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ABSTRACT

Project WILD (Wildlife in Learning Design) is a supplementary and interdisci-
plinary wildlife education program. To determine this program’s effectiveness
in Wisconsin, the Wisconsin Department of Natural Resources (DNR) conduct-
ed a statewide research project during 1989-90 in 24 fourth grade classes. Half of
the classes were in rural communities; half in urban communities. Half the par-
ticipating teachers had attended a Project WILD workshop and used some of the
activities. The other half had not been exposed to Project WILD.

Both quantitative and qualitative data were collected. Students and teachers
were surveyed in September 1989, at the beginning of the school year, and
again in May 1990, at the end. The students’ parents were surveyed once. In
16 of the classes, we interviewed students and teachers and conducted class-
room observations.

Students exposed to Project WILD knew more about wildlife-related concepts
than unexposed students. Since classes with WILD-trained teachers knew
more about selected wildlife concepts before exposure to Project WILD activ-
ities (in September), factors other than just the activities themselves— per-
haps teacher training and interest— may have affected student learning about
wildlife and the environment. WILD-trained teachers used an average of
seven activities during the year. Teachers reported that more training, class-
room materials, and planning time would help them teach more environ-
mental education and use more Project WILD activities.

Both WILD and non-WILD classes experienced some learning about wildlife
during the year. Students, teachers, and parents all recognized school activities
as an important source of learning about wildlife. There was no significant dif-
ference between WILD and non-WILD students in behaviors; action-oriented
projects consisted largely of recycling or tree planting. Current events may have
influenced what environmental topics teachers covered. High prior knowledge
of wildlife concepts indicates that students are appropriate participants in
wildlife and environmental education programs before the fourth grade.
Project WILD was of greater benefit to urban-dwelling students than non-
urban, which suggests that formal environmental education programs should
be promoted more in urban areas. Project WILD has been effective in
Wisconsin, yet increased emphasis in the areas mentioned could enhance envi-
ronmental education efforts in the state.

The Wisconsin Department of Natural Resources provides equal opportunity in its employ-
ment, programs, services, and functions under an Affirmative Action Plan. If you have any ques-
tions, please write to Equal Opportunity Office, Department of Interior, Washington, D.C. 20240.

This publication is available in alternative format (large print, Braille, audio tape. etc.) upon
request. Please call (608) 266-0531 for more information.
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At the time of the research, there were
three curriculum activity guides for
Project WILD. Educators received these
guides through teacher workshops.

INTRODUCTION

Project Wild Program

Project WILD (Wildlife In Learning Design) is an interdisciplinary and sup-
plementary environmental and conservation education program for educa-
tors to use with kindergarten through high school age youth. The program
focuses on developing awareness, knowledge, skills, and commitment
regarding wildlife and the environment with the goal of promoting responsi-
ble behavior and constructive action. Activity guides for elementary and sec-
ondary level students form the program’s core. Educators receive the activity
guides through Project WILD workshop participation. The activities represent
a variety of learning styles. Activities are designed to be incorporated or
“infused” into all major subjects in the curriculum. Educators select individ-
ual activities to supplement a curriculum, rather than incorporating them as a
whole package. The activities are used by both formal and non-formal educa-
tors (e.g., in nature centers, summer camps, and youth groups), but formal
classrooms are the primary target audience.

Project WILD was developed by educators and natural resource experts
through the Western Regional Environmental Education Council (WREEC)
and the Western Association of Fish and Wildlife Agencies (WAFWA). The
program has been adopted for use in all 50 states and five other nations. The
Department of Natural Resources (DNR), with the Department of Public
Instruction as co-sponsor, adopted the program in Wisconsin in 1985.

In Wisconsin, the state coordinator provides a two-and-a-half day training
program for workshop facilitators. The facilitators then conduct six-hour
workshops for teachers. As of 1992, approximately 15,000 educators had
attended Project WILD workshops in Wisconsin, representing approximately
20% of the state’s teachers. The workshops explain the philosophy of the pro-
gram, introduce the activity guides, provide opportunity to practice some
activities, and show how activities can be infused in existing curricula. The
teachers, in turn, use the activities in science, social studies, language arts,
math, art, music, or physical education classes. The DNR has supported Project
WILD in Wisconsin, usually providing workshops and guidebooks free to edu-
cators, since 1984. With such an investment, department staff wanted to know
what impact the program was having in the state.

S. GILCHRIST



Literature Review

From previous studies, we knew that Project WILD activ-
ities were being used (Charles 1986; Cantrell 1986, 1987;
Smith-Walters 1988; Zosel 1988), though more at the ele-
mentary than secondary level (Cantrell 1987, Zosel 1988).
Cantrell (1987) found that the people involved in Project
WILD were a major factor in the program’s success.
Teacher background in environmental education and
interest in wildlife positively affected use of Project WILD
(Fleming 1983, Zosel 1988). Teachers found the work-
shops valuable and interesting (Fleming 1983, Cantrell
1986, Zosel 1988). Fleming (1983) showed that workshop
participation made a difference in teacher attitudes and
confidence about Project WILD. Teachers valued the
activities and their testimony supported the belief that
students enjoyed them (Fleming 1983, Cantrell 1987). But
these studies didn’t show what effect the workshops or
the activities had on the students. Use of a program does-
n’'t always correspond with the intent of the users
(Berman and McLaughlin 1975, Romberg and Price 1982)
or guarantee that educational goals will be met.

In the initial field test of the Project WILD materials
(Fleming 1983), students made significant gains in learn-
ing and developed attitudes toward wildlife in keeping
with the program’s goals. Then, in a Florida study, two
schools that implemented Project WILD were found to
have made significantly greater gains than the control
school (Fleming 1985). Specific activities were identified
for each grade level in the Florida study, but the project is
not generally implemented in this way. In a national sur-
vey, 91% of responding teachers said their students had
increased awareness, knowledge, skills, and/or attitudes
related to wildlife definition and needs (Charles 1986).
Race (1990) found no significant differences in wildlife
knowledge or attitudes between Colorado students who
had been exposed to Project WILD and those who had not.
However, Race relied on a questionnaire administered
only once; hence her study does not show changes in
knowledge or attitudes over time or through Project WILD
exposure. Nor did she control for prior exposure to Project
WILD through non-formal or other sources. Tudor (1992)
reported that teachers in Washington perceived increases
in student actions, however no clear cause-and-effect rela-
tionship between Project WILD and student behaviors
was established. An evaluation of the effects of the pro-
gram, as it is actually implemented, was clearly needed.

Urban-rural differences were particularly considered
in reviewing relevant research findings. Fleming (1983)
found that classes in rural, suburban, and urban sur-
roundings all showed gains, with urban classes achiev-
ing greater (though not significantly) gains. An
Oklahoma survey found rural, suburban, and urban
educators used Project WILD similarly (Smith-Walters
1988). But in Colorado, Race (1990) found that urban
students outscored rural students, and urban teachers

used more Project WILD activities. Kellert and
Westervelt (1983) found significant differences in
knowledge and attitudes towards wildlife between
urban and rural children in a Connecticut study. In early
elementary years, rural children surpassed their non-
rural peers in interest and knowledge related to ani-
mals. But by high school, the trend had changed to
higher knowledge among suburban students.
Recognizing that Project WILD is not the only influ-

.ence on student learning about wildlife, alternate influ-

ences were also reviewed. Research has found that the
media, in the form of television and magazines, is very
influential in conveying information about wildlife and
the natural environment (Eyers 1975; Langenau and
Mellon-Coyle 1977; Richmond and Morgan 1977;
Pomerantz 1977, 1985; inter alia), although Fortner
(1990) reminds us that electronic media and technology
cannot replace direct experience. Race (1990) found that
some wildlife-related activities significantly coincided
with wildlife knowledge and attitudes: reading natural
history books, watching nature programs on television,
and participating in outdoor recreation activities such as
hiking and hunting. The effects of Project WILD cannot
be accurately assessed without considering the potential
influence of these other factors.

The Focus of this Report

This report focuses on the DNR research study to exam-
ine the effects of Project WILD on Wisconsin students.
The study was designed to address three key questions:

1. Do students exposed to Project WILD
know more about selected wildlife
concepts than students who were not
exposed to Project WILD?

2. Do students exposed to Project WILD
know more about selected wildlife concepts
following exposure to Project WILD?

3. In what ways do students learn about
wildlife and the environment?

The third question was intended to examine other
influences on student learning about wildlife. Only by
considering what other factors might have influenced
student learning could we hope to determine the effects
of one factor, Project WILD.

Information gained from the study was expected to
help determine whether the program was meeting the
needs of Wisconsin educators and achieving its educa-
tional objectives. Study results could lead to improve-
ments to increase program use and effectiveness in
developing awareness, knowledge, skills, and commit-
ment concerning wildlife and the environment.



RESEARCH METHODS
Study Design

Selection of Qualitative and
Quantitative Methods

In designing the study, we acknowledged a plethora of
potentially confounding factors. We knew it would be
difficult to discern the effects of just a few educational
activities used during the research year on children who
had been exposed to environment, wildlife, and
wildlife-related concepts and attitudes through direct_
experience, media, school, and family for nine years. No
uncontaminated control classes could be guaranteed.
Students might have been previously exposed to Project
WILD through school experiences, specialty teachers, or
non-formal education such as summer camp or scouts.
Teachers who had not attended a workshop might have
obtained Project WILD activities from teachers who had
(Charles 1986, Cantrell 1986, Smith-Walters 1988). A
teacher’s style of processing an activity might influence
student learning. The amount of time spent on wildlife
education could be an important but difficult-to-mea-
sure factor affecting student learning. Each teacher
could choose different activities from the WILD guides
and different concepts might be taught in each class.
The learning styles and academic abilities of the stu-
dents might differ. We recognized the potential impact
of socioeconomic differences on student learning about
wildlife. While we acknowledged the many potentially
confounding factors, we decided to study the effects of
Project WILD as it is used in Wisconsin.

An advisory committee composed of representatives
of DNR Bureaus of Information and Education (cur-
rently Communication and Education), Endangered
Resources, Wildlife Management, and Research (cur-
rently Integrated Science Services), plus an elementary
school teacher, selected a research design for collecting
data in the real world rather than a laboratory setting.
Wanting to understand student responses beyond simply
counting quantitative responses and to explore ways stu-
dents learn about wildlife, we decided to follow Patton’s
advice (1975) and include some qualitative methods.
From that vantage point, we attempted to address the
confounding factors inherent in human subject research,
educational evaluation, and Project WILD itself.

The research design included eight schools (two
classes each) in the “primary research,” in which data
were collected through student, teacher, and parent sur-
veys and through student and teacher interviews and
classroom observations. In these 16 classes both quanti-
tative and qualitative data were collected. Another eight
schools (one class each) participated in the “secondary
research,” in which only parent, teacher, and student
surveys were administered. No qualitative data were
collected from these eight classes.

Selection of Grade Level

The advisory committee selected the fourth grade level
for the study for several reasons. Previous research indi-
cated that elementary teachers used Project WILD activ-
ities more than secondary teachers (Fleming 1983,
Cantrell 1987, Zosel 1988). Even in middle schools,
teachers usually specialize in one subject and students
have several teachers each day. Such a setting would
complicate observations on the effects of Project WILD.
In elementary schools, classrooms are more likely to be
self-contained and controlled by an individual teacher.
We foresaw difficulties in creating a survey that would
be meaningful at or below the third grade level due to
lower reading levels. We selected the fourth grade
rather than the fifth for two reasons:

1. The study of Wisconsin history is usually
incorporated into the fourth grade, and cov-
erage of related natural resource topics might
lend itself well to the use of Project WILD.

2. Fourth graders would, for the most part,
remain in the same school through fifth
grade should research follow-up be required.

Research Design by Region

To give the research statewide definition, we divided the
state into four geographic regions: two regions with urban
school communities and two with rural. The northeast
portion of the state was defined as urban industrial; the
southeast as urban inner-city. The rural regions included
the forested northwest and the agricultural southwest.
Recruitment centered on six classes that could be matched
within each region. Each matched pair included a teacher
trained to use Project WILD and a teacher who had not
attended Project WILD training (Figure 1). At least in the
primary research, truly rural schools enrolling farm chil-
dren were likely to be too small to fit the research design
for paired or matched classes. Therefore, we focused on
the surrounding school community for our definition. The
children attending school might live in town, but the town
was surrounded by agricultural land. We premised the
regional divisions on the notion that students living in a
town surrounded by forests might experience a slightly
different exposure to wildlife and the environment than
those living near paper mills and industry, those living
near farm fields and cow pastures, or those surrounded
by concrete sidewalks and buildings.

Research Design Timetable

Because we wanted pre- and post-exposure tests, the
school calendar dictated the schedule. We field tested
survey instruments in the spring of 1989. We surveyed
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Students attending schools in different types of surroundings
(e.g. urban or rural) might be exposed to wildlife in different
ways. For this reason, schools located in both urban (top photo)
and rural (bottom photo) settings were included in the study.

students and teachers in September 1989, as close to the
beginning of the school year as possible, then again in
May 1990, near the end of the year. Parent surveys were
conducted in the fall. In the eight primary research
schools, we interviewed students and teachers on the
same days that we surveyed them. Four observation
visits with student interviews were conducted between
the fall and spring survey dates in each of the primary
research schools (Figure 2). An additional two visits
were made for a total of 66 visits.

Recruitment of Schools

Completely random selection of schools was not possible
because of the research design requirement for paired
WILD and non-WILD classes. (We define a “WILD” class
as one in which the teacher has participated in a Project
WILD workshop and uses some of the activities. “Non-
WILD” refers to classes with teachers who have not
attended a Project WILD workshop and do not use activi-
ties from the WILD guides.) I began recruitment by asking

Figure 1. Research design.

PRIMARY RESEARCH SCHOOLS

Urban Regions

2 Industrial 2 Inner-City
Communities Communities

Rural Regions

2 Agricultural 2 Forested
Communities Communities

SECONDARY RESEARCH SCHOOLS

Urban Regions

2Industrial 2 Inner-City
Communities Communities

Rural Regions

2 Agricultural 2 Forested
Communities Communities

Figure 2. Research design timetable.

Spring 1989 Fall 1989 Spring 1990
Primary Field Test Research Research
Research (4 classes) (16 classes) (16 classes)
Teachers Survey Survey Observations
Observations Survey
Interviews Interviews Interviews
‘Students  Survey Suvey Observations
Observations Survey
Interviews Interviews Interviews
Parents Survey Letter and survey
10 Parents Remailing of survey
Fall 1989 Spring 1990
Secondary Research Research
Research (8 classes) (8 classes)
Teachers Survey Survey
‘Students . Survey Survey
.F;a-rér;t-s ................... s .u}v.e;/ o }érﬁéil ........



active Project WILD facilitators in each region for names of
fourth grade teachers who had attended WILD work-
shops. Once I reached a fourth grade teacher, I asked for
the name of another to make up the balance of the pair.
After discussing the research commitment with each
teacher, I contacted the principal for permission to conduct
the research in the school (Appendix A).

In exchange for permission to conduct research in the
school, teachers were provided with feedback on what
their students were learning about wildlife and the envi-
ronment plus a small monetary sum for purchasing
classroom materials after the research was completed.
Generally teachers said they would participate in the
research because they wanted to contribute to environ-
mental education or they wanted to teach more about
wildlife and the environment. I did not seek out teachers
who were reputed to be exceptionally environmentally
oriented. No Project WILD facilitators were recruited. I
offered to meet with each school’s principal and partici-
pating teachers to arrange the research, but only two
schools requested this option. I requested permission to
survey students, teachers, and parents; to observe in the
classroom; to interview students and teachers and tape
record interviews; and to take photographs during
observation visits. I asked whether students were
assigned to classes in tracks based on academic ability or
not and requested access to information about student
race and parent addresses. The concepts covered by the
surveys were not disclosed and the teachers did not see
the student survey. Information about Project WILD was
not provided to the non-WILD teachers, except to inform
them of available WILD workshops after data collection
from their classes. I asked the WILD teachers to commit
to teaching at least four activities from Project WILD and
to hold off using any WILD activities until after the fall
survey. I asked the non-WILD teachers not to teach any
Project WILD activities during the research year.

Development of Instruments

Student Surveys

To measure knowledge and learning related to the pro-
gram’s goals, advisory committee members and
research staff defined seven key wildlife concepts
appropriate to the fourth grade. These concepts flow
logically from Project WILD materials, yet students in
classes without Project WILD might have access to
learning about the same concepts through other means.
We have referred to the concepts as: habitat, adaptation,
carrying capacity, definition of wildlife, food chains,
human impact, and interdependence (Appendix B).

The advisory committee determined that questions
related to student attitudes and behaviors, as well as
knowledge, should be asked. We selected questions to
examine attitudes in four basic categories: intrinsic
value, human responsibility, hunting and fishing, and
appreciation. We developed questions related to student
behaviors in two categories: appreciative activities and
responsible actions (Appendix B).

10

Survey instruments were subjected to multiple reviews
and revisions. Advisory committee members categorized
each question on the student survey according to whether
it reflected a concept, attitude, or behavior. They aligned
each knowledge-based question with a concept. They also
reviewed the survey questions for clarity and age appro-
priateness. Research experts outside the DNR and beyond
Wisconsin offered suggested revisions as well.

In student surveys, some questions used concept-
specific vocabulary while others were independent of
the specific vocabulary. As much as possible, we wanted
to look at student understanding of the concept itself,
not just the words. To address potentially different read-
ing levels among the students, we decided that the sur-
vey should be read slowly aloud, avoiding as much
biasing vocal inflection and non-verbal clues as possi-
ble, while students followed along, silently reading
their own copy. Some questions were accompanied with
slides as visual aids.

To field test the research instruments, I recruited 4
fourth grade teachers within a nearby radius. Two fit the
urban-inner city region and two did not. Two field-test
teachers (one each from the urban inner-city region and
a rural community) were trained to use Project WILD;
the other two were not.

We administered surveys to students in these four
classes in May 1989. After administering the written
survey, we interviewed 4-6 students in each class about
the survey and their answers. Through interviews, we
learned that students in non-WILD classes may respond
inaccurately to questions that depend on familiarity
with the WILD vocabulary (words such as habitat, food
chain, and wildlife), regardless of whether they really
understand the concept or not. From one survey ques-
tion, we learned that all but one student thought the
survey was either easy or “just right.” Student scores
were generally high.

Information from the field test helped improve the
surveys. We dropped or rewrote questions identified as
problematic in the interviews and shortened the survey.
We struggled with how to make the survey more chal-
lenging without simply using bigger words. We sought
revision suggestions from researchers outside the DNR
and from Project WILD coordinators in other states.

Teacher Surveys

In developing the teacher surveys, we looked closely at a
previously used Wisconsin WILD teacher use survey
(Zosel 1988). Advisory committee members reviewed the
new instrument, as did outside reviewers. The four field-
test teachers completed a teacher survey and provided
feedback on it. We needed to ask teachers some different
questions at the beginning and end of the school year;
thus, we developed two similar but different teacher sur-
veys. Both asked questions about planned and actual
environmental education teaching, Project WILD use,
class characteristics, and teacher background. To uncover
what opportunity students had to learn about the selected
concepts, we camouflaged the seven key concepts in a list
of 14 wildlife- or environment-related topics and asked



teachers to check the ones they had taught. The fall survey
asked what teachers had done in the last year and what
they intended to do during the research year (Appendix
D). The spring survey asked what they had done during
the research year and what they might do differently in
the next year (Appendix E). There was no need to ask
about basic college preparation related to environmental
education or years of teaching experience again in the
spring, since these data were unlikely to have changed
since the fall. The spring surveys included a question
about how many hours were spent teaching about wild
animals during the semester. A separate questionnaire
was sent to teachers with the same question at the end of
the first semester in January 1990.

Parent Surveys

The parent survey was developed during the summer
and early fall of 1989. Parent surveys included questions
about wildlife-related activities students experienced
outside school, wildlife and environmental interests of
the adults in the household, and demographic informa-
tion (Appendix F). The attitudinal Likert-style questions
were adapted from Dunlap and Van Liere (1978).

To test the parent survey instrument, we contacted
parents through the teacher on the advisory committee.
We sent surveys, along with a questionnaire to evaluate
the survey, to ten parents of fourth or fifth grade stu-
dents. We incorporated suggestions from other
researchers and the advisory committee members with
the feedback from these parents.

Data Collection

Teacher Surveys

In August 1989, teacher surveys were mailed to the 24
participating teachers. When staff came to the school to
administer student surveys in September, we collected
the completed teacher surveys. The same process was
used for the spring surveys.

Student Surveys

All four staff who administered student surveys
attended a brief training session to ensure consistent
data collection methods. We practiced pacing the read-
ing and keeping students together on the same question.
We observed each other in practices to check for leading
verbal or nonverbal clues. In general, we decided not to
answer questions during surveys. For clarity, we agreed
to read all survey items as complete questions, even
though they appeared in lists in the written version. Staff
were asked to note the classroom appearance and the
community type surrounding the school when they
administered the surveys.

Staff administered student surveys in teams of two. In
the primary research schools, one read the student survey
aloud in the classroom while the other interviewed the
teacher in a different room. Student surveys and teacher
interviews took approximately 45 minutes. The teachers

were asked to leave the room during the student survey
to avoid teaching towards the research concepts or the
survey questions.

Student and Teacher Interviews

Data related to the selected concepts, urban-rural differ-
ences, student learning sources, prior knowledge, and
reactions to the survey questions were collected through
student interviews. Individual student interviews were
conducted following the survey and during observation
visits. When we asked for interview volunteers, almost
every student raised a hand. For the first round of inter-
views in each class, we tried to select students from both
genders and whatever races were represented in the
classroom. As we conducted more interviews on subse-
quent visits, we became more random in selecting inter-
view participants. We did not exclude students with
disabilities or behavior problems if they wanted to be
interviewed. Over the year Ruth Keutemeyer and I con-
ducted 300 student interviews.

It was difficult to find a place to hold interviews with-
out distractions or disturbances. Surrounding sounds
sometimes defeated efforts to tape record soft-voiced
students. Students didn’t seem bothered by the lack of
complete privacy for the interviews, however, and some
even volunteered to miss recess to talk with us.

One-on-one interviews were conducted by Ruth
Keutemeyer and myself. At the start of each interview,
the interviewer asked the student for permission to tape
record the conversation. Because tape recordings might
be unreliable, we also took notes. We initially used a
written interview sheet, though a different one was
developed for the entry, exit, and four observation visits
(Appendix G). As the conversation progressed, we added
questions to the sheet, keeping the interview informal.
Student interviews lasted approximately 15 minutes,
depending on the student’s talkativeness, the school
schedule, and the flow of the conversation.

Researcher Ruth Keutemeyer conducts one of 300 fourth grade
student interviews. Each student interview was taped and lasted
approximately 15 minutes.
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Similar methods were applied to teacher interviews.
We interviewed the 16 teachers in the primary research
individually, in September and May, when student sur-
veys were being administered. We tape recorded the
interviews and took notes. Teacher interviews lasted
about half an hour. Along with spring exit interviews,
we provided the 16 teachers in the primary research
with a list of 91 environmental topics they might have
covered (Appendix H). We hoped this would stimulate
their thinking.

Classroom Observations

Ruth Keutemeyer and I conducted 66 classroom observa-
tions. We scheduled each visit with the teacher before-
hand to minimize inconveniences. We asked all 16
teachers to schedule observations for when they would be
covering environmental topics. At each visit, we noticed
wildlife or environmental items or resources in the class-
room: for example, bulletin boards, books, magazines,
posters, plants, aquaria, hives, rocks, live animals, or taxi-
dermy samples. We tried to remain as unobtrusive as pos-
sible. We introduced ourselves as observers rather than
experts on wildlife or environmental issues. We observed
what was done in the class and how students reacted. We
took detailed notes on an observation form (Appendix I).
The observations were essential in understanding some
activities students described in interviews. For some
observations, we accompanied the class on field trips.

During observation visits, we photographed activi-
ties, bulletin boards, group discussions, and field trips.
The photos are valuable to review the salient activities
we observed and to depict the research for others.

Avoiding Researcher Effect

A pitfall of qualitative research is researcher effects: that
is, the researcher’s effects on the site and the site’s effects
on the researcher. To avoid the first, we downplayed any
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subject knowledge or expertise. We tried to interact with
all teachers with equal enthusiasm and emphasized that
we were evaluating the Project WILD program, not the
teachers. We spent time eating lunch at the school or just
being there, “fitting into the landscape, taking a lower
profile” (Miles and Huberman 1984, p. 233). We also
asked participants about the effects of the research. We
began by asking teachers why they agreed to participate
in the study, and we ended by asking how they thought
the researchers’ presence had affected their teaching. In
student exit interviews we also asked students what
changes they noted related to the researchers’ presence.

To avoid the second type of researcher effect, we inter-
viewed non-WILD as well as WILD teachers and students
and observed in both classroom settings. We did not limit
interview subjects to the elite, but tried to talk to as many
students as possible within the research framework. We
spread out site visits, spending weeks away from each site
before we returned. As Miles and Huberman advise
(1984, p. 235), we “compiled different sources of evidence,
using different methods and operating at different levels
of the school.” We considered survey scores and testi-
mony of students and teachers who were and were not
using Project WILD. We also studied the program manual
and materials. We looked for corroboration and verifica-
tion as well as contrast and contradiction among the data
we collected through different sources.

Parent Surveys

The principles of the Total Design Method developed by
Dillman (1978) were adopted to elicit a high return rate
from the parent surveys. The mailing to parents was per-
sonalized and as unimposing as we could make it. When
possible, we used school stationery rather than state
agency letterhead. We used first class postage stamps
instead of metered mail on all mailings. We also provided
return envelopes with first class postage. In addition, we

Wildlife related edu-
cational resources
were observed in the
classroom. These
resources ranged
from books to posters
to aquaria; or, as in
the case of the class-
room pictured here,
a bulletin board.
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used multiple contacts. After the introductory letter, we
sent the parents a survey with an accompanying letter.
Nonrespondents received a postcard reminder and a sec-
ond letter and survey.

Quantitative Analysis

Data were keyed into a computer and analyzed using
SAS (Statistical Analysis System). Analyses were evalu-
ated at the 5% level of significance (P < 0.05) unless noted
otherwise.

Unit of Comparison and Sample Size

At the beginning of the research, the advisory commit-
tee, with input from DNR biometrician Paul Rasmussen
and statistician Eugene Lange, discussed the unit of
comparison for this study. They decided on the class,
because all the students in one class are exposed to the
same teacher and the key variable is whether the teacher
had attended a Project WILD workshop or not. The
analyses based on student survey scores were conducted
in this manner. These analyses compared WILD to non-
WILD class scores, fall to spring, and urban to rural
school community. While the sample size consisted of 24
classes, with 19-29 students per class, there were 577 stu-
dents surveyed in the fall and 588 in the spring. Only the
519 students who completed both fall and spring sur-
veys were included in the statistical analyses.

Analyses based on the parent survey data used the
individual student as the unit of comparison because
we sought correlations between student scores and data
provided in their parent surveys. We used a multiple
linear regression analysis. The sample of 519 students
who completed both fall and spring surveys was
reduced to include only those 445 whose parents
returned surveys. Of the 445, 217 were in non-WILD,
228 in WILD classes. Missing responses on some vari-
ables further reduced the actual number of observa-
tions, particularly in the multiple regression analysis.

Student Survey Scores

The student surveys included 27 concept questions.
(With sub-questions, these were tallied as 36 items.)
Student surveys were divided into three sections: con-
cepts, attitudes, and behaviors. In the concept section,
each answer was coded as right or wrong and the pro-
portion of correct answers was calculated for each stu-
dent. Analyses were conducted by concept and by
overall concept scores. For the attitude questions, each
answer was scaled from 1 (con-) to 5 (pro-wildlife atti-
tudes). An average score was calculated for each stu-
dent. Analyses were conducted by attitude and for
overall attitudes scores. Each answer in the behavior
section was scaled from 1 (less/worse) to 4 (more/bet-
ter). An average score was calculated for each student.
Analyses were conducted by behavior and for overall
behavior scores. Thus, higher scores are seen as better in
concepts, attitudes, and behaviors. Answers that were

left blank were coded as missing rather than wrong,
where “I don’t know” or “unsure” was an option in the
short answers provided in the test or where several
items were omitted in a row.

WILD and Non-WILD Differences

To assess differences between WILD and non-WILD
classes, we first conducted separate fall and spring
analyses. An average score was calculated for each class
for each concept, attitude, and behavior. WILD and non-
WILD classes were paired by school (when both were in
the same school) or community type (when only one
class was selected in each school for the secondary
research). A paired t-test was used first with fall, then
with spring scores. Multiple regression analyses exam-
ined the variation in student survey scores due to
Project WILD while controlling for other variables.

Fall-Spring Differences

To assess differences between fall and spring survey
scores, we analyzed WILD scores and non-WILD scores,
and then compared the fall-to-spring change. First the
difference in each student’s score from fall to spring was
calculated. This difference was averaged for each class.
A t-test showed whether these values were significantly
different from zero for WILD classes and for non-WILD
classes. To compare the fall-to-spring change, WILD and
non-WILD classes were paired by school or community
and a paired t-test was used.

Analysis of Variance for Combined Effects

The average score for each concept, attitude, and behav-
ior for each class in each season was used to examine the
combined effects of season (fall, spring), class type
(WILD, non-WILD), and community type (urban, rural).
An analysis of variance (ANOVA) was done to determine
whether the average class scores varied significantly by
season, class type, or community type. To assess if there
were any significant differences based on student gender,
an analysis of variance was calculated using the average
score for each gender in each concept, attitude, and
behavior in each class in fall and spring.

Student Learning and Prior Knowledge

When the entire class was accounted for in the analysis,
there may have been limited room for improvement in
initially high scoring classes. Therefore we conducted
an analysis concentrating only on those students with
the potential to learn in each class. We defined “learn-
ing” as what occurred when a student got a specific
question wrong in the fall but correct in the spring. The
percentage of students that learned each concept ques-
tion was calculated. Considering the question as a block
effect, an analysis of variance was done to determine the
effects of class and community types on the percentage
of students in a class that learned a concept.

Students who already knew the concepts couldn’t
learn them, and yet their responses would raise class

13



scores. When we defined learning according to student
fall and spring scores, we also defined “prior knowledge.”
When a student got the same question correct in fall and
spring surveys, we acknowledged that the student must
have known the material before the research began.
Students who answered correctly in the fall but incor-
rectly in the spring were said to have “guessed.” If stu-
dents answered correctly in the fall, but not in the spring,
they did not really know the material at the beginning of
the research, thus prior knowledge is different from high
fall concept scores. The percentage of students that had
prior knowledge of each concept question was calculated.
A prior knowledge score was included in the separate
multiple regression analyses conducted for WILD classes
and non-WILD classes to see whether prior knowledge
affected WILD or non-WILD class scores significantly.

To assess the student survey as an evaluatory tool for
measuring student learning, we identified the questions
which were learned by fewer than 50% of the students
who answered them wrong in the fall. We also looked at
the minimum and maximum concept score attained by
students in each class to ascertain if it were possible for
these students to answer the concept questions correctly. In
addition, we divided the survey questions between vocab-
ulary-dependent and -independent and compared scores.

Parent Characteristics

The analysis based on the student surveys with the class
as the unit of comparison used t-tests and ANOVAs but
did not control for other effects. We surveyed parents to
gain a partial means to do that. After looking at fre-
quency distributions and means in parent characteristics,
we tested for differences between the parents of students
in WILD classes and those with students in non-WILD
classes. We used t-tests and ? tests. After examining fre-
quencies for wildlife-related activities, we constructed
variables based on the number of each of the following:
wildlife-related places the student visited, wildlife maga-
zines available in the home, wildlife or environmental
education programs the student attended, outdoor

¢
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Through parent surveys, factors outside of school programs were
considered. These factors include wildlife magazines and outdoor
activities; or as pictured here, visits to nature centers and state
parks.
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activities in which the student participated, organiza-
tions to which any adult in the household contributed,
and projects any adult has engaged in to help wildlife
(Appendix F, Sections I and II). We tested the means of
these totals for statistical differences between WILD and
non-WILD students. We also conducted a regression
analysis with items from the parent survey plus the
class (WILD or non-WILD) and school community
(forested, agricultural, inner- city, or industrial).

To estimate the effects of parental characteristics and
other learning opportunities outside school, we pooled
the fall and spring student survey scores to create a dou-
ble sample size of 678 observations, then conducted the
multiple linear regression analysis (Appendix J). The orig-
inal model included many variables with nonsignificant
coefficients. Hence a reduced model with only significant
variables was fitted by stepwise regression. A factor
analysis showed that different variables were significant
to urban and rural dwellers, so different statistical models
were necessary for urban- and rural-dwelling families.

Parent attitudes were introduced to the model. When
we conducted a factor analysis of the attitude questions
in the parent surveys, the questions clustered together
differently than we expected. Only one factor was easily
definable: the anthropocentric notion that nature exists
only for human use and that human needs supersede
nature. The questions constituting the other factors
seemed to have no common definition or interpretable
meaning. When parent attitudes were introduced to the
regression analysis, they were introduced as they had
clustered in the factor analysis, rather than the way we
had originally defined them in creating the survey.

Because of correlations among independent (predic-
tor) variables, coefficients in regression models are
sometimes difficult to interpret. Confounding factors
might obscure the WILD effect. Thus we expected that
any effect attributable to Project WILD in the multiple
regression analyses would strengthen any consistent
findings from the less complicated analyses.

Teacher Characteristics

Frequencies and percentages of teacher characteristics, as
reported in the teacher surveys, were examined for differ-
ences between WILD and non-WILD. From the teacher
surveys we also developed an interest index score for each
season. To build these scores, we selected questions that
represented teacher interest in wildlife and environmental
education from the surveys (Appendix K). Responses to
these questions were divided into three groups according
to frequency distribution: below average, average, or
above average. They were recoded for a 99% confidence
interval and tallied to create one score for fall and another
for spring for each teacher. We looked for WILD and non-
WILD differences between these scores with t-tests.

Urban-Rural Differences

Differences between urban and rural student scores
were assessed by looking at frequencies and by an analy-
sis of variance as mentioned above. For this analysis, the



school-community type served as the definitive factor:
the class, including all its members, was considered
urban or rural. With the multiple regression analysis, the
residence reported on the parent survey was the basis for
defining each student as rural or urban. With different
variables being important to urban and rural dwellers,
separate regression analyses were conducted for each
residency type. We also conducted t-tests for fall (per-
centage of concept questions right in fall student sur-
veys), spring (percentage of concept questions right in
spring student survey), learning (percentage of ques-
tions wrong in the fall and right in the spring), and prior
knowledge (percentage of total questions right in both
fall and spring) with both definitions (residence and
school community) of rural compared to nonrural.

Qualitative Analysis

Qualitative data were gathered as interview notes and
recordings, observation notes, and photographs.

Observation Notes

Observation notes described the activity that was done
in class and what occurred. These notes were summa-
rized and the Project WILD activities observed were tal-
lied. Then all the activities observed were categorized by
type and tallied (see Table 25, p.30). We also tallied the
activities observed according to the selected concepts.

Interview Notes and Transcripts

Interview notes pertained to the seven selected concepts
and related definitions, sources of learning, wildlife-
related experiences outside school, student reactions to
the activities observed, and comments related to the sur-
vey questions. Interviews were useful in finding out
which survey questions may have been particularly con-
fusing, why some students answered as they did, and
whether student concept knowledge were accurately
reflected in survey scores. Although sometimes difficult to
hear and accurately understand, the recorded student and
teacher interviews were transcribed. In analyzing the
qualitative data, the transcripts were read, but frequently
interview notes were more reliable for tallying student
responses. Some ideas emerged from the qualitative data,

especially during collection. If a new hypothesis grew
from one set of interviews, it could be explored in the next
set. Through the interviews, I specifically sought valida-
tion, contradiction, or clearer interpretation of ideas
related to the statistical analyses. For example, if survey
results showed low scores in understanding one concept,
I read interview responses to questions specifically about
that concept to ascertain how well students could explain
the concept in their own words. I categorized each answer
as reflecting understanding or not, then quantified the
answers. Or, if interview records suggested that urban
students understood a definition differently than those in
rural communities, I requested a statistical analysis of stu-
dent survey responses on the related concept and com-
pared urban and rural scores. In tallying responses to
open-ended questions, I divided the answers into cate-
gories, then totaled the responses falling into each cate-
gory. I also used another form of categorizing: I clumped
interview questions together when the answers illumi-
nated understanding best when taken as a block.

Photographs

Photographs assisted memory in formulating observa-
tions, questions, and conclusions. If photos indicated a
possible similarity or comparison between classes, I
could pursue the idea through interview records or sur-
vey responses. Although the methodologies are sepa-
rate, the analysis of qualitative data was intertwined
with the results found through analysis of quantitative
data—and vice-versa— to provide a more objective and
complete analysis of all the data.

Group Discussion

After all the data were collected, I met with the staff who
had assisted in data collection and facilitated a group dis-
cussion of what we had observed during the study. While
group discussion is a form of data collection, I used it to
summarize, focus, and analyze our observations. This dis-
cussion was useful in formulating hypotheses to be exam-
ined in the analyses of the survey data, interviews, and
observations. In accordance with Maxwell’s definition
(1992), we strove for validity as integrity to the purpose
and circumstances of the research and as understanding
of what the events we had observed might mean to the
students and teachers engaged in them.

RESULTS AND DISCUSSION
WILD and Non-WILD Differences

In general, the WILD classes scored higher on the student
survey than their non-WILD counterparts. In the fall,
the WILD classes scored significantly higher than the
non-WILD classes in the definition of wildlife concept
(P=0.01) and in overall concepts (P=0.03). In the spring,
WILD classes scored significantly higher than non-
WILD in overall concepts (P=0.01) and three individual

concepts: interdependence (P=0.02), human impact
(P=0.02), and carrying capacity (P=0.04)(Tables 1 and 2).
No significant differences were found in attitudes or
behaviors through the #-tests.

The analysis of variance results were similar, but not
exactly the same, since we did not separate the fall and
spring scores to compare WILD and non-WILD in this
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Table 1. Average proportion correct by WILD and non-WILD classes by concepts for

fall season.

Concept Non-WILD? WILD? It P
Food chain 0.617 (0.022) 0.669 (0.013) 2.05 0.0653
Habitat 0.638 (0.013) 0.664 (0.017) 1.20 0.2559
Definition 0.711 (0.017) 0.765 (0.023) 3.14 0.0095
Adaptation 0.782 (0.026) 0.815 (0.021) 1.43 0.1810
Carrying capacity 0.557 (0.027) 0.596 (0.023) 1.12 0.2861
Interdependence 0.563 (0.024) 0.624 (0.030) 2.11 0.0583
Human impact 0.666 (0.028) 0.702 (0.027) 1.43 0.1811
Overall concepts 0.652 (0.014) 0.697 (0.016) 2.55 0.0271

a Figures in parentheses are Standard errors.
b The Itl values were computed under the paired ttest for the differences between
the averages of non-WILD and WILD classes.

Table 2. Average proportion correct by WILD and non-WILD classes by concepts for

spring season.

Concept Non-WILD? WILD? Itie P
Food chain 0.731 (0.024) 0.781 (0.021) 1.58 0.1427
Habitat 0.703 (0.016) 0.723 (0.015) 1.66 0.1254
Definition 0.811 (0.019) 0.841 (0.025) 1.70 0.1236
Adaptation 0.855 (0.025) 0.898 (0.026) 1.62 0.1236
Carrying capacity 0.630 (0.019) 0.686 (0.023) 2.36 0.0377
Interdependence 0.685 (0.030) 0.753 (0.031) 2.81 0.0170
Human impact 0.801 (0.025) 0.853 (0.020) 2.70 0.0205
Overall concepts 0.748 (0.017) 0.788 (0.017) 3.03 0.0115

a Figures in parentheses are Standard errors.
b The Itl values were computed under the paired ttest for the differences between
the averages of non-WILD and WILD classes.

Table 3. Analysis of variance by season, class, community, and gender. Numbers

represent p values.

Season Class Community  Gender
Concepts
Adaptation .0007 .0790 .0003 .0611
Carrying capacity .0007 .0394 .0895 2012
Definition of wildlife .0001 .0349 .0027 1971
Food chain .0001 .0162 .7048 .0001
Habitat .0002 .1368 2216 .0014
Human impact .0001 .0685 .0113 .0490
Interdependence .0001 .0221 .0321 .0947
Overall concepts .0001 .0060 .0078 .0011
Attitudes
Appreciation .8260 .0371 .0007 .7813
Human responsibility .0003 .1388 .5382 .8663
Hunting .0313 .9574 .0002 .0001
Intrinsic value .0009 .0887 .0417 9198
Overall attitudes .0022 .0500 .0014 .1981
Behaviors
Appreciative activities .0918 .5578 .1185 .0001
Responsible actions .1002 .4062 .0672 .8756
Overall behaviors .8815 .8922 .0725 .0022

16

analysis (Table 3). Testing for com-
bined effects, overall concepts
(P=0.01) and four specific concept
scores were significantly higher for
WILD classes: carrying capacity
(P=0.04), definition of wildlife
(P=0.03), food chain (P=0.02), and
interdependence (P=0.02). Human
impact (P=0.07) would be consid-
ered significant if significance were
expanded to the 10% level. The atti-
tude we have called appreciation is
represented by significantly higher
scores among WILD classes
(P=0.04). Intrinsic value (P=0.09)
and overall attitudes (P=0.05) show
significant differences for WILD
classes at the 10% level. Like the t-
tests, the analysis of variance
showed no differences between
WILD and non-WILD classes in
behaviors.

Fall student scores were ini-
tially high and almost all the stu-
dents reported that the surveys
were just right or easy. We had
had some concerns that the survey
might be too simple, but when we
tried to raise the level after the
field test, we discovered that basic
wildlife concepts are easy to
understand with basic logic, yet
hard to test for beyond vocabulary
knowledge. However, we won-
dered why WILD classes scored
higher than their non-WILD coun-
terparts in September, before they
should have been exposed to any
Project WILD activities. We had
expected to see no differences
between WILD and non-WILD
classes at the beginning of the
school year. Therefore, we exam-
ined several factors that we
thought might be related.

Family Characteristics

Looking at frequencies and using
t-tests and 2 tests, we looked for
differences between the WILD
and non-WILD groups, using
information from parent surveys.
Significant differences in family
characteristics might account for
the differences in student survey
scores between the two groups,
rather than Project WILD.

We found no statistically signif-
icant differences between WILD
and non-WILD classes in reading



wildlife books and magazines; watching wildlife pro-
grams on television; walking in the woods; watching
birds; camping; canoeing or hunting; feeding birds; or
visiting the zoo. We can rule out participation in these
activities related to wildlife as the reason WILD stu-
dents scored higher on the surveys.

After examining these frequencies, we constructed
family activity score variables, including visits to wildlife-
related places, availability of related magazines, atten-
dance at environmental education programs, engagement
in outdoor activities, adult membership in related organi-
zations, and participation in environmental projects.
None of these variables have statistically different means
for WILD and non-WILD students (Table 4).

We looked at frequencies for parent characteristics and
compared WILD and non-WILD groups through % tests.
There were no significant differences in the number of
adults hunting, fishing, or trapping between WILD and
non-WILD groups. Likewise, there were no significant
differences between WILD and non-WILD groups in the
following: whether the family residences were urban or
rural; whether the adults grew up in an urban or rural
setting; whether the gender of the adults were male or
female; whether the race was white or other; whether the
adults were married or not; and whether the families
were classified as low, middle, or high income. In addi-
tion, there were no significant WILD/non-WILD differ-
ences between parent responses to a question rating their
concern for learning about the environment themselves
or concern for their child’s learning about the environ-
ment. These findings indicate that the differences
between WILD and non-WILD student survey scores are
not simply based on these family characteristics.

Reading Comprehension and Academic Ability

To determine if differences in scores were due to higher
reading comprehension or tracking for academic ability
in WILD classes, we read the surveys out loud to the stu-
dents to compensate for individual reading ability. At the
time of school recruitment, we had asked whether stu-
dents were assigned to particular classes based on acade-
mic ability and understood from the verbal answers that
they were not tracked that way. Especially in the schools
in the primary research design, where the paired classes
are in the same school, it is unlikely that the more acade-
mic achievement-oriented students would consistently
have been placed in the WILD classes. Students were not
placed in one class or another according to whether the
teacher had taken a Project WILD workshop or not.
Through their surveys, teachers were asked how they
perceived their students as learners. In the fall, non-WILD
teachers defined their classes over a wider range than the
WILD teachers defined theirs, but the end result does not
appear uneven. Since the fall survey was administered
near the beginning of the year, the teachers may not have
had much time to observe their classes. So we repeated
the question in the spring survey. Some teachers either
changed their perceptions of the students or changed their
interpretation of the question (Table 5). In spring
responses, more non-WILD teachers perceived their
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When examining the level of family participation in wildlife
related activities, there was no significant difference between
students exposed to Project WILD activities and students not
exposed to Project WILD activities (see Table 4).

Table 4. A comparison of WILD and non-WILD family activities.

Non-WILD (n=217) WILD (n=228)

Mean Standard Mean Standard t
Variable Deviation Deviation
Places visited 2.69 1.31 2.73 1.23 -0.34
Magazines available  1.41 1.51 1.62 1.63 -1.36

Education programs ~ 0.70 0.78 0.77 0.77 -0.97
Outdoor activities 9.51 4.62 9.77 4.69 -0.59

Adult organizations 0.40 0.78 0.55 0.95 -1.85
Environmental
projects 0.69 0.77 0.79 0.82 -1.35

Table 5. Teacher perception of class learning ability by season
and class.

Fall Spring
WILD Non-WILD WILD Non-WILD

Especially fast learners 0 1 1 0
Average 4th grade learners 11 8 10 5
Slower-than-average

learners 0 1 1 4
A combination of especially

fast and slower- than-

average learners 1 2 0 3
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Table 6. Prior knowledge of wildlife concepts questions cor-
rect in fall and spring as percent of total questions by concept
and by class.

Concept Non-WILD?  WILD? Itl P

Food chain 541(19) 58.8(1.9) 1731 0.0842
Habitat 57.8(1.2) 62.8(1.5) 2.849 0.0046
Definition of wildlife  65.2 (1.2) 72.5(!.5) 3.217 0.0014
Adaptation 746 (2.3) 78.0(1.9) 1.162 0.2460
Carrying capacity 47.4 (2.0) 534 (1.5) 2424 0.0159
Interdependence 62.6 (2.0) 67.420) 1.608 0.1087
Human impact 484 (2.7) 57.4(25) 2474 0.0138
Overall concepts 59.0 (2.7) 64.8(1.1) 3.474 0.0006

& Figures in parentheses are Standard Errors.

Table 7. Interest tallies of WILD and non-WILD teachers
from fall surveys.

No. of Teachers That Do Each Activity

WILD Non-WILD

Enjoy outdoor activities 12 10
Contribute to organizations 8 3
Participate in projects 11 8
Involve students in projects 8 4
Used guest speakers 7 3
Taught habitat 9 10
Taught food chains 10 7
Taught definition 5 6
Taught adaptation 9 8
Taught carrying capacity 2 2
Taught interdependence 10 6
Taught human impact 8 5
Rated environmental

education very important 8 6
Have Project Learning Tree 2 1
Have environmental

education college courses 5 4
Other: outdoor education 1 0
Project WILD 12 0

Table 8a. T-test for difference between WILD and non-WILD
teacher interest index scores in fall surveys.

Class n Mean Standard Error t P
Non-WILD 12  8.92 1.28 -2.1994 0.0387
WILD 12 12.83 1.24 -2.1994 0.0387

Table 8b. t-test for difference between Wild and non-Wild
teacher interest index scores in spring surveys.

Class n Mean Standard Error t P
Non-WILD 12 7.25 0.82 -1.0619 0.3005
WILD 12 8.67 1.05 -1.0619 0.2998
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classes as slower than average. No differences between
the learning speed or ability of the WILD compared to the
non-WILD classes were perceived during the observa-
tions, the interviews, or the qualitative analysis, and the
generally high survey scores suggest adequate learning
abilities in all classes. If the class learning ability were the
determining factor in the fall WILD and non-WILD score
differences, then we might expect to see more significant
differences across all the concepts as well as a significantly
higher increase in WILD spring scores compared to non-
WILD; however, such was not the case.

Prior Knowledge

To determine whether WILD students simply knew
more before the research began, we compared WILD
and non-WILD prior knowledge scores. Prior knowl-
edge was found to be significantly (P < 0.05) higher in
WILD classes compared to non-WILD classes overall
plus in four concepts: habitat, definition of wildlife, car-
rying capacity, and human impact. The food chain con-
cept was significant at the 10% level (Table 6).

The significant differences in prior learning between
WILD and non-WILD classes indicate more differences
between the classes than were found through other
examination. We cannot be certain, however, exactly how
or when these differences in prior knowledge occurred.
Students in the WILD classes were not necessarily in the
same third grade class, so they were not necessarily
exposed to the same previous learning environment. We
know from interviews that students had been learning
about wildlife in the fourth grade, in the short time (1-3
weeks) between the beginning of school and survey
administration. When we included prior knowledge in
multiple regression analyses later, we found that prior
knowledge was a significant influence on spring student
survey scores in both WILD and non-WILD groups.

Exposure to Project WILD Prior to Fall Surveys

In considering the sources of prior learning related to
wildlife, we did not ignore the potential influence of
Project WILD. Although we asked participating WILD
teachers not to conduct any Project WILD activities until
after the fall surveys, some teachers didn’t wait. When
we interviewed students immediately following the fall
survey, we asked three questions related to learning
about wildlife. These questions were intended to ascer-
tain how students thought they had learned about
wildlife; what they found the most interesting in the last
year; and how they acquired that knowledge.

The questions were open-ended so students could
refer to experiences both in or out of school. There were
many references to learning in third grade. However, 11 of
94 students interviewed specifically mentioned that they
had learned from this year’s teacher. Five of the seven
teachers mentioned by these 11 students were WILD
teachers. Two students, one in an urban school commu-
nity and one in a rural, described Project WILD activities
as sources of learning. Three teachers reported they had
already conducted a WILD activity with their students



before the surveys. Only two teachers (one WILD and one
non-WILD) thought their students had participated in
WILD activities prior to fourth grade. While exposure to
Project WILD activities through the WILD-trained teacher
participating in the research immediately prior to the fall
survey might have some effect on fall survey scores,
WILD and non-WILD classes had equal chances of expo-
sure to Project WILD activities in previous years. It is clear
that learning related to wildlife had been occurring prior
to the fall surveys, whether through Project WILD activi-
ties or not. It is possible that learning related specifically
to the definition of wildlife concept may have been influ-
enced by WILD-trained teachers.

Teacher Interest in Wildlife and
Environmental Education

To explore the students’ initial fall knowledge further, we
also examined teacher interest as a potential factor. When
conducting the fall surveys, we observed a striking differ-
ence between several WILD and non-WILD classrooms.
Most WILD classrooms displayed more items related to
wildlife and the natural environment. We considered
these items a sign of interest in wildlife and environmen-
tal education and a potential influence on student learn-
ing, even in the very beginning of the school year. This
observation prompted us to look more closely at teacher
characteristics and other items that might translate into an
interest assessment. Education backgrounds of WILD and
non-WILD teachers were similar, so far as environmental
education-related preparation, except for Project WILD
training. However, more WILD teachers reported enjoy-
ing outdoor activities (such as walking in the woods,
camping, and canoeing) compared to non-WILD teachers
and contributed to more environmental, conservation, or
sportsmen’s organizations (e.g., National Audubon
Society, Greenpeace, the Nature Conservancy, the Wildlife
Society, and Ducks Unlimited). On a Likert-style question,
more WILD teachers rated teaching environmental edu-
cation very important. (With only 12 WILD and 12 non-
WILD teachers participating in this study, the discussed
differences between the WILD and non-WILD teachers
are based on simple tallies of survey responses [Table 7].)

If we consider these factors representing interest, we
can build a case for higher interest in wildlife and envi-
ronmental education among the WILD teachers. It is
possible that more spontaneous discussion related to
wildlife could occur in classes where teachers are espe-
cially interested in the subject. At the beginning of the
semester, non-WILD teachers claimed more frequency
in teaching the broad topic of environmental education.
At the end of the first semester, however, teachers com-
pleted a simple form reporting estimated hours they
had spent teaching the students participating in the
research specifically about wildlife and the environ-
ment. WILD teachers estimated they had spent more
time on wildlife than their non-WILD peers estimated
they had spent. At the end of the school year, however,
these data changed again, due largely to one non-WILD
teacher who reported spending extreme amounts of
time teaching about wildlife and the environment.

(Top photo) Educational learning related to wildlife, whether
through Project WILD activities or not, had been occurring
prior to conducting fall surveys. Here a kindergarten class
examines pond water.

(Bottom photo) Project WILD classrooms displayed more iterns
related to wildlife and the environment than classrooms not
participating in Project WILD activities.

When we compared WILD and non-WILD teacher
interest scores through ¢-tests in both fall and spring, we
found WILD scores higher (Tables 8A and 8B). In the
fall, WILD teachers scored significantly higher than
non-WILD (Table 8A). Since teacher survey questions
were not the same in the spring and fall, it is meaning-
less to compare the fall and spring scores. However, the
statistical indication that WILD-trained teachers were
more interested in wildlife than their non-WILD peers,
at least in the fall, affirms other findings.
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Table 9. Students describe the most interesting activity relat-
ed to wildlife.

WILD Non-WILD
Activity Described Students (%) Students (%)
Project WILD activity 17 (35) 1 (2
Field trip 13 (27) 16 (33)
Couldn’t remember 4 (8) 8 (16)
Research about animals 3 (6) 4 (8)
Film 3 (6) 3 (6)
Project WILD research 0 4 (8)
Reading 0 5 (10)
Drawing/art project 4 (8) 2 (4)

(Top photo) Project WILD teachers reported using a total of 86
Project WILD activities encompassing 46 different activities.
The average number of WILD activities reported was 7. In this
example of a WILD activity, students examine pond water.

(Bottom photo) Students and teachers identified Project WILD
activities and field trips as the most interesting wildlife-related
activity that they had done during the past year. Here students
enjoy a field trip with a naturalist.
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In a national telephone survey, 79% of 30 Wisconsin
teachers claimed Project WILD increased the amount of
time they spent teaching about wildlife (Western Regional
Environmental Education Council 1990). It may be that
teachers who are more interested in wildlife and environ-
mental education are those who attend Project WILD
workshops, except in the few cases in which a school dis-
trict requires attendance. As a whole, WILD teachers may
be a self-selected group that demonstrates higher interest
in wildlife and environmental education. There are several
possible relationships between teacher interest and higher
student scores in WILD classes. Prior research showed that
teacher interest increased use of Project WILD and Project
WILD workshops increased teacher interest (Zosel 1988).
Teacher interest affected student learning and attitudes in
the original field test of Project WILD (Fleming 1983).

The Influence of Project WILD Activities

In spring surveys, WILD teachers reported that they each
used from 4 to 16 WILD activities during the research
year. A total of 86 WILD activities, encompassing 46 dif-
ferent activities, was reported by the 12 WILD teachers.
The average number of WILD activities reported was 7.
The number of activities used is consistent with other
research (Smith-Walters 1988, Zosel 1988).

As in Cantrell’s study (1987), qualitative data indicated
that Project WILD asserts a positive effect on students.
When we interviewed teachers in the spring, we asked
what was the most successful activity related to wildlife
that they had done with the students that year. Their most
frequent response was a WILD activity. The second most
frequent response was a field trip. When we asked stu-
dents what was the most interesting wildlife-related activ-
ity they had done in the past year, the most frequent
response among 49 WILD students described a WILD
activity. (Students did not necessarily know it was an
activity from the Project WILD guide; they described the
activity and I identified it as a WILD activity.) The second
most frequent response was a field trip. Among 49 non-
WILD students interviewed, the most frequent response
was a field trip, the second most frequent response was “I
don’t remember” (Table 9). Perhaps an important benefit
of Project WILD is similar to that of field trips: motiva-
tional (Falk and Balling 1979). Project WILD is similar to
field trips in that both may provide breaks in the class-
work routine. Both students and teachers seem to have
found Project WILD activities memorable.

Significant Concepts

Definition of Wildlife

In the fall student surveys, WILD students scored signif-
icantly higher than non-WILD students in one concept:
definition of wildlife. While wildlife experts use various
definitions, it is likely that WILD-trained teachers would
employ the same definition for wildlife used by Project
WILD. It is also likely that this definition of wildlife
might seep into their teaching in the fall, even before
conducting any Project WILD activities. Many of the
teachers began the school year with environment-related



topics while the weather was nice for outdoor learning
or field trips. Also, students initiated some impromptu
discussions related to wildlife. There may have been
opportunity for teachers to convey this concept without
consciously teaching it.

In fall interviews, we asked 92 students (44 WILD and
48 non-WILD) what they thought the word “wildlife”
means. Responses were categorized as referring to habi-
tat, nature, place, undomesticated, free, independent, or
other (Table 10). A correct response referred to undo-
mesticated, free or living in the wild, or independent of
humans. Answers referring to one of these descriptions
but listing pets as examples of wildlife were not consid-
ered correct unless there were some qualifying explana-
tion about including pets as feral wildlife. Of the 48
non-WILD students, 23 (48%) gave correct responses. Of
the 44 WILD students, 33 (75%) responded correctly
(Table 11). The fall interviews agree with the fall survey
scores that more WILD students understood the defini-
tion of wildlife in keeping with the Project WILD defini-
tion. And, like spring survey scores, the interview
tabulations reflect a reduced difference between WILD
and non-WILD understanding of the definition of
wildlife in the spring compared to the fall.

In teacher interviews, the ways the WILD teachers
defined wildlife were, as expected, more consistent with
the Project WILD definition than the non-WILD teach-
ers” ways. Through the checklist of topics provided to 16
teachers participating in the spring exit interviews, eight
WILD teachers (100%) said they covered wild-domestic
definitions. Only four non-WILD teachers (50%) said the
same. In spring teacher surveys (administered by mail to
all 24 teachers prior to the interview checklists), 10 of 12
WILD teachers reported covering definitions of domes-
tic and wild, while only 6 of 12 non-WILD teachers
reported the same. We know that more of the WILD
teachers than non-WILD teachers covered the definition
of wild versus domestic. We don’t know when the teach-
ers covered this topic, but it seems practical to begin the
study of any topic with basic definitions.

Qualitative data support the quantitative finding that
students in WILD classes knew more about the definition
of wildlife than students in non-WILD classes. They also
offer some explanation about why students in WILD
classes may have scored significantly higher than their
non-WILD peers in this concept in September. Although
most of them were not exposed to Project WILD activities
at that time, they were already exposed to the teacher and
possibly that teacher’s definition of wildlife.

Carrying Capacity

The concept with the lowest scores, both in fall and spring,
in WILD and non-WILD classes, was carrying capacity. Yet
WILD classes scored significantly higher than non-WILD
classes in knowledge related to carrying capacity in the
spring. An average of only 20% of the students in a class
who defined carrying capacity incorrectly in the fall
answered correctly in the spring. According to survey
responses, most students thought carrying capacity meant
“how much food an animal can carry.” In spring teacher

Table 10. Fall student interview responses on defining wildlife.

Definition WILD Non-WILD Total
Habitat 16 21 37
Nature 4 5 9
Place 3 5 8
Category total 23 (43%) 31 (57%) 54
Liricio'rﬁéétic ....... i4 .......... 1 0 ........... 24. -
Free 9 6 15
Independent 14 6 20
Category total 37 (63%) 22 (37%) 59
Other 5 14 19
Grand total 65 67 132

Table 11. Correct student interview definitions of wildlife.
WILD Non-WILD

Students Students Students Students
Correct Interviewed % Correct Interviewed %

Fall 33 44 75 23 48 48
Spring 36 51 71 32 49 65

In fall surveys, Project WILD students had a significantly
greater understanding of the “Definition of wildlife” concept
than non-WILD students. In particular, project WILD students
scored significantly higher than non-WILD students when
understanding the concept of domestic (fop photo) versus wild
(bottom photo).

3, Y
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surveys, 3 non-WILD and 4 WILD teachers reported teach-
ing carrying capacity. In interviews of the teachers in the
primary research, however, only one WILD and two non-
WILD teachers said they covered the concept. I thought
this difference might reflect a difference in understanding
the phrase, especially as teachers attending a WILD work-
shop might be more likely to be exposed to the definition.
When we asked the 16 teachers in the primary research
what carrying capacity means, only 3 non-WILD and 4
WILD teachers were able to define it. Two teachers who
knew the phrase said they didn’t use it with their students,
even though they covered the concept. Although vocabu-
lary comprehension was certainly a confusing factor in
analyzing the results of this concept, I don’t think it was
the key factor in the difference between WILD and non-
WILD student scores. Teachers who weren’t familiar with
the phrase may have taught the concept without realizing
that was what they were teaching. Project WILD teachers
clearly had access to activities related to carrying capacity,
even if they chose them for another reason. In spring sur-
veys, 90% of the WILD students answered another ques-
tion about carrying capacity right. This question
(Appendix C, Part I, Number 8) did not depend on vocab-
ulary comprehension. It may be that student knowledge of
carrying capacity was related to the opportunity to learn
about it, and the opportunity to learn may be related to
exposure through Project WILD activities. WILD activities
linked with carrying capacity in the WILD guide were
used 14 times during the research, according to teacher
spring survey tallies.

We observed one teacher facilitating the Project
WILD activity “Oh Deer.” This activity, where people
simulate deer seeking food, water, and shelter until the
deer population exceeds sustainable numbers, can con-
vey the idea of carrying capacity in a fun way, without
depending on the words. In fact, the teacher we
observed using this activity was unable to define the
phrase and said that she did not cover the concept with
her students. Students interviewed following this activ-
ity said they learned about habitat and about deer pop-
ulation fluctuations. Sorting out vocabulary from
concept comprehension is a difficult task for educa-
tional evaluation. These students were exposed to the
concept without learning the definition of the phrase.

T

Interdependence

Knowledge of interdependence is difficult to measure
because this concept overlaps with others. Many teachers
saw food chains as an aspect of interdependence, and cer-
tainly the pattern created by animals needing to eat one
another is a layer of the concept. None of the three ques-
tions that made up this concept tested for vocabulary com-
prehension; the word interdependence is not used in the
concept questions. All three of the questions could be inter-
preted in relation to food chains, and one could be consid-
ered in relation to human impact. It was very difficult to
create questions that truly measured this concept alone, as
the concept itself is interdependent with other concepts.

A question (Appendix C, Part I, Number 3) about pes-
ticides in the food chain is largely responsible for the sig-
nificant difference between WILD and non-WILD
responses to the interdependence questions. During
interviews, we discovered that some students were famil-
iar with this problem because they had studied it specifi-
cally. In teacher surveys we asked teachers only whether
they covered interdependence in general. Of 24 teachers
surveyed, 10 WILD and 5 non-WILD reported teaching
interdependence. In the checklist given to the 16 teachers
interviewed in the spring, 6 WILD and 6 non-WILD said
they covered pesticides/ insecticides/ herbicides.

The Project WILD guide lists activities related to
interdependence. During the research, WILD teachers
used 13 of these activities a total of 29 times. These
Project WILD activities might have affected student
knowledge of interdependence. However, we do not
know how the teachers focused each activity they used
and different teachers used different activities.

Human Impact

Of the five survey items included in the human impact
concept, the question that demonstrated the greatest
difference between WILD and non-WILD responses
was the following:

People have an effect on wildlife when they...
A. throw away trash
B. buy things that are made in factories
C. drive a car
D. all of these

This Project WILD activity about fluctuating deer populations exposed students to the concept
of “carrying capacity” even if they didn’t learn the definition of the phrase.
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“All of these” was deemed the cor-
rect answer. The correct answer
was selected by 60% of the non-
WILD and 69% of the WILD
classes. The second most fre-
quently selected answer, though
not considered correct, was “throw
away trash” (20% of the non-WILD
and 15% of the WILD classes
selected this option). Because the
research was conducted during the
20th anniversary of Earth Day,
many schools offered programs
related to litter and recycling, so it
follows that students would see
that throwing away trash affects
wildlife. Four WILD teachers used
the activity “Litter We Know” with
their classes during the research
year. In interviews, I was surprised
that some students didn’t see that
driving a car could affect wildlife.
Few even acknowledged roadkills,
an obvious sign that driving a car
can affect wildlife. In keeping with
the stated goals of Project WILD,
the concept of human impact is
very important. Recognizing the
potential impact of our actions on
wildlife is key to taking responsible
action. Ideally 100% of WILD and
non-WILD students would answer
“all of these” actions affect wildlife.
Although there was only a 9% dif-
ference, this difference is in a posi-
tive direction for Project WILD.

Attitudes

No significant differences were
found between WILD and non-
WILD attitude scores either in the
fall or spring t-tests (Tables 12 and
13). Strongly significant differences
between WILD and non-WILD
class attitudes in the fall might
have influenced student learning
in a confounding way. It is validat-
ing that student attitudes did not
initially vary by class in the fall. In
spring surveys, though the differ-
ence was not statistically signifi-
cant, a higher percentage of WILD
compared to non-WILD students
provided preferred answers to four
Likert-style items that constituted
part of the appreciation attitude
scores (Table 14).

When we look at the findings
from the more complex analysis of
variance, we notice that the atti-

tude “Appreciation’ is represented by significantly higher scores among the
WILD classes (Table 3). The title appreciation may be misleading, for we mean
a positive attitude towards wildlife-related or outdoor activities.

We differentiated between attitudinal and behavioral questions by consider-
ing only those that measure what students actually do as representing behav-
iors. To balance the lack of independence in choosing all their own behaviors, we
added some items to find out what students would do, if they had the opportu-
nity. We considered these questions more reflective of attitudes than behaviors.
In these questions, the percentage of students who responded “yes,” they would
like to do each activity, was similar in WILD and non-WILD classes, with a
higher percentage of WILD students saying “yes” to camping, canoeing, and
hunting. A slightly higher percentage of non-WILD students expressed interest
in watching and feeding birds. More non-WILD students said they would like
to go to the zoo also. Another survey item asked whether students had ever
done these same activities and was considered in the behaviors category.

Behaviors

At the fourth grade level, students are frequently dependent on adult help.
They cannot choose all their own wildlife-related behaviors. For example, stu-
dents may not have opportunity to go fishing or camping unless an adult
accompanies them. They may not have the option of visiting a nature center or
museum unless an adult transports them. They may not be able to recycle

Table 12. Average class score for attitude questions by class type and by aftitudes
for fall season.

Attitude Non-WILD? WILD?2 v p

Intrinsic value 3.76 (0.07) 3.92 (0.06) 2.06 0.0635
Human responsibility 3.48 (0.03) 3.54 (0.07) 0.90 0.3870
Appreciation 4.05 (0.05) 4.19 (0.06) 1.76 0.1055
Hunting 3.18 (0.05) 3.19 (0.06) 0.18 0.8606
Overall attitudes 3.63 (0.05) 3.72 (0.05) 2.00 0.0706

a Figures in parentheses are Standard errors.

b The Itl values were computed under the paired t-test for the
differences between the averages of non-WILD and WILD classes.

Table 13. Average class score for attitude questions by ciass type and by attiiudes
for spring season.

Attitude Non-WILD? WILD? 1ie P

Intrinsic value 4.03 (0.07) 4.11 (0.07) 1.14 0.2803
Human responsibility 3.67 (0.06) 3.77 (0.05) 1.75 0.1077
Appreciation 3.23 (0.05) 3.29 (0.06) 0.87 0.4036
Hunting 3.29 (0.05) 3.29 (0.06) 0.08 0.9407
Overall attitudes 3.54 (0.05) 3.60 (0.05) 1.54 0.1522

2 Figures in parentheses are Standard errors.

b The Itl values were computed under the paired ttest for the
differences between the averages of non-WILD and WILD classes.

Table 14. Percentage of student appreciation responses in spring surveys.

Statement Non-WILD WILD Response
Camping and outdoor

activities are really fun. 91.3 93.2 Agree/Strongly agree
TV shows and movies

about wildlife are interesting. 75.8 79.7 Agree/Strongly agree
When the weather’s nice it's

better to be outside than inside. 86.8 92.4 Agree/Strongly agree
Learning about wildlife is boring. 76.8 79.0 Disagree/Strongly disagree
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Table 15. Average class score for behavior questions by
class type and by behavior for fall season.

Behavior Non-WILD®  WILD? Itib p
Appreciative 2550 (0.04) 2.53(0.06) 0.47 0.6485
Responsible 288 (0.04) 2.90(0.06) 029 0.7765
Overall behavior 2.60 (0.03) 3.64 (0.06) 0.54 0.6008

& Figures in parentheses are Standard errors.

b The Hi values were computed under the paired ttest for the dif-
ference between the averages of non-WILD and WILD classes.

Table 16. Average class score for behavior questions by
class type and by behavior for spring season.

Behavior Non-WILD2  WILD? It p

Appreciative 258 (0.04) 2.60(0.06) 0.40 0.6972
Responsible = 2.95 (0.06) 3.01(0.07) 0.85 0.4156
Overall behavior  2.66 (0.04) 2.69 (0.06) 0.62 0.5490

& Figures in parentheses are Standard errors.

® The Itl values were computed under the paired ttest for the dif-
ference between the averages of non-WILD and WILD classes.

(Top photo) Focusing on action oriented projects, we found
13 (54%) of the 24 teachers surveyed in the spring reported
recycling trash with their students.

(Bottom photo) In Wisconsin schools, planting trees is empha-
sized at the 4" grade level, thus it is not surprising that 21
(88%) of the 24 teachers reported tree-planting projects.
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Table 17. Teachers involving students in action projects.

Action Project WILD Classes  Non-WILD Classes
Clean a pond 1 0
Recycle trash 7 6
Raise money 2 1
Write letters 3 0
Build bat/bird houses 1 1
Plant trees 10 11
Other 3 2

Table 18. Percentage of students reporting participation in
selected action projects.

Fall Spring
Action Project WILD Non-WILD WILD Non-WILD
Clean a pond 13.4 20.0 26.1 27.9
Recycle trash 65.4 53.7 82.1 80.8
Raise money 247 19.3 30.6 21.5
Write letters 35.3 34.7 34.0 33.3
Bird houses 51.4 48.1 57.4 60.9
Other 0.7 0.7 8.6 45

unless there are recycling facilities in their home, school,
or community. Because students are not always in a posi-
tion to control their own behaviors, the behavior scores
may not be a good representation of student interest in or
responsibility for the welfare of wildlife. (It's not known
if Project WILD has an impact on reducing destructive
behaviors towards wildlife and habitat that could occur
independently from adults, such as shooting songbirds.)
Nonetheless, we thought it would still be valuable to
see whether any underlying difference between these
behaviors set the WILD classes apart from the non-
WILD. No significant differences were found in behav-
ior scores between WILD and non-WILD classes in fall
or spring (Tables 15 and 16). This lack of differences in
behaviors suggests that significantly higher participa-
tion in wildlife-related activities did not influence
higher concept scores in WILD classes; WILD and non-
WILD classes were equally matched in terms of engag-
ing in wildlife-related activities. A comparison of WILD
to non-WILD family activities, based on information in
parent surveys (Table 4), supports this conclusion.
However, Project WILD is intended to lead students
from awareness to action. In a survey of Wisconsin
WILD teachers, Zosel (1988) found 38% of the respond-
ing teachers said their students had been involved in
action-oriented projects to benefit wildlife and the envi-
ronment as a result of Project WILD. Thus we looked at
information related to action-oriented projects that stu-
dents participated in during the school year. Of the 24
teachers surveyed in the spring, 13 (54%) reported recy-
cling trash with their students and 21 (88%) reported
planting trees. Tree planting is particularly emphasized
at the fourth grade level in Wisconsin schools. During
our research year, Wisconsin’s Governor Thompson
encouraged every fourth grade student to plant a tree.
The high number of teachers who planted trees with



Table 19. Paired t-test for difference between spring and fall scores by concepts for WILD and non-WILD classes. Average dii-

ference represents the average difference between fall and spring scores.

Non-WILD WILD WILD vs. Non-WILD

Concept Average Difference®  ItI® P Average Difference? |tIP P Itl e P

Food chain 0.12 (0.02) 5.19  0.0003 0.11 (0.02) 578  0.0001 0.19 0.8512
Habitat 0.07 (0.02) 3.31  0.0070 0.06 (0.01) 4.23 0.0002 0.32 0.7573
Definition 0.10 (0.02) 476 0.0006 0.08 (0.01) 5.27 0.0002 1.10 0.2930
Adaptation 0.07 (0.02) 410 0.0018 0.08 (0.03) 3.17 0.0002 0.37 0.7190
Carrying capacity 0.08 (0.02) 3.35 0.0065 0.09 (0.03) 294  0.0002 0.36  0.7268
Interdependence 0.12 (0.03) 3.58 0.0043 0.13 (0.02) 5.41 0.0002 0.15 0.8844
Human impact 0.13 (0.02) 5.52  0.0002 0.15 (0.02) 8.90 0.0001 0.53 0.6054
Overall concepts 0.10 (0.01) 6.62 0.0001 0.09 (0.01) 11.18 0.0001 0.31 0.7660

2 Figures in parentheses are Standard errors.
b t-test for difference between fall and spring for each concept.
¢ t-test for difference between Wild and non-Wild classes for each concept.

Table 20. Paired t-test for difference between spring and fall scores by attitude for WILD and non-WILD classes. Average differ-

ence represents the average difference between fall and spring scores.

Non-WILD WILD WILD vs. Non-WILD
Attitude Average Difference?  |tI° P Average Difference? ItIP P Itl ¢ P
Intrinsic value 0.28 (0.05) 5.90 0.0001 0.19 (0.05) 3.70  0.0035 7.53 0.1551
Human responsibility  0.20 (0.07) 228 0.0150 0.23 (0.05) 499  0.0004 0.46 0.6524
Appreciation 0.05 (0.07) 0.82 0.4305 0.02 (0.05) 0.48 0.6411 0.87 0.4.49
Hunting 0.11 (0.04) 2.68 0.0214 0.10 (0.04) 2.28 0.439 0.23 0.8216
Overall attitudes 0.15 (0.04) 3.66 0.0038 0.12 (0.03) 444  0.0010 0.46 0.6626

a Figures in parentheses are Standard errors.
b t-test for difference between fall and spring for each attitude.
¢ t-test for difference between WILD and non-WILD classes for each attitude.

Table 21. Paired t-test for difference between spring and fall scores by behavior for WILD and non-WILD classes. Average differ-

ence represents the average difference between fall and spring scores.

Non-WILD WILD WILD vs. Non-WILD
Attitude Average Difference® ItI® P Average Difference? It P Itl © P
Appreciative 0.10 (0.04) 2.13 0.0566 0.07 (0.06) 1.32 0.2130 0.25 0.8096
Responsible 0.04 (0.06) 0.67 0.5169 0.06 (0.06) 1.10 0.2947 1.25 0.2364
Overall behavior 0.09 (0.05) 1.93 0.0795 0.07 (0.05) 1.56  0.1461 0.26 0.7968

@ Figures in parentheses are Standard errors.
b t-test for difference between fall and spring for each behavior.
¢ t-test for difference between WILD and non-WILD classes for each behavior.

their students is not surprising. Nor is the number who
reported recycling unexpected. As 1990 marked the 20th
anniversary of Earth Day, many schools and communi-
ties initiated or promoted recycling efforts. The number
of other projects undertaken seemed few, however, and
reports were similar from both WILD and non-WILD
teachers (Table 17).

When we surveyed students about participation in
selected action projects for wildlife, we found similar
results between WILD and non-WILD classes both in the
fall and spring (Table 18). The student survey question
asked whether students had ever participated in a project
to help wildlife or the environment, and thus was
broader than the question asked teachers. We expected a
more positive response, particularly on something so
basic as letter writing. These data simply reiterate the

absence of any significant differences between WILD and
non-WILD classes in the category of behaviors.

Spring and Fall Differences

When we looked at the difference in student scores from
fall to spring, we found that scores for all seven concepts
and three attitudes (intrinsic value, human responsibility,
and hunting) were significantly higher in the spring for
both WILD and non-WILD classes (Tables 19 and 20). The
analysis of variance showed the same results as the t-tests
(Table 3). This indicates that some learning was taking
place in both WILD and non-WILD groups. No behaviors
were significantly higher in the spring than in the fall in
either WILD or non-WILD classes (Table 21).
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Concepts

Higher survey scores in the spring than in the fall sug-
gest, as expected, that students in both WILD and non-
WILD classes gained increased knowledge of wildlife. In
the fall and in the spring, among both WILD and non-
WILD students, the percentage of correct answers was
the highest for the concept adaptation. The percentage of
correct answers was the lowest for carrying capacity. We
have already discussed student performance related to
carrying capacity, interdependence, human impact, and
the definition of wildlife. The remaining concepts are
less complex and appropriate to the general discussion
of increased scores from fall to spring.

Adaptation

The high understanding of adaptation demonstrated in
student surveys was verified in student interviews. There
was plenty of opportunity for students to learn about
adaptation. In spring surveys, 10 WILD and 8 non-WILD
(of 24 total) teachers reported that they taught adapta-
tion. In interviews, all 16 (8 WILD and 8 non-WILD)
reported covering adaptation. Adaptation is a topic that
tends to be covered at an early age (personal observa-
tion). There were numerous references to prior learning
related to adaptation among the fourth grade students
we interviewed. We also observed teaching about adap-
tation in both WILD and non-WILD classes during the
research. Some of the non-WILD lessons on adaptation
were very involved activities, similar to Project WILD in
style. We saw students making simulated bird beaks with
short or elongated clothes pins and observing the differ-
ences in eating related to beak type. We also saw students
seeking different colored toothpicks in the green grass
and discussing which were easier to find and why.
Among the Project WILD activities that were done dur-
ing the research, ten are listed in the Project WILD guides
under adaptation. WILD activities related to adaptation
were used a total of 21 times. In short, it is not surprising
that students scored high in adaptation.

Both Project WILD and non-WILD teachers taught about adap-
tation. In this example of a non-WILD activity, students look
for colored toothpicks in the grass.
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Habitat

It is surprising, however, that student habitat scores
were so low. In 24 teacher surveys, 11 WILD and 10 non-
WILD teachers reported covering habitat. In 16 teacher
interviews, 8 WILD and 8 non-WILD teachers (100%)
reported teaching the topic. During observations, we
saw activities and heard discussions related to habitat.
More teachers (6) reported facilitating “Habitat Lapsit”
than any other Project WILD activity. Fifteen other habi-
tat-related WILD activities from the topical lists in the
elementary Project WILD guide were used a total of 31
times. Some of these activities may have been processed
to convey concepts other than habitat or to relate the
concept of habitat indirectly.

When we interviewed teachers about the definition
of habitat, we heard many answers. Although most
teachers understood habitat as a place, they did not
always associate the survival needs of animals with it or
list them as Project WILD does: “food, water, shelter,
and space in a suitable arrangement.” We interpreted a
broader range of answers as correct in interviews than
we did in student surveys. It is possible that students
understood the basic idea of animals needing a place to
live but did not necessarily know the Project WILD-
defined components of habitat. In student interviews,
we asked what habitat means. In the fall we interviewed
95 students with this question and found that 65%
answered correctly. In the spring, we interviewed 101
students regarding habitat and 84% answered correctly.
The percentage of students answering correctly was
higher in the spring than in the fall in both WILD and
non-WILD classes, and slightly higher in WILD than
non-WILD classes in both spring and fall (Table 22).

Most students interviewed displayed understanding
of the concept that animals need a home, even if they
couldn’t define habitat. Perhaps the survey questions
depended too much on definition rather than on under-
standing the concept. When we looked at maximum sur-
vey scores in each class, we noticed that, out of a possible

More teachers reported facilitating “Habitat Lapsit” than any
other Project WILD activity, yet student scores related to habitat
were low.
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Table 22. Student interviews defining habitat correctly.

Fall Spring
Students Students Students Students
Interviewed  Answering Correctly % Interviewed  Answering Correctly %
WILD 46 37 80 51 45 88
Non-WILD 49 25 51 50 40 80
Total 95 62 65 101 85 84

24, there were only 4 classes in the fall and 9 in the spring
in which at least one student scored 100% for the habitat
questions. We expected that some students would be able
to answer all four questions that composed the habitat
concept correctly if our survey questions accurately mea-
sured student knowledge. The fact that so few classes
had even one student who answered all the habitat ques-
tions correctly suggests that the survey questions for this
concept may have been confusing or difficult. For what-
ever reason, the survey questions do not seem to yield
habitat scores as high as expected from the observations
and interviews, though quantitative trends (higher
knowledge in WILD classes and higher knowledge in the
spring) are consistent with qualitative findings.

Food Chains

Understanding food chains, like habitat, could be con-
fused by inadequate vocabulary comprehension. From
observations and interviews, it seemed that students
understood that one animal eats another, yet food chain
was not always easily explained. In addition, some stu-
dents were not clear on the terms predator and prey.

Out of 101 students interviewed in the spring, 71
(70%) correctly explained food chains. In spring sur-
veys, at least one student answered all the food chain
questions right in all but two classes. In spring surveys
of 24 teachers, 20 reported teaching food chains; 22
reported teaching predator-prey relationships. In inter-
views of 16 teachers, 14 reported covering the topic of
food chains/food webs, while 15 covered predator-prey
definitions. It is not surprising that both WILD and non-
WILD students scored higher in the spring than in the
fall regarding food chains.

Teachers reported using three of the five Project WILD
activities listed under the topic of food chains in the ele-
mentary guide. At least one teacher participating in the
research used each of the six WILD activities listed in the
guide’s topical index under predator-prey relationships.
Project WILD may not offer as many activities related to
food chains as related to habitat, but the WILD teachers
in the research used what was available to them.

Attitudes

Spring scores were significantly higher than fall scores
for both WILD and non-WILD classes in three attitudes:
intrinsic value, human responsibility, and hunting.
Attitude scores reflect a change in a positive direction
from fall to spring.

A Connecticut pilot study of children’s attitudes
toward animals reported that the attitudes of fifth and
sixth graders were still in the formative stages (Kellert
and Westervelt 1983). At that age, and presumably at the
fourth grade level in the Wisconsin study, children were
actively interested in learning about animals. It may fol-
low that these students were particularly impression-
able in their attitudes towards wildlife at this stage, and
education presented during this time was especially
effective in influencing attitudes. It is also possible that
student attitudes might have naturally altered during
the research year as part of normal development.

Intrinsic Value

When we devised questions to measure the attitude
called intrinsic value, we were looking for agreement or
disagreement that all forms of wildlife are intrinsically
valuable. The attitude of intrinsic value is similar to the
concept of interdependence, which includes the state-
ment that “every form of wildlife is a valuable part of
the ecosystem it occupies.” Concept- or knowledge-
based questions were differentiated from attitude ques-
tions in that knowledge-based questions were designed
with a correct answer in mind. There are no right or
wrong answers for attitude questions; just a preferred
opinion. Since student scores in the concept interdepen-
dence were significantly higher in the spring compared
to the fall, it is reasonable to look for higher spring
scores in the accompanying attitude, and validating to
find them.

When, in spring surveys, teachers wrote the concepts
they considered most important to convey to their stu-
dents, some mentioned appreciation and respect. In this
sense, appreciation was more akin to the attitude
defined as intrinsic value (i.e., all forms of wildlife are
intrinsically valuable) than the attitude appreciation
(i.e., wildlife-related or outdoor activities are interest-
ing, exciting, or fun). In other words, it is not surprising
that student attitudes of valuing all wildlife increased
during the year, since teachers wanted to convey that
very idea.

Nor is it surprising that there were no significant
WILD/non-WILD differences in the attitude of intrinsic
value. According to Ingraham (1990), Project WILD
does not address the intrinsic value of wildlife but tends
towards the western utilitarian viewpoint. Thus the
increase in spring scores for this attitude were not
dependent on exposure to Project WILD.
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Human Responsibility

The most frequent teacher response (12 teachers) to
what they considered the most important idea to con-
vey to their students boiled down to responsibility. The
attitude we call human responsibility (i.e., humans hold
some responsibility for the care and management of
wildlife and the environment) resembles this dominant
teacher goal. Hence, it is not surprising that student
scores in this area increased.

This attitude also resembles one of the concepts in
the research: human impact. All the concepts, including
human impact, were significantly higher in the spring
than in the fall and it’s reassuring that an attitude
closely identified with one of the concepts also shows
improvement.

Due to the wording of some survey items, the atti-
tude section of the student survey may leave room for
different interpretations. We can say definitively, how-
ever, that in spring surveys, 92% of the non-WILD and
85% of the WILD students agreed or strongly agreed
that people should make sure wild animals have a nat-
ural place to live where there’s food and water. High
agreement on this item suggests that students are
embracing the attitude of human responsibility and the
concept of human impact.

When one survey item (Appendix C, Part IV, Number
4) in the human responsibility attitude asked students
what they would do if they knew that chemicals sprayed
on fruits and vegetables to kill the insects were damaging
to other wildlife, 62% of the students in each group
(WILD and non-WILD) selected the sprayed but washed
apples option. Both WILD and non-WILD students
responded with more immediate concern for their own
health than for the welfare of wildlife, without seeing
people as part of the large web of interdependence.

Such contradictions were inherent in some schools we
visited. Teachers would promote recycling with the stu-
dents, yet school lunches would be served with dispos-
able utensils and on styrofoam trays. Since there is no
difference in the answers of students exposed to Project
WILD compared to the non-WILD answers for this par-
ticular question, and since there is no significant differ-
ence between WILD and non-WILD behavior scores in
general, this area of incorporating simple actions that
support wildlife into our daily lives may be a direction
for Project WILD to emphasize more in the future. At
least some progress was indicated by an increase in the
percentage of students opting to eat apples that have not
been sprayed but might have brown spots on them
(from 14% in the fall to 21% in the spring).

Hunting

The hunting attitude looked at agreement and disagree-
ment with the belief that hunting is an appropriate
human activity when done responsibly. There was no dif-
ference between WILD and non-WILD hunting attitudes,
yet scores for both groups increased from fall to spring.
One item in student surveys showed a picture of some-
one hunting and asked if the activity was bad for wildlife
or would harm wildlife (Table 23). Through interviews it
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There were no differences found in hunting attitudes between
Project WILD students and non-WILD students. Interestingly,
scores for both groups were higher in the spring versus the fall.

Table 23. Does hunting harm wildlife? Percentage of student
responses in surveys.

Fall Spring
Class Yes No Unsure Yes No Unsure
WILD 743 147 103 58.1 24.4 16.2

Non-WILD 828 9.8 4.2 69.0 189 114

became apparent that students think in terms of hurting
the individual animal rather than maintaining the health
of the whole population. This is not surprising, but edu-
cation may have affected student understanding of this
question. The percentage of answers in the “yes” column
was reduced from fall to spring.

In classroom observations, we witnessed one teacher
using the Project WILD activity “The Hunter,” which
deals with the sensitive issue of hunting through an
incomplete story. Some teachers (three WILD and seven
non-WILD) reported at least mentioning hunting and
fishing in class, but it is my sense that few teachers
directly addressed the topic of hunting as an educa-
tional issue. Perhaps student acceptance of responsible
hunting increased in conjunction with increased knowl-
edge of concepts related to the needs of wildlife and car-
rying capacity. Or perhaps student attitudes just
changed as students grew older.

Behaviors

The lack of significant differences in behavior scores in
the spring compared to the fall may indicate that stu-
dents didn’t have sufficient opportunity to engage in
wildlife-related activities during the school year. The
climate in Wisconsin, with long cold winters, supports
this theory, as activities such as camping and canoeing
depend on warmer weather. It may be harder for fami-
lies to do even weather-independent activities during
the school year too, since student time is tied up with
school. We didn’t necessarily expect any great increase
in reporting these behaviors.



However, participation in action projects should have
shown a marked increase from fall to spring if teachers
were applying the environmental education goal of lead-
ing students from awareness to responsible action. The
number of students who reported participating in
selected action-oriented projects, according to student
surveys, increased slightly in the spring (Table 18).

Ways Students Learn

An initial focus of this research was to look at ways stu-
dents learn about wildlife and the environment. We
hoped that looking at student learning in a larger con-
text might provide some insights on how to implement
Project WILD effectively. We wanted to know if students
were indeed learning from exposure to Project WILD
and what other factors influenced their learning.

Comparing WILD and Non-WILD Changes
from Fall to Spring

Learning, as represented by increased survey scores from
fall to spring, was occurring in both WILD and non-WILD
classes. But WILD class survey scores did not increase sig-
nificantly over non-WILD class scores when we compared
the fall-to-spring changes in knowledge, attitudes, and
behaviors. According to this analysis, students in WILD
classes did not seem to be learning significantly more than
students in non-WILD classes (Tables 19, 20, and 21).

The margin for increased survey scores was narrower
for WILD classes, since their scores were initially higher
in the fall, and the comparison is based on scores that
have an upper limit. This narrower margin for improve-
ment in WILD classes may have inhibited the growth of
the difference between WILD and non-WILD scores in
the spring. But there was still room for learning.

The lack of any significant difference between the
WILD and non-WILD fall-to-spring change in knowledge,
attitudes, and behaviors is not surprising. With the influ-
ence of seven Project WILD activities seeming small com-
pared to nine years of life experiences that confound the
research, we knew it would be difficult to measure so fine
a difference statistically. It is surprising that any differences
were found, that WILD classes scored higher at all.

Redefining Learning

When we redefined learning as a student answering a
question wrong in the fall but right in the spring, com-
pared to their non-WILD counterparts, the WILD
classes had a higher percentage of students that learned
in all concepts except habitat. Learning was signifi-
cantly more for WILD classes in the concept adaptation
to the 5% level (P=0.0248) and to the 10% level in food
chains (P=0.0571), human impact (P=0.0858), and over-
all concepts (P=0.0780). These data reflect the average
number of questions learned as a percentage of the total
wrong answers in the fall (Table 24). The results of this
analysis indicate a difference between WILD and non-
WILD classes in their progress from fall to spring that

Table 24. Percentage of the total number of wrong answers
in the fall for each concept and over all concepfs.

Concept Non-WILD?  WILD? Itib-c P

Food chain 53.9(28) 61.2(27) 1909 0.0571
Habitat 340(R2) 32.7(21) 0.4220 0.6733
Definition 629 (3.1) 66.9(3.2) 0.8975 0.3702
Adaptation 76.3(4.5) 89.0(3.3) 2.2717 0.0248
Carrying capacity 32.2 (32) 37.4(3.3) 1.1440 0.2535
Interdependence  64.3 (4.1) 70.4 (3.8) 1.1108 0.2678
Human impact 59.7 (3.7) 68.6 (3.6) 1.7246 0.0858
Overall concepts 52.5(1.4) 559(1.3) 1.7674 0.0780

aFigures in parentheses are Standard errors

b t-test for difference in the percentage of total wrong answers
between WILD and non-WILD classes for each concept.

¢ t-values were computed under the assumption of unequai
variances.

was not detected in the other analysis. This may be
because the whole class contributed to the earlier analy-
sis, and there may have been limited room for improve-
ment in the WILD classes in general, due to their high
initial (fall) scores.

To check our understanding of student leaming
based on survey scores, we examined the survey ques-
tions for basic learnability. We identified the questions
which were learned by less than 50% of the students
who answered them wrong in the fall. Only 5 of 27 con-
cept questions fell into this low level of learnability.
Three of the five were questions that depended on
vocabulary; the other two were linked with the defini-
tion of wildlife concept. Three of the five questions
depended on slide images. The statistical indications
that these particular questions were difficult or confus-
ing were confirmed by some interviews. We also looked
at the minimum and maximum concept score attained
by students in each class to find out if it were possible
for these students to answer the concept questions cor-
rectly. Maximums appeared to be comparable over all
classes and most concepts had maximums of 100%. We
also divided the survey questions between vocabulary-
dependent and -independent and compared scores and
discovered that students generally did better on the
independent concept questions than on the vocabulary-
dependent ones. Only 3% (3.6 in the fall; 2.4 in the
spring) of the participating students reported on the
survey that it was hard. Interviews were useful in find-
ing out which questions may have been particularly
confusing, why some students answered the way they
did, and whether student concept knowledge was accu-
rately reflected in survey scores.

Greater learning related to wildlife among WILD
classes is consistent with expectations based on dass-
room observations as well. We requested that both WILD
and non-WILD teachers focus on environmental educa-
tion, particularly wildlife education, when we visited,
and we encouraged WILD teachers to use WILD activi-
ties. Recognizing that classroom visits were very limited
(four observations in each class over the year), and that
we don’t know with any certainty what happened when
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Table 25. Activities observed by category?.

Activity WILD Non-WILD

Reading

Writing

Art

Film/video
Discussion
Brainstorm

Field trip
Participation game
Hands-on

Guest speaker
Show-n-tell
Outside at school
Worksheet
Pictures

Research
Interview/roles
Small group work
Q8&A/Dfflash cards
Demonstration
Other
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& Frequently more than one activity was seen during a single
observation visit.

(Top photo) Teachers, students, and parents all identified the
classroom as an important source of learning about wildlife.
Here students examine a hornet nest.

(Bottom photo) Although current events were not rated as a
major influence on student learning, most teachers incorporated
a current events newsletter like Weekly Reader to introduce
key environmental topics.
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we were not present, we saw more activities directly
related to wildlife in the WILD classes than in the non-
WILD. Of 32 total regular observations in WILD classes, 30
lessons were directly related to wildlife. Of 32 non-WILD
observations, 22 were directly related to wildlife. The
higher number of wildlife-related activities observed in
WILD classes may reflect inadequate resources for wildlife
activity ideas outside Project WILD. When classes were in
the same school, they usually followed the same basic cur-
riculum, so both the WILD and non-WILD classes, for
example, covered adaptation, endangered species, rain
forests, or pollution; only they tended to cover the same
topics in different ways. The WILD-trained teachers had
more resources related to wildlife education, specifically
the Project WILD guides. The non-WILD teachers had no
particular resource related to wildlife available, except
occasional references to wildlife-related activities in text-
books, Naturescopes, magazines and Weekly Reader (a pop-
ular current events newsletter), or wildlife films. All these
resources were available to WILD teachers as well as non-
WILD. We saw more textbook reading and film watching
in non-WILD classes, and more active participation activi-
ties in WILD classes (Table 25). If the prevalent theory in
environmental education is true, students learn better
from doing than from passively being told, whether by a
teacher, a film, or a book. Wadsworth (1979) emphasized
this aspect of Jean Piaget’s research on child development
and learning. Likewise, McInnis (1972) draws generaliza-
tions from educational research and says that people learn
best by doing.

Sources of Learning

Other research has indicated that the classroom is not
the main source of children’s learning about wildlife
and the natural environment; the media (television and
magazines) is more influential (Eyers 1975; Langenau
and Mellon-Coyle 1977; Richmond and Morgan 1977;
Pomerantz 1977, 1985, 1986; inter alia). In this research,
however, teachers, students, and parents all identified
the classroom as an important source of learning about
wildlife. Wildlife education in schools has probably
increased in the years since most earlier research stud-
ies. Project WILD has been available since 1983, but
only in some states. Legislation may have increased the
amount of environmental education in schools in recent
years as well. Or it may be that survey respondents
were prompted to give a school-related response
because the questions were presented to them through
a school setting. For whatever reasons, participants in
this study indicated that classroom activities were
influential. In addition, television and magazines were
used as classroom activities during the research and
constituted part of the influential aspect of classroom
activities, thus this research is not directly contradicting
earlier findings.

To understand the effects of Project WILD, we inves-
tigated the influence of other confounding sources of
student learning about wildlife. In their respective sur-
veys, we asked students, teachers, and parents where
students learned about wildlife (Tables 26, 27, 28). Table



26 shows the percentage of 24
teachers who provided each
response. On a scale from 1 (no
influence) to 5 (major influence),
they rated nine selected influences.
More teachers (19) rated classroom
activities and teachers “strong” or
“major” influences than rated any
other influence “strong” or
“major.” All 6 teachers who rated
Project WILD lessons as having no
influence were non-WILD teach-
ers. We expected all 12 non-WILD
teachers to rate Project WILD as
having no influence on their stu-
dents, but some of them may have
interpreted the question generi-
cally rather than specifically: how
strong an influence might Project
WILD have on students if they
were exposed to it.

Although teachers did not rate
current events as a major influence
on student learning about wildlife
on surveys, they referred to it as
such during interviews, observa-
tions, and informal conversations.
The 20th anniversary of Earth Day
occurred during the research year,
and the media coverage of this
event certainly promoted Earth
Day-related activities. The Exxon
Valdez oil spill also happened dur-
ing that year, and the news was full
of tales of human impact on the nat-
ural environment and pollution
effects on wildlife. Concern about
deforestation of tropical rain forests
was also a big news item at that
time and the Yellowstone fires still
drew media attention. Wildlife-
related discussions sometimes
sprang from current events discus-
sions. Most of the teachers (20 of 24,
or 83%) reported using a current
events newsletter or periodical,
such as Weekly Reader. Weekly Reader
is used in approximately 90% of the
nation’s school districts.

Student surveys asked about
sources of learning in a different
way; still, student responses reiter-
ated what the teachers said. More
students said they learned from
classroom activities than other
sources listed. Both teachers and
students identified student sources
of learning in basically the same
order: teachers and classroom activ-
ities as primary, field trips as sec-

Table 26. Where students learned about wildlife according to spring teacher surveys®.

Influence on Students Some Strong Major
Classroom activities 16.7 45.8 333
Field trips 45.8 29.2 25
Television and movies 4.2 29.2 50 8.3
Books and magazines 50 25 16.7
Parents 58.3 12.5 8.3
Teachers 20.8 41.7 37.5
Location of home 8.3 41.7 29.2 4.2
Current events 58.3 33.3 8.3
Project WILD lessons 20.8 25 25 16.7

@ Teachers were asked which factors have influenced student knowledge and atti-
tudes regarding wildlife the most. This table shows the percentage of 24 teachers

who provided each response.

Table 27. Where students learned about wildlife according to spring student

surveysd.

Influence Yes ?b No
Classroom activities 93.9 2.0 3.4
School field trips 88.4 4.3 71
Activities with family 67.3 16.3 15.5
Nature programs on television 81.6 11.1 6.8
Books and magazines 79.4 134 6.6
Visits to museums 78.7 121 8.7
Camp, scouts, or 4-H 57.0 34.2 8.5

a Students were asked whether they had learned about wildlife and the environment
from each activity listed. Numbers are percentages of students responding.

b Students were directed to mark “?” if they were unsure.

Table 28. Where students learned about wildlife according to parent surveys?.

How Much Has Your Chiid Very Very No.
Learned About Wildlife Nothing Little Some Much Responding
From school activities 71 61.8 31.1 437
From family activities 13.3 513 333 435
From books and magazines 271 56.2 145 436
From movies and television shows 217 543 229 438
From other sources 28.3 9.1 374 253 99

a Parents were asked how much they thought their child had learned about nature
and wildlife from each of five sources on a scale where 1=nothing, 2=very little,
3=some, 4=very much. Numbers refer to percentages of parents responding.

ondary. Television, books, and magazines fell in the middle. Parents and famnily
activities were listed as least influential, although interviews included many ref-
erences to learning about wildlife through parents or personal experiences out-
side school. In the table based on student responses in spring surveys, answers
are summarized with percentages of students who answered each way (Table 27).
A similar question was posed to parents as part of their survey. Parents saw
the family as a comparatively stronger influence than the teachers or students
did. Yet parents still saw school as a strong source of learning for their children
(Table 28). This discussion is not meant to debate which influence on student
learning about wildlife is stronger, school or family, but merely to establish
that teachers, students, and parents all see schools as an important source of
learning about wildlife. Later multiple regression analyses will show that par-
ents and family activities do influence student learning in some situations.
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Table 29. Regression analysis for WILD students.

Parameter Standard tfor H:
Variable Estimate Error Parameter=0 p
Intercept 44.612664 2.339456 19.070 0.0001
Parent interest 2.779762 1.657667 1.677 0.0952
Rural community -2.487932 0.945917 -2.630 0.0092
Black -8.647459 1.711367 -5.053 0.0001
Rural residence -0.176836 1.220691 -0.145 0.8850
Parent grew up rurally -1.068813 0.913445 -1.170 0.2435
Male student -1.456602 0.834325 -1.746 0.0825
Prior knowledge 0.570307 0.027964 20.394 0.0001
Table 30. Regression analysis for non-WILD students.
Parameter Standard tforH:
Variable Estimate Error Parameter=0 P
Intercept 36.688661 2.540778 14.440 0.0001
Outdoor activities 0.324404 0.129478 2.505 0.0132
Adult contributes 1.055172 0.744933 1.416 0.1586
Parent interest 2.392695 1.549303 1.544 0.1245
Rural community -4.651255 1.382949 -3.363 0.0010
Black -8.005520 2.712573 -2.951 0.0036
Lower middle income -1.777254 1.222326 -1.454 0.1479
Rural 1.826782 1.538899 1.187 0.2369
Parent grew up rurally 0.932000 1.201744 0.776 0.4392 Although male responses suggested more
Poor black female 9.608989 5.755058 1670  0.0969 toross i T tine than fmﬁe responses
Male student 3.161760 1.143316 2.765 0.0063 gender was not a primary influence on ’
Prior knowledge 0.610164 0.037848 16.121 0.0001

student learning.

In fall student interviews, we asked 94 students three
related questions:

1. How do you think you have learned about
wildlife?

2. What's the most interesting thing you've
learned about wildlife in the past year?

3. How did you learn that?

Categories that emerged from the interview responses
were the same as those we had selected for inclusion in the
survey questions. The most frequent response categories
were: television/movies; school; family; books;
nature/ direct observation; and magazines. WILD students
mentioned the teacher more frequently and the family less
frequently than the non-WILD students did.

Gender as a Factor Related to Learning

When we added student gender to the analysis of vari-
ance, we found that scores were significantly higher for
boys overall plus in three concepts (food chains, habitat,
and human impact), hunting attitudes, and both appre-
ciative and overall behaviors (Table 3).

The fact that boys scored significantly higher than
girls in several areas is consistent with other research.
Kellert and Westervelt (1983) found males more knowl-
edgeable about animals and females more humanistic.
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Race (1990) found similarly that males scored higher in
the cognitive domain, females in the affective.

As hunting has traditionally been a male-dominated
activity, it is not surprising that male responses suggested
more interest in hunting, both in surveys and interviews.
Many of the boys expressed an interest in hunting when
they were older. Few girls indicated the same.

However, in the multiple regression analysis, student
gender was not a significant factor related to student sur-
vey scores. Hence gender does not appear in the reduced
models of the general regression analysis. Survey instru-
ments were sensitive enough to show some differences
based on gender, yet gender was not a primary influence
on student learning.

When we examined influences on WILD and non-
WILD classes through separate regression analyses
(Tables 29 and 30), we found that being male exerted a
significant positive influence on student scores for non-
WILD students only, not for WILD. This research does
not indicate that students exposed to Project WILD
must be male to learn well.

The Influence of Family Characteristics on
Student Learning

To control for learning about wildlife outside the class-
room and variation due to parental or family factors, we
analyzed a total of 454 parent surveys. Although it took
several months for some parents to return their completed



surveys, the response rate was 74%.
In addition, an unexpected number
of parents added written comments
to the surveys. In the regression
analysis models, parent interest in
having the student learn about
wildlife and the environment was a
highly significant factor related to
student survey scores (Tables 314,
31B, and 31C).

Aside from one parent who
stopped me in the hall to say that
she hadn’t returned the parent
survey but would tell me informa-
tion in person— and proceeded to
enthusiastically relate her interest
in wolves— we had no feedback
from nonrespondents. The num-
bers of parents responding was
similar in WILD and non-WILD
classes, so even if responding indi-
cated particular interest in wildlife
or environmental education for
their children, parent interest was
balanced between the two groups.

In student interviews, the par-
ents’ influence on learning about
wildlife came up repeatedly.
Although teachers and students
rated teachers or classroom activi-
ties a stronger influence on stu-
dent learning, they recognized
parents or family activities as an
important contributing factor.

The typical profile for the adult
filling out the parent survey (and
thus most likely the family partici-
pating in the research) is: lives in an
urban residence (80% of the non-
WILD families, 80% of the WILD
families); grew up in an urban resi-
dence (63% non-WILD, 64%
WILD); is female (71% non-WILD,
67% WILD); is white (87% non-
WILD, 88% WILD); is married (81%
non-WILD, 78% WILD); earns a
middle-level income (67% non-
WILD, 66% WILD); is interested in
learning about wildlife and the
environment (80% non-WILD, 84%
WILD); and is interested in having
the child learn about wildlife and
the environment (94% non-WILD,
93% WILD).

As to why both WILD and non-
WILD parents expressed more
interest in having their children
learn about wildlife and the envi-
ronment than themselves, we
cannot say. Perhaps they see
environmental issues as vital

Table 31a. Regression analysis of family characteristics on spring student survey scores.

Parameter Standard tforH:

Variable Estimate Error Parameter=0 p

Intercept 0.713966 0.017822 40.060 0.0001
Environmental programs 0.017853 0.007210 2.476 0.0137
Adult hunts -0.024512 0.011226 -2.183 0.0297
Reads books 0.020423 0.011353 1.799 0.0729
Reads magazines 0.031159 0.011646 2.675 0.0078
Parent interest 0.066175 0.015451 4.283 0.0001
Agricultural community -0.147059 0.048G89 -3.058 0.0024
WILD class 0.047469 0.011071 4.288 0.0001
Lower middle income -0.051172 0.012430 -4.117 0.0001
Poor female respondent -0.039954 0.017592 -2.271 0.0237
Black female respondent  -0.150731 0.023545 -6.402 0.0001

Table 31b. Regression analysis Model 2.

Parameter Standard tfor H:

Variable Estimate Error Parameter=0 P

Intercept 0.425979 0.027245 15.635 0.0001
Outdoor activities 0.002042 0.001045 1.954 0.0514
Adult hunts -0.016765 0.009907 -1.692 0.0915
Parent interest 0.043321 0.012807 3.383 0.0008
WILD class 0.017531 0.009359 1.873 0.0619
Lower middle income -0.036457 0.010390 -3.509 0.0005
Rural community -0.025226 0.009903 -2.547 0.0113
Black female respondent  -0.152675 0.024538 -6.222 0.0001
Poor female respondent -0.030217 0.015672 -1.928 0.0546
Poor black female 0.067352 0.040374 1.668 0.0962
Fall survey scores 0.501149 0.035891 13.963 0.0001

Table 31¢c. Regression analysis Model 3.

Parameter Standard tfor H:

Variable Estimate Error Parameter=0 o)

Intercept 0.380570 0.047947 7.937 0.0001
Outdoor activities 0.001428 0.001087 1.315 0.1896
Adult hunts -0.009883 0.010370 -0.953 0.3413
Parent interest 0.043591 0.013650 3.194 0.0015
WILD class 0.016325 0.009643 1.693 0.0914
Lower middle income -0.039809 0.010834 -3.674 0.0003
Rural community -0.021761 0.010302 -2.112 0.0354
Black female respondent  -0.154326 0.025313 -6.097 0.0001
Poor female respondent -0.032480 0.016585 -1.958 0.0510
Poor black female 0.056755 0.042577 1.333 0.1835
Fall survey scores 0.485454 0.037480 12.952 0.0001
Parent attitude 1 0.013420 0.009883 1.358 0.1755
Parent attitude 2 0.009150 0.010927 0.837 0.4030
Parent attitude 3 -0.005640 0.010856 -0.520 0.6038

concerns of the future or believe they know enough already, or perhaps their
own interests are simply channeled elsewhere. Regardless, the high interest
parents expressed in having their children learn about wildlife and the envi-
ronment bolsters support for environmental education programs, perhaps
including Project WILD.

Having established that family characteristics of students in WILD classes
were not appreciably different from those in non-WILD classes, that the sam-
ples were similar, and that comparisons between the two groups are valid, we
investigated which family characteristics correlated with student scores in
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both WILD and non-WILD classes. To identify these
characteristics, we conducted a regression analysis,
using variables from the parent survey plus school com-
munity (urban or rural) and class (WILD and non-
WILD) from student surveys. These variables explain
31% (adjusted R-square 0.3097) of the variation.
Students who attend more wildlife or environmental
education programs, read more wildlife-related books
and magazines, have parents more interested in learn-
ing about wildlife and the environment, and are in a
WILD class, are likely to score well on the survey.
According to this analysis, Project WILD is a strong,
positive influence on student knowledge of wildlife
concepts (Table 31A).

The four most significant variables were: (1) the parent
survey respondent was a black female; (2) the student
was in a WILD class; (3) the parent was interested in
learning about wildlife and the environment; and (4) the
household was lower middle income level. Of these four,
the WILD class and parent interest in environmental edu-
cation exerted positive influences on student perfor-
mance in the surveys; the black female survey participant
and lower middle income bracket exerted influence in a
negative direction. We cannot explain the significance of
the black female variable, as the set is not necessarily the
same as the set of single parents or poor survey partici-
pants. The set is, however, a subset of urban participants.
All we can say is that the variable we called black females
must represent some unidentified but highly significant
variable. It is not logical that the race and gender of the
adult filling out the parent survey, as an isolated factor in
its own right, should have any effect on the student’s
score, so this highly significant variable lacks meaning in
this interpretation.

Since other research has found the media, especially
television and magazines, very influential in conveying
information about wildlife and the natural environment
(Pomerantz 1986), we were surprised that television and
movies were not significant in this analysis. It is possible
that the student and parent questions related to television
and movies about wildlife were too limiting. Television
shows and movies on other subjects could teach concepts
(or misconceptions) about wildlife incidentally. Or maybe
the frequency of watching television is less relevant than
the subject matter. From interviews we know that many
students watch few wildlife television shows, but still
watch a lot of television. The fact that television watching
is nonsignificant in this analysis may not be meaningful.

Magazine availability did appear significant in this
study, which is consistent with the media findings
referred to above. Many students said they read Ranger
Rick magazine either at home or at school. In a separate
study on the effects of Ranger Rick (Pomerantz 1985),
children who read the magazine were found to have
higher knowledge scores and more positive conserva-
tion attitudes.

Using only the significant variables from this regres-
sion analysis model, a second model was constructed
(Table 31B). This model explains 52% of the variation with
few variables (adjusted R-square 0.5191) and yielded
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results similar to a third model constructed for the regres-
sion analysis and controlling for even more variables
(Table 31C). This model explains 53% of the variation
(adjusted R-square 0.5312). The parent attitudes (Parent
Survey Section III) as they clustered in the factor analysis
were added. None of these new factors was significant in
the third model of the regression analysis. Parent interest
and fall scores were highly significant in a positive direc-
tion. Lower middle income level and a black female par-
ent survey respondent were both highly significant (P <
0.01) in a negative direction. Having a poor female com-
plete the survey and being from a rural community school
were both significant to the 5% level and in a negative
direction. Project WILD exerts a positive influence on stu-
dent scores, but in this model it is only significant to the
10% level. We still cannot adequately explain the signifi-
cance of having a black female complete the parent survey
as a factor affecting student survey scores. All but one of
the black females who filled out the form lived in urban
residences. Also, 84% of the poor females who filled out
the survey are urban. Of these, 77% are non-WILD, 84%
WILD. The fall scores are positively related to spring
scores in this analysis, so that if a student scores above the
mean in the fall, he or she is likely to score above the mean
in the spring too.

The analysis accounting for the largest percentage of
variation was a regression analysis conducted separately
for WILD (71%) and non-WILD (75%) students, to deter-
mine which family characteristics influenced student sur-
vey scores significantly in each group. In each case a
model with many variables was reduced. The spring
overall concept score is the dependent variable. For the
WILD analysis, the adjusted R-square is 0.7540 (Table 29).
It's 0.7087 for the non-WILD version (Table 30). Different
factors are significant for WILD than for non-WILD stu-
dents. Students in WILD classes are significantly affected
in a positive direction by parent interest in learning about
wildlife and prior knowledge. Negative influences on
WILD spring scores are: attending a rural school, being
black, and being male. Attending a rural school and
being black are both negative influences on non-WILD
spring scores also. But non-WILD students were signifi-
cantly and positively affected by more factors: outdoor
activities, having a poor black female complete the parent
survey, being a male student, and having higher prior
knowledge.

For WILD students, the more prior knowledge and the
more parental interest in learning about wildlife and the
environment, the higher their spring overall concept
scores. The directional influence of a rural community,
however, is negative. Students in WILD classes who are
from urban schools are more likely to score better in the
spring than students from rural schools. Perhaps Project
WILD is more effective in urban classes. This point is dis-
cussed further under the urban and rural differences sec-
tion. Having a parent who grew up in a rural area and
being male both yield a significant and negative effect.
While males are traditionally more knowledgeable about
wildlife, females may learn more from exposure to Project
WILD. A rural upbringing was expected to correlate as a



positive influence on knowledge about wildlife. Perhaps
students with parents who grew up in rural areas are
exposed to wildlife knowledge incidentally, similar to the
way students attending a school in a rural community
might be, and so are less affected by a wildlife education
program like Project WILD. Having prior knowledge is
the strongest influence on spring scores among WILD
classes; being black is the second. Black students in WILD
classes are not scoring as high as nonblacks. This may be
another reason for emphasizing urban education efforts,
since the black students in this study were almost exclu-
sively urban. If Project WILD is an effective tool for urban
students but is not educating black students well, there
may be other education needs in the black community
that Project WILD does not address.

For non-WILD students, as for WILD students, prior
knowledge is the strongest influence on spring survey
scores. The more a student knew already, the higher his
or her spring score would be. Other significant factors
exerting positive influence on non-WILD spring scores
are being male; participating in wildlife-related activities
such as fishing, walking in the woods, camping, feeding
birds, visiting the zoo; and having a poor black female
complete the parent survey. In non-WILD classes, males,
who are traditionally more knowledgeable about
wildlife, do better than females. Traditionally males have
also been involved in more outdoor activities and one
would expect those who engage in more wildlife activi-
ties to know more about wildlife. Being black exerts a
negative influence on non-WILD scores, as does attend-
ing a rural school. Black students don’t do as well as non-
black students in non-WILD classes. The same is true for
WILD classes. Students in rural schools don’t learn as
much in non-WILD classes as students from urban
schools. This is also true for Project WILD classes.
Perhaps what this means is that the formal education sys-
tem related to wildlife is geared more to the nonrural set-
ting. Environmental education tests may get the best
results with students who already know formalized con-

cepts and who are used to learning from the school rather
than from the natural environment around them.

Parent interest in learning about wildlife is not signif-
icantly correlated with high spring scores in non-WILD
classes, whereas for the WILD students it is. Perhaps
parental interest creates the notion in student minds that
Project WILD is a little different and especially interest-
ing: an educational treat. This makes sense even if the
parents are not personally familiar with Project WILD,
simply because there are no other broad, concept-based
wildlife education programs that are widely used in
schools. Since WILD activities are memorable, students
may talk to their parents about what they’re learning,
which may create a positive reaction among parents who
are interested in learning about wildlife themselves. A
positive parental reaction may encourage student partic-
ipation more, whereas a negative parental reaction might
reduce enthusiasm for the program. In a non-WILD, or
more traditional classroom, students may be less depen-
dent on parental interest in any particular topic. There is
no clear cause-and-effect relationship defined by the
data; these ideas represent one attempt to make sense out
of many different data pieces.

The fact that different factors significantly affect learn-
ing about wildlife concepts in WILD and non-WILD
schools may represent some undefined but fundamental
difference in WILD classes compared to non-WILD
classes. Perhaps teachers who use Project WILD are more
comfortable with alternative forms of learning, such as
participatory activities rather than sedentary and tradi-
tional activities such as text reading. Project WILD moves
away from traditional education methods, but within the
school or formal education setting. The program departs

* from traditional learning about wildlife too, because it is

taught in a school context rather than necessarily out in
the woods. Thus the program may be effective with
urban students and females, with students who are used
to formalized learning but are not the traditional wildlife
experts either.

Project WILD teachers may be more comfortable with alternative forms of learning than their

non-WILD counterparts. Here teachers employ two types of learning: the more traditional
method of text reading (left photo) and a Project WILD activity (right photo).
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Urban and Rural
Differences

In other research related to Project
WILD, findings on urban and rural
differences have been inconsistent
(Fleming 1983, Smith-Walters 1988,
Race 1990). In conducting analyses
of student survey scores and in
interviewing students, we noticed
some differences between students
in urban and rural school communi-
ties. We also looked at parent survey
responses as a source of data regard-
ing urban-rural differences in stu-
dent knowledge. The analyses
conducted through the parent sur-
vey data define the student as urban
or rural based not on type of com-
munity surrounding the school, but
on the residence reported by the
parent. This individualized defini-
tion increased the ranks of the urban
students because many students
surrounded by rural communities
actually lived in towns. These two
different definitions of urban and
rural may seem confusing, but I
shall refer to one as the community
or school and the other as the resi-
dence or dwelling. Differences in
procedure and definition account
for any apparent differences in
results between the two analyses.

In the analysis of variance (Table
3), we examined the combined
effects of season, class type, and
community type on student survey
scores. Average class scores were
higher for rural classes in four con-
cepts (adaptation, definition, human
impact, and interdependence), three
attitudes (appreciation, hunting, and
intrinsic value), and no behaviors.
(Note that many of the students con-
sidered rural in the analysis of vari-
ance were included in the urban
category in the regression analysis,
which probably accounts for the
apparent contradiction.)

Exposure to Project WILD is a highly significant positive factor for students living in
urban surroundings because they are less likely to be exposed to wildlife in their daily
surroundings.

Qualitative data particularly support one aspect of this finding. Although it
was never the most common response, in interviews some students defined
wildlife as animals that are potentially dangerous or mean. This response was
more common among students in the inner-city school community than in the
rural or urban industrial communities (Table 32). From a national attitude sur-
vey of fifth and sixth graders, Westervelt (1987) reported more fear of wild ani-
mals among urban residents. If students include a potential attitude of fear in
defining wildlife, perhaps this needs to be addressed to open the door for fur-
ther learning. The number of students defining wildlife as dangerous was fewer
in the spring, so perhaps education fulfilled a clarifying function. All four of the
inner-city teachers in the primary research design reported that they covered
the definition of wild versus domestic animals with their students.

Through interviews, many children associated wild animals with those they
see in zoos. Field trips to the zoo are common for elementary school children, par-
ticularly in urban areas. Although we did not explore this hypothesis further, it
seems that trips to the zoo might affect the image or definition of wildlife in urban
children’s minds, especially if zoo animals are the majority of the undomesticated
animals to which they are exposed within the framework of education.

Rural students have more access to wildlife-related activities and to hunting,
and thus the difference in attitudes towards those things is not surprising. Nor
is the lower score in intrinsic value of wildlife among urban students surpris-
ing. For the few who see wild animals as dangerous, it may be harder to value
wild animals positively.

For the regression analysis constructed from the parent surveys, we found,
through a factor analysis, that different variables were significant to urban and
rural dwellers. We conducted two regression analyses, one for each type of res-
idency (Tables 33 and 34). The season (spring scores being higher), reading more
books, and having parents interested in learning about wildlife and the envi-
ronment were factors significant to both rural- and urban-dwelling students.

Table 32. Definition of wildlife as mean or dangerous by urban-rural school community.

Fall Spring
No. Saying No. Saying
School Community No. Interviewed Mean/Dangerous % No. Interviewed Mean/Dangerous %
Rural forested 22 0 0 25 0 0
Rural agricultural 24 1 4 28 1 4
Urban industrial 24 1 4 22 1 5
Urban inner city 22 6 27 25 2 8
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Table 33. Regression analysis for rural dwellers.

Parameter Standard tfor H,:
Variable Estimate Error Parameter=0 P
Intercept 0.585118 0.059021 9.914 0.0001
Outdoor activities -0.007349 0.002039 -3.605 0.0004
Museum, etc. visits 0.032865 0.007244 4,537 0.0001
Reads books 0.082076 0.082770 3.941 0.0001
Parent interest 0.155896 0.047913 3.254 0.0015
Single parent -0.072193 0.039315 -1.836 0.0686
Adult:child ratio -0.052137 0.018591 -2.804 0.0058
Upper middle income 0.021829 0.018629 1.172 0.2434
Black -0.123849 0.088464 -1.400 0.1639
Season 0.087302 0.017762 4915 0.0001
Table 34. Regression analysis for urban dwellers.
Parameter Standard tfor H,:

Variable Estimate Error Parameter=0 P
Intercept 0.0373075 0.060615 6.155 0.0001
Wildlife programs 0.030726 0.006359 4.832 0.0001
Adult hunts -0.018758 0.010127 -1.852 0.0645
Reads books 0.017795 0.009678 1.839 0.0665
Reads magazines 0.033371 0.010065 3.316 0.0010
Parent interest 0.044774 0.012684 3.530 0.0004
Forest community 0.072234 0.050958 1.418 0.1569
WILD class 0.050486 0.009502 5.313 0.0001
Adult’s education 0.012479 0.003617 3.451 0.0006
Lower middle income -0.040841 0.014374 -2.841 0.0047
Upper middle income -0.017435 0.013705 -1.272 0.2038
Adult’s occupation 0.018943 0.010238 1.850 0.0648
Adult grew up rurally 0.028129 0.010727 2.622 0.0090
Season 0.106282 0.009283 11.449 0.0001
Poor black female respondent -0.043784 0.018091 -2.420 0.0158
Black female respondent -0.100662 0.018781 -5.360 0.0001
Parent attitude 2 0.014281 0.009668 1.477 0.1402
Table 35. Rural-nonrural comparison for overall concept scores; rural defined
by residence.

Rural Mean Nonrural Mean t DF P
Fall 72.52 67.89 -2.6358 366.0 0.0088
Spring 81.44 78.62 -1.7436 366.0 0.0821
Prior knowledge 65.85 61.09 -2.2550 366.0 0.0247
Learned 55.22 54.06 -0.4888 366.0 0.6253

Table 36. Rural-nonrural comparison for overall concept scores; rural defined by

school community.

Rural Mean Nonrural Mean t DF P
Fall 70.86 66.65 -2.9770 366.0 0.0031
Spring 79.70 78.66 -0.7902 347.9 0.4299
Prior knowledge 64.19 59.76 -2.5981 351.2 0.0098
Learned 53.34 55.32 1.0320 366.0 0.3027

Exposure to Project WILD was not
a significant factor for rural
dwellers. For urban dwellers, how-
ever, exposure to Project WILD was
highly significant.

Although it is not completely
consistent with other research, this
finding is logical in that people who
are exposed to wildlife and the nat-
ural environment on a regular basis
may not benefit as much from orga-
nized lessons; whereas those who
are not likely to be exposed to
wildlife through daily living may
learn more through planned curric-
ular activities such as Project WILD.

To better understand urban
and rural differences, we con-
ducted t-tests for fall and spring
student survey scores, learning,
and prior knowledge with both
definitions of rural (residence and
school community) compared to
nonrural (Tables 35 and 36). Rural
students scored higher than non-
rural, particularly in the fall. Rural
students (by either definition) had
significantly more prior knowl-
edge. Although the difference in
overall learning was not signifi-
cant, there would be more oppor-
tunity for Project WILD to affect
urban (or nonrural) students,
given that rural students knew
more in the beginning.

Wildlife education programs
such as Project WILD may be
important sources of learning
about wild animals for urban stu-
dents, as they are less likely to have
other opportunities. Learning
about wildlife in the classroom may
seem even more interesting to them
due to the novelty of the subject
and the familiarity of the place. On
a visit to a rural school, I remarked
appreciatively on the close proxim-
ity of a pond that boasted watch-
able turtles and swallows. The
teacher and class seemed to take
the pond for granted; they didn't
appreciate it as a learning opportu-
nity, since it was there all the time.
Students who are not exposed to
wildlife in their daily surroundings
may benefit more from education
programs.
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SUMMARY

In the examination of three key questions, we have
explored the effects of Project WILD on fourth grade
students in 24 classes in Wisconsin, through quantita-

tive and qualitative methods.

1. Do students exposed to Project WILD know
more about selected wildlife concepts than
students who were not exposed to Project
WILD?

Yes, students in WILD classes scored higher
than students in non-WILD classes in both
spring and fall. More learning took place in
WILD classes, but there was also significantly
more prior knowledge in WILD classes. In the
multiple regression analysis, Project WILD
exerted influence on student spring knowledge
scores in a positive direction.

2. Do students exposed to Project WILD know
more about wildlife-related concepts follow-
ing exposure to Project WILD?

Yes, students in WILD classes scored higher in
the spring than they did in the fall, but so did
non-WILD classes. In the fall-to-spring change
there was no significant difference between
WILD and non-WILD improvement. When we
considered learning as the questions students
answered incorrectly in the fall and correctly in
the spring, WILD classes learned significantly
more than their non-WILD counterparts. An
analysis of variance showed that season (spring
compared to fall) was significant in all concepts;
class (WILD compared .to non-WILD) was sig-
nificant in overall concepts plus four specific
concepts.
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.In what ways do students learn about

wildlife and the environment?

The answer to this question is very complex and
should be pursued further. In this study, stu-
dents, teachers, and parents identified classroom
activities and teachers as important influences
on student learning about wildlife. It is possible
that teacher interest in wildlife and environmen-
tal education affected the WILD students, even
in the fall. In general, students scored highest on
the concept of adaptation, lowest on carrying
capacity. Teachers conducted many activities
related to the concept habitat. Sometimes the
distinction between vocabulary comprehension
and concept knowledge was confusing. An aver-
age of seven Project WILD activities were used
in the WILD classes. When asked about the most
interesting activity related to wildlife, students
most frequently described field trips and Project
WILD activities. Teachers most wanted to teach
human responsibility to their students. Action-
oriented projects consisted mostly of tree plant-
ing and recycling. The importance of current
events as an influence on student learning may
have been under-recognized. Books and maga-
zines, parental interest in learning about
wildlife, environmental education programs
attended outside school, and Project WILD were
significant positive influences on student spring
survey scores. There were no significant differ-
ences in family characteristics between WILD
and non-WILD classes, yet multiple regression
analyses showed that different factors affected
student learning in WILD compared to non-
WILD classes. Likewise different factors influ-
enced rural students than influenced urban
students. Although rural students initially had
higher scores, Project WILD proved a significant
and positive influence on urban students but not
on their rural counterparts.



Teachers might use more Project
WILD activities if workshops encour-
aged adapting WILD activities to fit
existing curriculum units. In this
example, rather than adapting a WILD
activity on fish adaptation to fit with
the current insect unit, the teacher
decided to do an activity on fish adap-
tation unrelated to the current unit.

S. GILCHRIST

Continued education through teacher
workshops is highly recommended.
Teachers trained in wildlife concepts
may influence students in other ways
aside from Project WILD activities.

IMPLICATIONS AND RECOMMENDATIONS

The Future Role of Project Wild

Project WILD, as it has been implemented in Wisconsin,
asserts a positive influence on student learning about
wildlife. The program provides a good entry point for
environmental education in the classroom. Not all teach-
ers using the program are experts on wildlife concepts,
yet they can use the activities. Students in non-WILD
classes were learning about wildlife and the environ-
ment too, but their teachers had fewer resources. WILD-
trained teachers seemed more interested in teaching
about wildlife and the environment. Qualitative data
showed that students and teachers liked the activities.
The fact that Project WILD is a professionally developed
program that has been evaluated validates teacher
expenditure of class time on wildlife- and environment-
related issues and this validation promotes the infusion
of environmental education.

Students learn about wildlife and the environment
both through schools and non-formal settings. Other
positive influences on student learning about wildlife,
such as books, magazines, and television, may be par-
ticularly available to students through the schools. Since

students, teachers, and parents identified school activi-
ties as an important source of learning about wildlife
and the environment, and since children spend many of
their waking hours in school settings, the program
should be continued with a focus on schools, where
more students can be reached. :

Since Project WILD activities and field trips shared
similar appeal for teachers and students, Project WILD
activities may work well to promote learning from field
trips. Activities may be incorporated into the field trip
or used as pre- or post-trip processing. Project WILD
should continue to be offered through non-formal edu-
cation settings as well as schools.

With parent interest being such an important factor
in student learning about wildlife and the environment,
especially for students exposed to Project WILD, WILD
activities could be used more for whole family educa-
tion through community events, family field day cele-
brations at schools, or to infuse education in family
recreation at state parks and nature centers.

Given that teacher workshops may be associated
with teacher interest in environmental education, which
may be associated with increased program use and
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In one Project WILD activity, students played the roles of
predators and prey where predators grabbed ribbon “tails” of
prey. Student learning differed according to the different ways
teachers processed the activity.

effectiveness, continued dissemination through teacher
workshops is recommended. Teacher training in
wildlife concepts may influence the students through
teacher definitions and related discussions, aside from
the activities themselves.

However, teacher use of activities could be increased
and the activities could probably be used more fre-
quently and effectively. When we asked teachers what
would help them incorporate more wildlife education
into their curricula and use more Project WILD activi-
ties, they responded: more training, more educational
materials, and more planning time. Their response is
consistent with other research (Johnson 1980, Zosel
1988). We can’t control the amount of planning time
available to teachers, but by providing more training
and more specifically adapted materials, we can reduce
the need for planning time. Lewis (1981) indicated that
teacher training supplemented with classroom activities
yields increased student knowledge and promotes pos-
itive attitudes towards the environment.

In classroom observations, I noticed that teachers
tended not to adapt Project WILD activities to their own
curriculum units. For example, a teacher conducting a
unit on insects interrupted the unit to do “Fashion a
Fish,” rather than altering the activity to “Fashion an
Insect.” This may have been a side effect of the research-
ers’ presence. However, teachers may use more activi-
ties from the guides if they see how to adapt them for
their own use. This kind of adaptation can be demon-
strated in workshops and the flexibility of the program
can be emphasized. In addition, since many teachers
cover current events in their classes, relating Project
WILD activities to current events in teacher workshops
may help teachers see how to infuse wildlife and envi-
ronmental education.

Given that each Project WILD activity may convey
more than one concept, depending on how the activity is
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processed or discussed, it may be useful to stress
conscious processing of activities towards specific con-
cepts. In one salient example, I observed a Project WILD
activity related to predators and prey as it was conducted
in two different WILD classes: “Quick Frozen Critters.”
In this activity, an adaptation of freeze tag, potential prey
have to collect food tokens while predators try to catch
them. The activity is designed to teach about adaptation
and limiting factors, yet it relates to food chains in that it
dramatizes the predator-prey relationship. Students par-
ticipating in the activity might learn about escape and
protection methods of prey or about the difficulties of
being a predator. In one class, one student dropped his
“tail,” a ribbon that predators had to snatch to signify
catching prey, and was consequently tagged by a preda-
tor. The boy was in tears, so the teacher stopped the
action and facilitated a discussion on the question of fair-
ness in nature. When we interviewed a sample of stu-
dents who had participated in the activity, they told us
they had learned that animals in nature don’t get a sec-
ond chance if they make a mistake. In another class, the
teacher facilitated and processed the same activity differ-
ently. There, the teacher increased the number of preda-
tors from one round of the activity to the next. During the
discussion following the activity, the teacher emphasized
the point that the prey were all caught more quickly
when there were more predators. However, the way this
point was stated during the discussion and the way it
came back to us during student interviews was that it
was easier to catch all the prey when there were more
predators. This statement is not necessarily true. If preda-
tors compete with each other for the same prey, it is likely
to be harder for each predator to catch sufficient prey to
survive. This difference in learning through the same
activity illustrates the importance of processing activities
carefully to attain whatever educational goals prompted
use of the activities. Project WILD workshop facilitators
can emphasize the processing aspect of activities as they
prepare teachers to use the guides.

People do not always share the same definition of
wildlife, which adds to the confusion of any wildlife
education program. Yet students in classes with WILD-
trained teachers understood the concept more consis-
tently, even in the fall. Wildlife education should begin
with defining wildlife. It may be particularly advisable
to initiate wildlife education programs for urban popu-
lations with a basic definition. Facilitators of WILD
workshops can address the definition of wildlife and
encourage teachers to define terms with their students.

Fourth grade students in the research exhibited a lot
of prior knowledge related to wildlife concepts. Fall sur-
vey scores were high and the students generally per-
ceived the survey as easy. This indicates that students
younger than fourth grade can master some wildlife-
related concepts. Prior knowledge was higher for WILD
classes than non-WILD and prior knowledge was a sig-
nificant influence on both WILD and non-WILD spring
scores. It may be advantageous to teach appropriate
concepts to children at a younger age.



Project WILD made more of a difference for urban
students, although urban students initially knew less
than their rural counterparts. It is logical to promote
academically feasible wildlife and environmental edu-
cation programs such as Project WILD in urban areas,
where students may have less access to traditional out-
door learning experiences. People in large population
centers can influence decision-makers because of their
concentrated numbers. It is imperative, as the country
is urbanized, that city dwellers understand the needs of
wildlife, or it may become increasingly difficult to
manage habitat for wildlife conservation. This research
suggests that Project WILD should be promoted with
urban audiences.

Aside from tree planting and recycling projects,
there were few action-oriented projects undertaken in
the fourth grade classes participating in the research.
There was no significant difference between WILD and
non-WILD student participation in action projects. Yet
Project WILD aspires to lead students from awareness
to action. Perhaps Project WILD workshops need to
emphasize more responsible behavior and construc-
tive actions. The national trend in Project WILD
towards schoolyard habitat sites and action grants
may begin to address this point. It may be, too, that
teachers need more training to support their students
in taking action.

As Project WILD gains acceptance and recognition,
and as the activities are used more widely and more fre-
quently, the program may fill its potential function in
moving environmental education, and wildlife educa-
tion specifically, into the mainstream of education. In
Wisconsin, we have legislation to assist with this move-
ment, yet many schools are slow to actually infuse
teaching about the environment into their classrooms. I
see Project WILD as a program with the ability to facili-
tate the widespread infusion of environmental educa-
tion, if we use the opportunity.

Future Research Related
to Project Wild

This evaluation of Project WILD has uncovered many
questions we’d like to explore. Since Project WILD is
used more at the elementary level, how can we better
meet the needs of secondary educators? Since fewer
activities from the aquatic WILD guides were used dur-
ing the research, we could identify what aquatic educa-
tion resources are used and assess what would foster
the increased infusion of aquatic wildlife education in
schools. Since urban-dwelling students tend to know
less about wildlife concepts, yet benefit from Project
WILD, how can we best meet their environmental edu-
cation needs? Since Project WILD is a positive influence
for urban-dwelling students but may not be educating
black students effectively, we need to find out how to
reach people of color with wildlife and environmental

education. Since students in classes with WILD-trained
teachers tended to perform better on surveys even at the
beginning of the school year, it would be interesting to
conduct a more extensive study comparing the effec-
tiveness of teacher workshops alone, educational mate-
rials and classroom activities alone, or workshops and
materials combined. Since training is one potential way
to increase the infusion of environmental education in
school and community, yet we can’t completely retrain
professionals already practicing in the field of educa-
tion, it would be valuable to determine whether efforts
are better expended in training new teachers through
preservice programs, or whether we should focus
efforts on practicing teachers (including new teachers as
they complete preservice programs and join the experi-
enced work force) through in-service efforts. Since a
goal of Project WILD and other environmental educa-
tion efforts is to progress from awareness to action to
create an environmentally responsible citizenry, we
should examine the characteristics of educators
involved with action oriented projects to determine
what leads to successful student action. Then we could
develop and implement a prescription for developing
an actively involved and environmentally responsible
citizenry. Since family interest and activities may influ-
ence student learning about wildlife and the environ-
ment, we could pursue use of Project WILD and other
environmental education programs with families and
evaluate the effectiveness of those efforts.
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APPENDIXES

Appendix A.
School Recruitment Materials

You will soon receive an invitation from the Wildlife Research
staff of the Department of Natural Resources to participate in a
new research study dealing with environmental education and
Project WILD. Through surveys, interviews and classroom
observations, the research will attempt to determine the impact
of instruction using Project WILD on student knowledge,
attitudes, and behaviors related to the environment and wildlife.
The results of this study will provide direction to Wiscomnsin and
the National Project WILD program in planning to help children
learn about the environment and wildlife related principles.

Susan Gilchrist, from the DNR wildlife research staff, will be
contacting you soon to enlist support for this research in your
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Appendix A. (Continued)
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interviews, and obsarvat:.ons

e : . : i3 N o
to each class for the purchase of educational materials. This contr:.bution
will be provxded after the research is completed, so that an influx of new
materials will not interfere with the objectivity of the research.

By participating in Project WILD Research, you will be joining a network of
educators interested in sharing good ideas about environmental education.

By observing in many excellent classrooms where environmental education
is being taught in Wisconsin, Project WILD Research staff will gain
exciting classroom ideas. When the research is completed, these ideas will
be shared with anyone interested in environmental education.
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Appendix A. (Continued)
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Appendix A. (Continued)
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Classroom observations will be conducted four to .
, school year. Classroom observations will be arranged in conjunction with
each teacher’s schedule and curriculum plan. Observers will be as
inconspicuous as possible, to avoid interfering with the teacher's plans.
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Parent Surveys

Only part of a chlld's learning takes place in the classroom. Therefore
the study will include a brief survey for the parents of the fourth grade
students in the study to fill out. The research staff will depend on the
‘assistance of the school in obtaining parent names and addresses for the
mailing of the surveys. We will ask for a brief support letter on school
stationery to accompany the survey.

Survey Results

The results of the survey will be compiled and analyzed during the 1990- .
91 school year. These results will be made available to you as soon as
the analysis is completed.
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Appendix B
Definition of Concepts, Attitudes, and Behaviors

a:adspace, appropnateness of chmate, and human mterachon in each area. ' -
Three questions were mduded in this concept: Part I4; Part I1,8,13.

6. Human Impact: o
* Human actions 1mpact the environment, including wildlife.
» Humans have some responsibility for the care and management of the
environment and wildlife.
¢ Human responsibility for wildlife and the environment begins with
individual actions.

Five questions initially were included in this concept: Part L,5; Part I1,9,10; Part VI,4,5. The last two
questions, Part VI, 4 and 5, were dropped from the statistical analysis because interviews indicated
that they were confusing.
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- ¢ Wildlife 1 or activities ate;lnterye‘sﬁrig‘,'exciﬁng}or fun ol
~ The five survey items used to measure this attitude are: Part I, 9,10,11,12; Part V1.

BEHAVIORS
The behavior section contained a total of 7 questions under the two categories.

1. Appreciative Activities:
* Respondents choose activities to appreciate or enjoy wildlife or the outdoors.
Five survey items were used to measure this behavior: Part IV,1,2,5,6; Part V,2.
2. Responsible Actions:
¢ Respondents act responsibly for wildlife and the environment.

Two survey items were used to measure this behavior: Part IV,3; Part V,3.
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Appendix C.
Student Survey

k fiéasq

TEACERR: 0 ___ DpaTE:

Please citcle the let:t;er next to your !ESI answer to the questions that
follow.

1. Are you
A. a boy
B. agirl
2. Do you live...
A. 1in the country, on a farm -
B. 1in the country, but pot on a farm
C. in a town or city

D. on the edge of a city, in a suburb
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Appendix C. (Continued)
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‘To prevent grasshoppers from damaging crops, farmers ip.r'njéd a chemical
called a pesticide on the leaves. Grasshoppers ate the leaves and were
poisoned. Why did some nearby birds lay eggs with shells that were too
thin? ' : T

A. because the birds didn't have enough food

B. _because the Sirds ate the poisoned insecv:ts_ _

C. because the birds built their nests with poisoned leaves

D

). because the birds found no leaves left to build their nests
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C. there would be a ot of dead animals lying around
D. nothing would change
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Appendix C.
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. People should make sure wild animals
there’s food and water. : -

Strongly Agree  Agree

Utisure

Disagree  Strongly Disagree

7.
St:rongly‘ Agree Agree Unsure

There should be more laws against littering and polluting.

Disagree Strongly Disagree
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16. It's 6kaly‘tof hunt for fun j;o;v“ein *.1f“'yo‘u don’t vant the meat for food.

Strongly Agree  Agree Unsure  Disagree  Strongly Disagree
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e
-

.

-

.
<

fi‘sf‘fg% -
- ~
%sz’if?;‘%a&g’g -
= &mm gxgz _g‘g o

-
;y; 3

e
.
o
.

wrapper

- 'B. put the in éz

someone or something

e o

c.
D. don’t notice what I do with the wrapper

1f I knew that chemicals sprayed on fruits and vegetables to kill the
insects were damaging to other wildiife, I would rather eat

A. spotless apples that must have been sprayed

B. apples that have not been sprayed but might have brown spots on them

C. sprayed apples as long as they are washed off

D. no fruits and vegetables
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Appendix C. (Continued)

go canceing

go hunting
feed birds

go to the zoo

YES

NO

NO
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Part VI, Question 1. Which kinds of animals are wild?

D
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Part VI, Question 2. Which animals are predators?
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D. heating houses
E. spraying crops

F. draining wetlands
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Part VI, Question 3. The next slides are pictures of places. Circle “YES” if some wildlife could live in the place
in the picture, “NO” if no wildlife could live there, or “?” if you really don’t know. Circle your BEST answer.
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Part VI, Question 4. Do the activities shown in the next pictures help or hurt wildlife?
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'ﬂﬁgre is no stion, ;‘rbut;we‘ would 1ike
, you found the questions hard or easy. .
: Please circle the letter next to your BEST answer. ‘

A. Most of the questions were too hard.
B. Most of the questions were about right.

C. Most of the questions were too easy.

THANK YOU VERY MUCH
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Part VI, Question 5. Are these recreation activities bad for wildlife?
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Teacher Fall Survey
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~ C. Project Learning Tree S
~ D. CLASS Project (National =~ :
. _Wildlife Federation) : Do
\ E. Acclimatizatio L i
' F. OBIsS N .
G. Naturescopes (Nationa
Wildlife Federation)
H. Other :
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E. Utilization of natural
resources . - ol :

F. Aquatic resources

G. Hunting/trapping

H. Current environmental ' o
issues:

I. Other:

8. Did/will you use Wisconsin
DNR materials for wildlife
education?

A. . Wildlife fact sheets
B. Study guides

C. Posters

D. Other: : :
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Appendix D. (Continued)

11. What do y:m:-c,éﬁs'idé;" to be the most important concepts or
- ideas to convey to fourth grade students regarding wildlife?

2 8
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g questicns if you have at ded-‘Bi‘xfejeéi:ffﬁ} e
cti ,i '

Acti?ities

WITh sotivicies vou nsed 1ot yeur!

year (1989-90)? Plea;,> ;

L Please list any Proj ect WILD actlvitles you have used already .
this school year. s - , : ,

5. Did you partic:.pate in a Pr03ect WILD tra:.m.ng program’
: Please check the appropriate answer.

YES __ ~__NO

6. How many hours of Project WILD training did you attend?
Hours

7. Which Project WILD Guide did the training program you attended
emphasize? Check ALL answers that apply.

Elementary Secondary Aquatic
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participated in Proj ect WILD activities prior to four
‘ ‘ylease circle ,the letter next to your 5&&2 answer.

your class

B. No e ”
C. I don’t know
How do parents assist in your class program‘? Please circle
ALL answers that apply-«
A. Parents assist with the curriculum in the classroom
B. Parents assist on field trips
C. Parents attend parent-teacher conferences
D. Parents attend school open houses and special events
E. Parents assist as guest speakers in the classroom
F. Parents assist in other ways:
(Please list)
G. Parents do NOT assist
Do parents. assist in teaching any wildlife-related concepts?
A. Yes: (Explain)
B. No
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Appendix D. (Continued)

Other training:

(Please list)

5. What college degree(s) do you have?
degree(s) and major study area(s).

Degree: Major:

Degreé : Major:
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Appendix E.
Teacher Spring Survey




J.

rescopes (National
life Federation)
Living Lightly in the’

City ,
Other: .
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Appendix E. (Continued)
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‘ A, Yes : ' ' i
Bo - NO

If yes, which one?

6. Did/will you teach
environmental education

as a geparate unijt? : :

A. Yes
B. No

If yes, how many hours
long is the unit?
Hours
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What Wisconsin DNR materials/
services did/will you use for

‘l:Utiliéétion of natural
~ resources
Aquatic resources

Hunting/trapping

‘Current environmental

issues.-'

Other:

wildlife education?

A.
B.
c.
DQ

- Wildlife fact sheets

Study guides
Posters
DNR guest speaker
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Appendix E. (Continued)

o
s G
.

. o
- o . o

o .
... =

- o - -

special events
Seasonally, when the
1 weather’s nice @
F. When a related issue
- arises in current events
‘ ~ G. Rarely or not at all
H. Other:

12. What is the estimated number of hours you have spent teaching
about wild animals this semester? L :

Semester dates: from __/_ /90 to __/__ /90  ____ hours
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Appendix E. (Continued)
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'~ Project WILD activities.‘k

arti §ated in Project WILD training m you pmr__:g
ILD activities, you may skip this section and go

*oject WILD activities did you use this school year
- : Activities

;wing questions if you have attended Projectj;

‘Do you plan to use any Project WILD activities next school

year (1990-91)? Please circle the 1etter next to your BEST

answer.
A. VYes
B., No

What would you need in order to use more Project WILD
activities? Circle the letter next to EVERY answer that

applies.

.A.  More background information about wildlife

B. More training

C. More funds =

D. More support from school administratlon

E. More classroom materials.

F. Better access to outdoor facilities such as parks
G. More planning time

H. Other:
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Appendix E. (Continued)

n ten (lease xplain):_

What wildlife-related mégasines' do your students have eésy‘ :

access to in the classroom or the school library? Circle ALL

answers that apply.
A. ZOObook

B. Ranger Rick A
C. Others: (list)
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Appendix E. (Continued)

A.
B.
C.
‘D.
E.
F.
G'

Please check the “IK!QL!E;&IEDE!I&
in wh:Lch you involved your fourth grade students.~

Clean a pond or stream

3. Have yon partlcipated in any projects to benefit wlldlife or
' the environment? Please check the "PARTICIPATED" column for
EXEBX project in which you've bean involved. - '

" column for me projectf

Recycle trash
Raise money for wildlife
Write letters
Build bat or bird houses

Plant trees

Other:

4. What do you think influenced your nts
wildlife in the past year? Please be specific.

students’ learning about
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Appendix F.
Parent Survey

‘ltimis- b’.‘--t-."tt.l'di‘t.'....q"--0’!...."1

’“Ch'igaﬂ..c.--..-........’.-....-c.-;.o-..--Z

MISCONSIN s ersrcseneasinescnsvsisnnvunnes

MIONeSota. ... . il i eiiiiiiiiuitaasasaneclt

There are no right or wrong answers. If none of the answers provided
for a question seems exactly right, choose the one that is closest to:
your own answer. The best answer is the one which most closely
reflects your oun feelings and beliefs, or what you actually do.

Please answer every question that ’a_pplie‘s to you.
Thank you very much. ' :
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mational Wildlifem....ooeeoereerieeerareeaaanacacsonss?

“National Geographic®....c.ceeceseaccccncsascccccacaassll

. “Ranger RICK ™. . eeeeeencecncnssoncccsconccasasesseonnesll

%200 BOOK™. oo ouioruencncanerocncocnccncrerocccenananal2

ococ-.too.o0......--....0.......13

My Big Back Yard"...

Other: , _ Cvecsesacnesacolb
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Appendix E. (Continued)
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6. which mtdiife or env:romlental educatlon programs, bestdes school
programs, has your fourth grader ever attended" c;rcte all that

A state park or nature center program such as msc. e
Junior Ranger? ..........................................1

A summer camp including nature lore or environmental
OAUCALION c oo evsinasissbrsonisessnsssbnssusssessssssil

Scouts, 4-H, Campfire Girls, other youth

GPOUPS. i viniivsisasivoansrincsrivnsinnbositceivenscsssssssd

: None that I know Of.ce.seiereennnereccconeeeecnnenceenasd
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Appendix E. (Continued)
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sseseressanes ;;..*.."'33‘ -

Eoa e

Turkey Federation.....ceoeeeeesennecnecclb

1he Ruffedﬁfm (s‘ibcyi*et’)»"........-‘........;.....l....-.-‘s

The Wisconsin Traﬁﬁer Asgociation..................;...16
The Timber Wolf ASSOCTALION..eveeeeenneieseeconacanasal?
A Rod and Gun (sportsman's) Club.....cccceccnancncaanaa18

Other: cesesescsasesl?
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Appendix E. (Continued)

, Other: ,

in

the past ten years, has any adutt m your househoid
r mpated in a pro;ect to heip Wi iditfe or the environment?

n'cte atl that ly.

; cleanmg up a pond or stream for

mldhfe................................................1

k tng funds for the protecnon “of endangered

es.......................................,.........2f

'letters to support wi ldltfe or envtromental

concerns................................................3

ling bird or bat

MBsssisscstéeacenzecrioiiiad ikt din et iiocneonnah

e D

3. Does any adult in your household hunt? Circle your best

answer.

VoS . .l iiiiieisseneaaiasiviaicsinenannaase]

“o‘,.o--u’.-voooov.--o-.o-o0o..----us-o..-o.-d-o‘ﬂ.--nta;»nz

1f yes, what do they
hunt?

4. Does any adult in your household fish? Cirjcle'you'r best

answer.

Yes, L. e i iessaanaeea]

MO i i i tiieientinsasicanoinussisnuveveacncanns .2

5. Does any adult in your household trap fur bearing animals?

Circle your best
answer.

B i i i ininmeneneabnnbensddysvhtiis sy e yiirdis vieia)

0. o cccnosonnnosesessini oo il i SOuUL el e o vie waisie n el
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“nature is
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very delicate and is
_easily upset. .

.

.
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.
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o
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6. Humans are justified in
changing the natural
environment to suit their
needs.

7. Humans must live in harmony
swith nature in order to
survive.

8. We shouldn't be concerned
about environmental problems
because science and technology
will solve them.

1
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Appendix E. (Continued)
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but gg_ ona fam...........................2
n a m‘l ¢,ty OI‘ tm........-.........-........-......c..B
In a big ctty..‘............................................4
On the edge of a city, in a suburb..ce.cceouenrnencsaeaenasld
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Appendix F. (Continued)

Circle the one
e that comes closest.
HomemBker. . ... ... . . i i iiiviiaveicaeneiaaaisd
Professional/Zlechnical. . i viiiiviisiooniiosncvwsanss
Monager/Administrator. . . ... o il vaiiin S
Clerical/Sales. ... .ccccouiiiiiiiiicicacsoncsnvasasacensalh
Skilled industrial worker.....cceccevcceccecncecsscoacasad
Service WOTKer....cccieveensceccasncaccsnscasnsacsccncasd '
Farm Wworker/Farmer. . ..coceeeeeceonssecaccaconccsansaseensl
3070 0| PR G S e e L i RN i o
UNemployed.....cceceentncsccscsonssccencnnsnscssnsncanesd
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Appendix E. (Continued)
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Appendix G.
Student Interview Sheets

5. What Xinds of wildlife might be found in cities?

6. What do you think the word "habitat" means?
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Appendix G. (Continued)
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14.

What kinds of things do you do with your parents related to
wildlife? . : A

=
-

-
-

i
-

.
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.5a differe

fay’s class

7. Vhat ﬁo‘es "wildlife" mea‘nwto you?
8. What does "hunting™ mean to you?
9. How do you feel about hunting?
| -10. What caused you to' fe-el. that way about hunting?

11. Tell me something interesting you’ve learned about wildlife in the past year.

12. How did you learn that?
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Appendix G. (Continued)

9. - What kind of pets do ydu hgvg? i S = f S

e

inals and what caused you to feel that vay?

10. What is your responsibility for these pets? 1
11. Tell me something you’ve learned about wild animals in the past year.

12. How did you learn that?
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9. What do you like about that animal?
10. How did you become interested in that animal?

11. Tell me something you’ve learned about wild animals in the past year.

12. How did you learn that?
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Appendix G. (Continued)
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6. What does the word "habitat” mean? .

7. What does the phrase "food chain" mean?
8. What does the phrase "carrying capacity" mean?

9. What responsibility do people have for wildlife?
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amedbﬁtsié’e"é’f school this yeaif."

17 What was the most interesting activit:y related to wild animals that: you did
in school this year?

18, If you were the teacher, what would you teach 4th graders about wild animals?
How would you teach it?

19. Have you ever heard of Project WILD?
What do you think Project WILD is?
‘What do you think of Project WILD ?
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Appendix H.
Teacher Interview Sheets

grade?

6.  How does environmental education help you meet your goals for the fourth
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ng?.

How has this training influenced you and your teachi

14
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Appendix H. (Continued)
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gwﬁneous iscussion or planned

M,mww e A

you of
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5.  How do you think they learned this sbout wildlife?

6. What do you think was the strongest mﬂmnce on t:he children’s learning
about wild animals this year?

7. aow do you think the especi.ally knowlegeable student(s) in your class
developed 1nterest and learned about: wild animals?

8. What was your most successful wildlife-related activitf with this year’s
fourth grade students, and what was the source of the activity?

9. What special events/expert speakers in the school or community
stimulated student i.nterest in wildlife?
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Appendix H. (Continued)

Which wildlife-related (Project WILD) activities worked well with the
students, and which didnot? = - '

What effect has your (using Ptoject WILD) teaching about wildlife ﬁad.on
student knowledge, attitudes and behaviors related to wild animals?

How has participation in this research affected you and your class?
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33.

34,
35.
36.
37.
38.
39.
40.

41.
42.

43.

volcanoes/earthquakes

fossils

glaciers

pond/forest/prairie succession
road/railroad construction
urban sprawl

population grovth

ozone depletion

global varming/greenhouse effect:
drought '

nature appreciation
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Appendix 1.
Observation Sheets
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9 ci@ég mood/group dyﬁémiics: ' » ; :

10. Student engagement:

11. Teacher interest/enthusiasm:

12. Comments:
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Appendix J.
Creating the Multiple Regression Analysis

To explain the variation in spring student survey scores due to Project WILD, while control-
ling for other influences that may have affected student learning about wildlife, we con-
ducted a multiple regression analysis.

The first model included 34 variables (taken from the parent surveys plus the class and
school community): activities score (Section I, 7); adult contributions to wildlife organiza-
tions (Section I, 1); projects to help the environment (Section II, 2); magazines available
(Section 1.2); wildlife places visited (Section 1, 1); environmental education programs (Section
L, 6); hunting adults (Section II, 3); fishing adults (Section II, 4); magazines students read
(Section I, 3); books students read (Section 1, 4); parent interest in learning about wildlife
(Section IV, 1A); parent interest in student learning about wildlife (Section IV, 1B); education
of the parent (Section IV, 7); poor, lower middle income, upper middle income (all from
Section IV, 9); professional /managerial occupation, homemaker/industrial worker, or cleri-
cal/sales/service occupation (all from Section IV, 8); black respondent (Section IV,6); rural
residence (Section IV, 2); respondent grew up rurally (Section IV,3); single female respondent,
black female respondent, poor female respondent, lower middle income female, and poor
black female (all combinations of items in Section IV with number 4); the adult-child ratio
(Section IV, 11); and male students (based on student surveys), agricultural, inner city, or
forested community, and WILD class.
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Appendix K.
Teacher Interest Index

From the teacher surveys we developed an interest index score. To build this score, we
selected questions representative of teacher interest in wildlife and environmental education
from the teacher surveys: the number of environmental education programs the teacher
planned to use/used (Section I, 2); the number of subjects the teacher planned to
infuse/infused with environmental education (Section I, 3); the number of field trips
planned/taken this year (Section I, 6); the number of guest speakers planned/used (Section
L, 7); the number of topics planned/taught (Section I, 9); the importance of environmental
education to the teacher (Section II, 1); the importance of environmental education to the stu-
dents (Section II, 1); the number of training programs attended (Section V, 4); the number of
related activities enjoyed (Section V, 6); the number of environmental organizations in which
teachers were involved (Section V, 7); and the number of action project in which teachers
participated (Section V, 8). The fall interest index included items related to teacher plans for
the research year; the spring index included items referring to what teachers actually did.
Responses to these questions were divided into three groups according to frequency distrib-
ution (below average, average, or above average). They were recoded accordingly and tallied
to create a single score for each teacher.
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