All records were provided by the
HISD research division (HISD, un-
published data).

Tue NWF’s SYHP curri-
cuLuM. The curriculum and treat-
ment used in this study was the
SYHP. The SYHP was created by
the NWF in 1996 with the goal of
creating a cross-curricular learning
environment. Schools participating in
the program created and restored
wildlife habitats on school grounds
(National Wildlife Federation, 2001).

The SYHP curriculum was
divided into two activity levels: kin-
dergarten to grade 8, and grade 9
to grade 12. Applications were fur-
ther subdivided into segments of
grade levels to align with national
academic standards (National Wild-
life Federation, 2001). For this study,

curriculum usage by treatment group
teachers was at the discretion of
each individual teacher. Teachers
used the curriculum as they would
any other materials available for class-
room curriculum development and
integration.

For the purpose of helping
teachers and students in Texas, the
curriculum also aligned with the
Texas Essential Knowledge and Skills
(TEKS), the common guidelines for
curriculum content and teaching.
Content that students should know
at each grade level for various subjects
were specified by the TEKS (Texas
Education Agency, 2007).

NWEF provided the How-to Guide
Sfor K-12 School Communities (2001)
and used 2-day workshops for teachers
that explained the program, and also
provided lesson plans that showed
how teachers could integrate state
and national standards into the pro-
gram (National Wildlife Federation,
2001).

An example of how standards
would be integrated for Math Stand-
ard 9: Geometry and Spatial Sense,
kindergarten to grade 4, Curriculum
and Evaluation Standards for School
Mathematics (National Council of
Teachers of Mathematics, 2007), for
instance, would be, “Look for pat-
terns in nature such as tree shapes, leaf
shapes and color of leaves” (National
Wildlife Federation, 2001). Also,
Math Standards for Grade 4: Mathe-
matical Connections, kindergarten
to grade 4, addresses measuring areas
of schoolyards, researching migration

Table 1. Demographic profile of matched control and treatment samples and a whole sample in the study of the effects of the
NWEF’s SYHP on the Texas Assessment of Knowledge and Skills (TAKS) math and reading scores from third to fourth grade
in the study of the effect of the SYHP on the math and reading scores in fourth grade elementary school students.

Economically
Sample size Caucasian African-American Hispanic Asian disadvantaged Male
School (group)” (no. students) (%) (%) (%) (%) (%) (%)
Allen (control) 30 0 36.7 63.3 0 90 66.7
Elrod (SYHP) 66 1.5 40.9 56.1 1.5 98.5 53.0
Will Rogers
(control) 89 11.2 36 47.2 5.6 58.4 39.3
Rice (SYHP) 100 7 36 52 5 56 52.0
Horn (control) 67 67.2 10.4 7.5 14.9 11.9 53.7
W. Univ. (SYHP) 140 82.1 3.6 7.9 6.4 6.4 50.7
Whole sample 492 36.2 24 33.7 6.1 44.1 50.6
Control 186 29.6 26.9 355 8.1 46.8 48.9
Treatment 306 40.2 222 32.7 49 425 51.6

“Control classrooms included those from Allen Elementary School (Allen), Will Rogers Elementary School (Will Rogers), and Horn Elementary School (Horn) in Houston,
Texas. Treatment classrooms included those from Elrod Elementary School (Elrod), Rice Elementary School (Rice), and West University Elementary School (W. Univ.) in
Houston, Texas. Treatment classrooms had teachers that integrated the SYHP into their core curriculum, whereas control classrooms had subjects taught using the traditional

curriculum.
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routes of butterflies and birds, or cal-
culating percentages of species within
plotted areas (National Wildlife
Federation, 2001).

Darta anavysis. TAKS test scores
for the fourth grade students were
obtained and considered the posttest
portion for the study’s control and
treatment groups. TAKS test scores
assess the student achievement on the
TEKS, which are the state’s curricu-
lum goals (Texas Education Agency,
2007). Primary and secondary stu-
dents in Texas are required to take
and pass the TAKS examinations dur-
ing the spring of each year to advance
to the next grade. The third grade
test scores of the same students were
considered the pretest portion for the
study’s control and treatment groups.

For the purposes of this study,
only the raw math and reading TAKS
scores were considered. To measure
academic achievement, changes in
math and reading standardized test
scores were compared between con-
trol and treatment groups’ third and
fourth grade data. Data were entered
and analyzed using SPSS (v10.1 for
Windows; SPSS, Chicago). A major-
ity of the data did not meet one or
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more of the four assumptions needed
to use parametric tests, including
normality, homogeneity of variance,
interval scale, and independence
(Field, 2000). For this reason, nonpa-
rametric tests were used. Spearman’s
rho correlations were conducted to
determine relationships  between
variables.

Results and discussion

TAKS MATH SCORES. A Spear-
man’s rho correlation test was used to
examine relationships between partic-
ipation in the SYHP and TAKS math
scores of students. There was a pos-
itive relationship between the control
and treatment group membership
and improved TAKS math scores
for only one pair of schools (Horn
and W. University schools). How-
ever, overall control and treatment
sample comparisons showed a posi-
tive association with the use of the
SYHP on TAKS math standardized
test scores (Table 2). The treatment
group mean score change was 2.68
compared with a control group mean
score change of 1.51.

These results support the find-
ings of the State Education and

Environment Roundtable (SEER,
2000) study in which the understand-
ing of mathematical concepts
improved among 73% of the students’
samples when an environmental inte-
grated curriculum was used. The
results also supported the findings of
the Klemmer et al. (2005) study on
the effects of using a school gardening
program as an integrated curriculum
on elementary students’ math and
science academic achievement.

TAKS READING SCORES. Spear-
man’s rho correlations were used to
determine if there was any relation-
ship between schools that used the
SYHP and TAKS reading scores of
students. Again, with the exception
of Horn (control) and W. University
(treatment), where students in the
latter showed a significantly better
performance from third to fourth
grade, no statistically significant cor-
relations were found (Table 2).

The SYHP is designed to be
aligned with the TEKS for at least
seven subject areas, math and reading
included. However, the basic princi-
ples behind the creation and upkeep
of the SYHP are mathematical in
nature and therefore are easier to

Table 2. Spearman’s rho bivariate correlation between matched control and treatment schools and change in TAKS math and
reading scores from third to fourth grade in the study of the effect of the SYHP on the math and reading scores in fourth

grade elementary school students.

Sample size Grade 3 math Grade 4 math Grade 3 and 4 Correlation

School (group)” (no. students) (mean score) (mean score) (mean score change) coefficient
Allen (control) 30 28.67 29.07 0.40 0.062
Elrod (SYHP) 65 27.06 28.92 1.87
Will Rogers (control) 88 30.94 34.30 3.40 0.068
Rice (SYHP) 93 31.32 35.12 3.80
Horn (control) 66 34.70 3442 —-0.39 0.297***
W. Univ. (SYHP) 133 35.49 37.77 2.27
Whole sample 462 32.14 34.44 2.23
Control 184 31.92 33.46 1.51 0.121**
Treatment 291 32.27 35.03 2.68

Sample size Grade 3 reading Grade 4 reading Grade 3 and 4 Correlation
School (group) (no. students) (mean score) (mean score) (mean score change) coefficient
Allen (control) 30 26.70 28.30 1.60 -0.020
Elrod (SYHP) 62 25.32 27.10 1.55
Will Rogers (control) 83 28.88 32.01 3.01 0.060
Rice (SYHD) 92 29.59 33.22 3.58
Horn (control) 61 30.41 33.30 1.87 0.147*
W. Univ. (SYHP) 130 33.19 36.39 3.14
Whole sample 458 29.83 32.78 2.73
Control 184 29.04 31.82 2.38 0.067
Treatment 291 30.31 33.36 2.94

“Control classrooms included those from Allen Elementary School (Allen), Will Rogers Elementary School (Will Rogers), and Horn Elementary School (Horn) in Houston,
Texas. Treatment classrooms included those from Elrod Elementary School (Elrod), Rice Elementary School (Rice), and West University Elementary School (W. Univ.) in
Houston, Texas. Treatment classrooms had teachers that integrated the SYHP into their core curriculum, whereas control classrooms had subjects taught using the traditional

curriculum.

7 " Statistically significant at P< 0.05, <0.01, or <0.001, respectively.
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integrate into the curriculum when
compared with reading. For instance,
the measuring of plots and the num-
bering of species within each plot to
estimate the number in the larger
area, which was a specified activity in
the Schoolyard Habitats: A How-to
Guide for K-12 School Communities
(National Wildlife Federation, 2007),
presented obvious mathematical
merit. Furthermore, the creation of
the wildlife habitats was mathematical
in nature as a general knowledge of
geometry and measuring of spaces
was required. Although there were
reading activities included within the
SYHP as well, they were more diffi-
cult to incorporate into the fieldwork
of the program. Conducting reading
activities outdoors within the habitat
areas or having students present re-
ports on the habitat sites are exam-
ples of the integration of reading into
the curriculum (National Wildlife
Federation, 2007).

DEMOGRAPHIC COMPARISONS.
Spearman’s rho correlations were con-
ducted to determine if there was a
difference in standardized test scores
of those students that participated in
the SYHP based upon the demo-
graphic variables of gender, ethnicity,
and economic status. Of these three
variables, only ethnicity drew any stat-
istically significant correlations in terms
of benefits to math and reading stand-
ardized test scores. The treatment
school, Rice, with predominantly His-
panic and African-American students,
had the highest TAKS math score
improvements of all student samples.
In the final analysis, non-Caucasians
displayed a positive association with
changes in TAKS math raw scores from
third to fourth grade (r = 0.121, P =
0.009). This effect may be attributable
to the improvement in scores of His-
panic versus other students (respective
mean change 3.47 and 1.61,r=0.176,
P=10.001).

African-Americans showed a
statistically significant negative rela-
tionship with the TAKS raw reading
score value after participation in the
SYHP curriculum (r = -0.220, P =
0.001). Their mean change from
third to fourth grades was only 1.28
compared with non—African-American
students whose scores changed by an
average of 2.53. These findings differ
from Haycock and Jerald’s (2002)
resecarch on achievement scores,
which  revealed that  African-
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Americans in Texas had higher scores
in reading when compared with Cau-
casian students from seven other
states. However, Caucasian students
had higher scores overall in all subject
areas measured by the achievement
exams (Haycock and Jerald, 2002). In
contrast, Hispanic students’ scores
improved more than any other eth-
nic group (respectively, 4.05 mean
change from third to fourth grade
vs. 2.04 for non-Hispanic students).

There was a general improve-
ment in TAKS reading scores among
all of the schools. A large number of
Hispanics within the sample schools
of Allen (control), Elrod (treatment),
Will Rogers (control), and Rice (treat-
ment) may have accounted for the
improvement in TAKS reading scores.
The Hispanic immigrant community
has been documented as having the
highest limited English proficiency
(Ravitch, 1995; Romanowski, 2002),
therefore, it is valuable to note that
this group of students improved the
most in this study.

Conclusions

The NWE’s SYHP is an integra-
ted curriculum intended to familiar-
ize students with ecological principles
using an activity-based approach to
learning (National Wildlife Federa-
tion, 2007). The curriculum is also
aligned with various national and state
academic standards, which makes
the curriculum adaptable to school
core curricula (National Wildlife
Federation, 2007). There has been a
controversy in American schools
over students’ abilities to keep up
with the academic standards being
presented to them and their ability
to perform well on exams, the primary
form of standardized measurement
(Meier, 2002; Whitaker, 2004).
There has also been a concern that
using an interdisciplinary and integrated
approach to curricula like that of the
SYHP would detract from students’
abilities to take these tests. The results
from this study showed that the
SYHP was associated with a positive
change in the math grades of the
student samples in the HISD. This
finding supported other studies con-
cerned with students’ academic achieve-
ment when an interdisciplinary or
integrated curriculum, particularly
one with an environmental slant,
was imposed (Klemmer et al., 2005;
Lieberman and Hoody, 1998; Pigg

et al.,, 2006; Stapp, 1969; Vaughn
et al., 2003; Volk and McBeth,
1997).

There is also a concern in the
United States that certain minority
groups, specifically Hispanics and
African-Americans, may be challenged
more so because of other variables that
tend to make up their demographic
profile such as low economic status,
limited English proficiency, and high
mobility rates (Haycock and Jerald,
2002; Meier, 2002; Ravitch, 1995;
Whitaker, 2004). Historically, the
achievement gap between minority
groups and Caucasians has been fairly
wide, with Caucasian scores on stand-
ardized tests being consistently higher
(Ravitch, 1995). According to some
studies, the continuing gap may be
because of not only demographic var-
iables, but also because of the possi-
bility that the standardized tests are
racially biased toward Caucasians
(Meier, 2002; Whitaker, 2004).

This study showed that although
the Caucasian sample of students out-
performed others on the standardized
tests, the most significant improve-
ment of overall test scores was from
improved scores for Hispanic stu-
dents. However, although there was
a statistically significant improvement
in math scores between control and
treatment schools, the improvement
attributable to the SYHP was only
evident in the predominantly Cauca-
sian sample school pair, indicating
that students in predominantly mi-
nority schools do not gain the same
level of benefit from this program.
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