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Executive Summary 

Study Overview 
The purpose of the IslandWood Evaluation Project was to explore and evaluate the outcomes of 
IslandWood’s School Overnight Program (SOP) with respect to five key outcomes: 1) students’ 
personal development, 2) classroom community, 3) relationship with the environment, 
4) environmental knowledge, and 5) attitudes toward learning. The study was conducted in two 
phases during the fall and winter of 2007/2008.   
 
Phase One included 350 students from six schools and used a structured survey to provide a 
broad look at short and medium-term outcomes. Students were surveyed in the classroom at 
three time points: prior to coming to IslandWood, one week after the SOP, and again 6 to 8 
weeks later.  In addition to the survey, several assessment tools administered at IslandWood were 
used to explore outcomes with respect to students’ environmental knowledge.  These tools 
included a “clicker questionnaire” (administered through the use of slides and handheld clicker 
devices) to assess changes in factual knowledge and a cognitive mapping tool to assess changes 
in conceptual knowledge. Students were assessed at the beginning and end of their IslandWood 
stay.   
 
Phase Two, which included 478 students from eight schools, built on Phase One results by 
continuing the exploration of student learning outcomes.  Specifically, Phase Two: (1) addressed 
the longevity of knowledge changes by assessing learning before coming to IslandWood and at 
two time points following the SOP and (2) tested the attribution of changes to the SOP (versus 
other classroom experience) by using a control group.  In addition to the assessments of 
knowledge, several narrative assessment tools administered at IslandWood allowed a more in-
depth look at what happens to students during their time at IslandWood, particularly with respect 
to personal development and team dynamics. 

Study Highlights 
Highlights from both phases of the study are organized below according to the original research 
questions.   

Does IslandWood’s SOP Affect Students’ Personal Development? 
Personal development is clearly happening at IslandWood, but not in a way that is reflected in 
changes in general self-image measures.  Phase One survey results showed no statistically 
significant change in a structured “self-image” measure for students attending IslandWood.  
Student responses to open ended questions, both on the survey and on the on-site narrative 
measurement tools, however, indicate that students do discover things about themselves during 
the SOP. Some of these discoveries are related to skills, strengths, and expertise, such as newly 
discovered interpersonal skills, the ability to work well in a team, learning/observation skills, and 
the ability to overcome fears and “tough it out.”  Other students became more aware of their own 
personalities and styles, discovering, for example that they can control their anger, be a good 
leader, need time alone, or prefer to blend with the group rather than be the center of attention.  
These findings with respect to personal development have implications both in terms of 



IslandWood Evaluation Project  vi

developing realistic goals for residential education programs around personal development and 
in terms of how changes related to personal development are assessed.   
 
What aspects of the SOP have the greatest effects on personal development? Of all the 
experiences at IslandWood, the time spent working with a team may have the strongest effect.  
Students most frequently listed working with a team as the most challenging experience during 
the SOP and the one that made them think the most.  It is likely that the challenges and mental 
effort involved in working with a team led to increased self awareness for many students. 

Does IslandWood’s SOP Affect Classroom Community? 
Study results show improvements in group functioning and behavior over the course of the 
IslandWood stay.  The number of students who reported that their group was not functioning 
well dropped from 19% at the start to 7% at the end of the SOP and an additional 7% of students 
reported their group’s functioning was “improved” over the same period. The number of students 
who indicated that other group members “aren’t nice/ don’t treat them well” dropped from 15% 
to 10% by the end of the SOP. 
 
Study results also provide evidence that these team experiences translate to improved teamwork 
back in the classroom, both in the short and medium term, for those with room for improvement 
in this area.  Survey results showed a statistically significant increase in classroom cooperative 
teamwork for the treatment group following the SOP (a 21% increase, among those whose initial 
scores showed room for improvement). Scores did not change significantly between the Post 1 
and Post 2 assessments, indicating that the SOP benefits were retained in the medium term.  No 
significant changes were found for the control group on cooperative teamwork.  
 
Although improved teamwork back in the classroom is likely related to students having to work 
through team-related challenges in the field, study results say little about how or why team 
functioning improved.  Students were asked about the most challenging aspect of working in a 
group and how they worked through those challenges, but responses tended to be vague.  This is 
not surprising as it can be difficult to describe and assess group behavior when one is a group 
participant.  In the future, other measurement tools such as direct observation by third parties 
may be more effective at exploring the progression of group work. 

Does IslandWood’s SOP Affect Students’ Relationship with the 
Environment? 
Students who attended IslandWood showed significant increases in precursors to environmental 
stewardship (including environmental interest and comfort in nature) as well as an increased 
sense of stewardship and positive changes in conservation behavior. 
 
All students, and particularly those with room for improvement, tended to be more comfortable 
in nature following the SOP, largely because of increased experience and familiarity with natural 
environments.  Students in the treatment group with room for improvement on this variable 
showed a statistically significant increase of 57% in comfort with nature following the SOP.  
Comfort scores did not drop significantly between the Post 1 and Post 2 assessments, indicating 
that changes in comfort levels are sustained in the medium term.  No statistically significant 
changes were found for the control group. 
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Students also showed increases in environmental interest and concern and in sense of 
environmental stewardship, both as measured by structured survey questions (for those whose 
initial scores showed room for improvement) and as measured by open ended questions.  Survey 
results showed a statistically significant increase for the treatment group of 11% in 
environmental interest and concern and of 19% in sense of environmental stewardship following 
the SOP.  Scores did not drop significantly between the Post 1 and Post 2 assessments, indicating 
that the gains were sustained in the medium term.  No significant changes were found for the 
control group on these variables.  
 
How might these changes in comfort, interest, and feelings of stewardship translate to behavior 
and career choice?  Results show that interest in environmental careers was significantly higher 
for students after the SOP (a 19% increase), among those with room for improvement, and did 
not decline significantly in the medium term. Study results also provide some evidence for 
increased pro-environmental behaviors, with 18% of students indicating new or increased 
behaviors following the SOP, such as recycling, composting, and picking up garbage. 

Does IslandWood’s SOP Affect Students’ Environmental Knowledge? 
Students’ environmental knowledge increased significantly as a result of their IslandWood 
experience.  Increases were found with respect to both factual knowledge and to how students 
conceptualize “healthy” environments.  In the analyses of overall factual environmental 
knowledge, statistically significant increases of between 28% - 38% were found following the 
SOP. There was no significant decline in knowledge scores during the Post 1 to Post 2 time 
period, indicating that knowledge is retained in the medium term. No significant changes in 
knowledge scores were found for the control group. 
 
Cognitive mapping results from Phases One and Two showed that students’ conceptual 
knowledge related to “healthy environments” also increased as a result of the SOP.  Following 
the SOP, students had a richer conceptualization of healthy environments and showed a greater 
awareness of: connectivity and relationships among elements in the environment, the abiotic 
elements that support a healthy environment, and the importance of stewardship in maintaining 
healthy environments.  To some extent, students who attended the SOP were also more likely to 
conceptualize people as part of a healthy natural environment. These changes in conceptual 
knowledge align with study results showing increased sense of environmental stewardship, 
feelings about the environment, and conservation behaviors. 
 
Results from both the factual and conceptual knowledge assessments showed that following the 
SOP students were more aware of terminology taught at IslandWood (e.g., “consumers,” 
“producers”), but cognitive mapping results indicate that they had not necessarily fully integrated 
these new concepts into their existing knowledge. While this result is not surprising given the 
relatively short duration of the SOP, it does highlight an opportunity for increased impact by 
providing additional opportunities for systems thinking as part of the SOP curriculum. 
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Does IslandWood’s SOP Affect Students’ General Learning Attitudes and 
Skills? 
Do students tend to become more engaged and interested in learning, in general, because of their 
SOP experience?  Study results indicate that students enjoy and are engaged by the hands-on, 
experiential teaching style of the SOP, and that they may become more aware of their learning 
abilities and the benefits of particular learning tools, such as observation.  Survey results, 
however, indicate that the SOP experience does not necessarily translate into global changes in 
attitudes toward and engagement in learning in the classroom. No statistically significant 
changes in survey-based scales assessing interest in learning, school attachment, and learning 
engagement were found for students following the SOP. 

Implications of Research Methods and Tools 
Study results show the value of a multi-phased, multi-tool approach to assessment.  Conducting 
the study in two phases allowed for a general assessment of SOP outcomes and a more focused 
look at some of those outcomes.  The use of multiple measurement tools permitted an 
exploration of multiple dimensions of particular constructs and, hence, provided a much richer 
picture of SOP outcomes than any single tool would have alone. 
 
Several innovative assessment tools were developed for this study that were effectively 
embedded in students’ residential experience, and would be useful in future assessments (both 
formative and summative).  These tools include: the Healthy Environments 3CM cognitive 
mapping tool, the hand-held clicker questionnaire, and several narrative assessment tools.  

Study Generalizability 
Study participants reflect the range of students who attend IslandWood’s SOP in terms of grade 
level, socio-economic status, and geographic location. Hence, we can assume high 
generalizability of the study results to similar student populations.  Because the study only 
explored the outcomes of IslandWood’s SOP program, and did not sample other residential 
environmental education (EE) programs, results are not directly generalizable to other programs. 
Study results do, however, have important implications for other residential EE programs. 
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Chapter 1: Introduction 

Background on IslandWood’s School Overnight Program  

Program Description 
IslandWood, a 255-acre year-round outdoor learning center on Bainbridge Island in Washington 
State, is designed to provide exceptional learning experiences and to inspire lifelong 
environmental and community stewardship. Programs are offered for schools as well as for 
adults, children and families.  During the school year, IslandWood's primary focus is on 
providing a 4-day, 3-night, residential School Overnight Program (SOP) for 4th, 5th, and 6th 
grade students in the Puget Sound region.  

The SOP, begun as a pilot program in 2001, has expanded over the past 7 years and currently 
reaches over 3,400 students from more than 70 schools in the Puget Sound area.  IslandWood 
partners with a diverse group of schools in the Puget Sound: students come from public and 
private schools, large and small communities, urban and rural areas, and a wide range of 
socioeconomic and cultural backgrounds.  More than two-thirds of the students who attended 
IslandWood during the 2007-2008 school year came from schools with a high percentage of 
student on free and reduced lunch.   

Using the cultural and natural environment as a context, the SOP program integrates scientific 
inquiry, technology, and the arts through experiential, hands-on, fieldwork and projects.  During 
meals and free time, students engage in activities that promote a sense of community through 
family-style dining, evening programs, and recreational activities. 

IslandWood’s SOP Objectives 
 IslandWood’s SOP strives to provide exceptional learning experiences that inspire students to 
become better stewards of themselves, their community, and their environment.  The experiential 
and inquiry-based curriculum is designed around two themes – Watersheds and Ecosystems – 
and emphasizes hands-on investigations of the place, its natural and cultural features, and its 
connections to the students' home communities.  Explorations and activities are guided by the 
concepts of “Nature’s ABC’s” (Abiotic, Biotic, and Cultural Factors). Students are primarily 
taught by graduate students from IslandWood’s Education, Environment and Community 
Graduate Program, but also interact with other IslandWood staff.   
 
An explicit part of the SOP curriculum is to convey the benefits of working together 
cooperatively.  Towards that end, students engage in a number of team-building activities 
throughout their IslandWood stay, including activities on a teams-challenge course.  Students are 
assigned to teams of approximately 10 students and remain with this same team and same 
instructor throughout their stay. 
 
In addition to the time students spend on-site at IslandWood, SOP program instructors reach 
students in the classroom through a series of school visits both before and after the IslandWood 
stay.  The number of visits varies among schools and specific classrooms, and ranges from no 
visits up to seven visits over the course of the year.  The visits can include parent or student 
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meetings to provide an overview of what to expect while at IslandWood as well as content-based 
visits covering issues such as water quality preparation, an ABC lesson, recycling games and 
lessons, and setting up a worm compost bin. 

General SOP objectives with respect to student outcomes include increased understanding of: 

• Basic ecological concepts that may include ecosystems, habitats, adaptations, and 
biodiversity; 

• The joys of exploration, discovery and wonder; 

• The interconnectedness of natural and cultural communities; 

• The impact that humans have on their environment; and 

• The benefits of working together cooperatively. 
 
IslandWood’s SOP working logic model, created by the IslandWood staff, is shown in Figure 1. 
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Outcomes 

Inputs 
Activities/ 
Strategies 

Outputs 
Expected 
Initial Results 

Expected 
Immediate 
Results 

Expected Long-
term Results 

What a program 
has to work with 

Processes it 
uses 

What it 
produces 

Short-term 
Impact 

Medium-term 
Outcomes 

Long-term Impact 

Program Budget 
 
Facilities 
 
Staffing 
-Education 
Team 
-Graduate 
Instructors 
-General Staff 
 
Partners 
Public and 
Private schools 
in King and 
Kitsap County 
Curriculum 

School 
Partnership 
Program 
liaison visits 
 
Hands –on 
exploration 
of natural 
and cultural 
history in the 
context of 
ecosystems 
and 
watersheds 
 
Team 
building 
activities 

4 day 
program for 
outdoor-
based 
residential 
instruction 
tied to 
Washington 
State EALRs 
 
Approx. 100 
4-6th grade 
students, 
with teacher 
and parent 
chaperones 

Participants will 
show:  
  
Increased 
knowledge of: 
-environment 
-community 
-stewardship 
-science 
-cultural and 
natural history 
 
Increased 
competency in 
observation and 
questioning skills 
 
Increased 
understanding 
of: 
-the value of 
working as a 
team 
-how choices 
students make 
influence the 
health of their 
communities 
-empowerment 
to make a 
positive 
difference 
 

Participants will 
show:  
 
Increased 
understanding of 
science and 
related academic 
concepts 
 
Increased interest 
and care for 
human and natural 
communities 
 
Increased 
motivation to learn 
and engagement 
in learning 
 
Increased 
confidence as 
learners, 
community and 
team members, 
and scientists  
 
Improved locus of 
control 
 
 

Participants will: 
 
Demonstrate 
environmentally 
responsible 
behavior 
 
Show improved 
academic scores in 
science and other 
subjects 
 
Be motivated to 
pursue careers in 
environmentally 
related fields 
 
Pursue further 
study in an 
environmental field 
 
Participate in 
community or 
environmentally 
related events and 
activities 

Figure 1. IslandWood School Overnight Program working logic model 
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Evaluation Objectives 
The evaluation of IslandWood’s SOP was designed to be both summative (providing benchmark 
information on how the SOP affects students who participate in the program) and formative 
(providing information that can be directly used to improve teaching, inform curriculum 
development, and help refine the SOP logic model). Also of explicit interest was the 
identification and development of “authentic” assessment tools that can be implemented in the 
context of the SOP curriculum rather than separate “tests.” 
 
The broad objectives for this evaluation project, as defined by the IslandWood staff, were to: 

• Assess student competence – what are the cognitive learning outcomes of the SOP 
and how long do students retain this information? 

• Assess student development – how does the SOP help students to develop and gain 
confidence as learners and scholars, as scientists, as team members, and as integral 
members of their communities? 

• Assess changes in student perspective – what new sets of possibilities, perceptions 
and worldviews are opened to students who participate in the SOP? 

• Document the curricular application of IslandWood’s SOP program for school 
districts, providing teachers and administrators with rationale for participating in our 
programs and other experiential education programs. 

• Develop innovative assessment tools embedded carefully in instruction that other 
non-formal education organizations can adopt or adapt for their own evaluation 
projects to meet their needs. 

 

Evaluation Approach 

From Broad Objectives to Specific Questions 
An integral part of assessment and evaluation, and indeed any research, is moving from general 
research objectives to specific research questions.  The translation of IslandWood’s broad 
evaluation objectives into specific questions was informed by reviews of multiple sources of 
information, including:  (1) SOP curriculum, program goals, and working logic model, (2) 
review of literature on evaluative research on other outdoor environmental education programs 
(Stromholt, 2006), (3) data collected from previous IslandWood internal pilot assessments, 
teacher surveys, and teacher focus groups (Cascade Interpretive Consulting, 2007), and (4) 
summary of previous meetings with IslandWood staff and the Evaluation and Assessment 
Advisory Board. 1 
 
In addition to these existing information sources, key members of IslandWood’s education staff 
as well as members of the Advisory Board were asked to participate in a cognitive mapping 

                                                 
1 The Evaluation and Assessment Advisory Board was formed by IslandWood in 2006 to provide guidance on the 
overall direction of IslandWood’s assessment and evaluation project and to promote community around issues of 
evaluation and assessment. The Advisory Board included experts in environmental education and evaluation. 
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activity designed to elicit their perspective on the possible SOP outcomes of most interest and 
relevance. This group was also asked to respond to several specific open-ended questions related 
to the SOP assessment. (A copy of the Assessment-Focused Cognitive Mapping task, along with 
the open-ended questions is included in Appendix A.)  A total of 11 people completed these 
tools. 
   

Research Questions 
Specific research questions, identified through the process described above, were presented to 
IslandWood staff and Advisory Board members for additional feedback and revisions were 
made.  The final set of questions is presented below, organized by theme: 
 
Personal Development 

• Does students’ self-esteem, self-confidence, or locus-of-control increase as a result of 
their SOP experience? 

• Do students learn anything new about themselves during the SOP?  
• What types of experiences, in particular, may have the largest effects on personal 

development?  For instance, what types of things do students find particularly 
challenging and how do these experiences affect them? 

   
Classroom Community  

• Does the level of teamwork/ cooperation among students increase during the SOP?   
• Does the SOP experience increase community and cooperation back in the classroom? 

 
Relationship with the Environment 

• Do students become more comfortable in nature as a result of the SOP experience?  
• Do students have an increased sense of environmental stewardship as a result of the SOP?  
• In what other ways does the SOP affect how students feel about nature?  
• Does the SOP increase students’ awareness of pro-environment behaviors? Does it 

change their actual behaviors? 
 
Environmental Knowledge 

• Do students increase their ability to identify and apply the ABC’s during their SOP 
experience? 

• How does students’ conceptual knowledge regarding natural environments change during 
the SOP?   

 
General Learning Attitudes and Skills 

• How do students feel about the style of teaching in the SOP? 
• Does the SOP increase overall levels of student interest in learning, learning engagement, 

or school attachment?  
 
 

Study Design: A Two-Phase Approach 
The process of identifying specific research questions also identified a desire for: 
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• Both qualitative and quantitative data 

• Assessment of medium-term as well as short-term outcomes 

• Testing and comparisons of different assessment tools 
 
Because of these desires and the range of questions of interest, the assessment was designed in 
two phases, with the results of the first informing the focus of the second. 
 
The benefits of multiple studies are many, including: 1) retaining flexibility by allowing for 
subsequent studies to build from and respond to early data, 2) ability to address a broader range 
of issues and questions than might otherwise be possible, 3) ability to address issues from 
different perspectives and using different assessment tools, and 4) limiting the assessment burden 
on any one group of students. 
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Chapter 2: Methodology 

Overview 
The study designs of both Phase One and Two can be described as a quasi-experimental delayed-
treatment design with pre-test and multiple post-tests.  What does this mean? A quasi-
experimental design describes a study which uses a control, or comparison, group but which does 
not randomly assign study participants to the “treatment” and control groups.  In this case, 
random assignment of schools was not possible because schools self-select to come to 
IslandWood and come at a time that fits their own schedule.  The lack of random-assignment is 
not necessarily a problem, however, as long as possible threats to the validity of the study are 
carefully considered and controlled for as much as possible (for example, by carefully matching 
treatment and control schools on demographic factors).  A delayed-treatment design means that 
classes attending IslandWood after the data collection period were used as the control group. 
This approach was more desirable than using control groups who were not attending IslandWood 
because it controls for important factors such as teacher and/or school interest in environmental 
education (i.e., teachers for both the treatment group and the control group self-selected to attend 
IslandWood).  
 
In addition to the comparative assessments, both study phases included on-site assessments for 
which there was no control group. All assessment tools (including those done in the classroom 
and on-site) were administered by trained IslandWood staff. 
 
All the measurement tools described below were extensively reviewed (by teachers, IslandWood 
Education staff, and Advisory Group members), pre-tested, and refined to ensure face validity 
(questions are measuring what they are intended to measure), clarity, and age and cultural 
appropriateness.  

Phase One 

Study Design 
Phase One used a structured survey to provide a broad look at the short and medium-term student 
outcomes of IslandWood’s SOP. Students were surveyed in their classroom at three time points: 
prior to coming to IslandWood, the first week back in the classroom, and again 6-8 weeks later.  
In addition to the survey, Phase One began to explore the SOP outcomes with respect to 
students’ environmental knowledge.  Assessment tools included a “clicker questionnaire” 
(administered through the use of slides and hand-held clicker devices) to assess factual 
knowledge and a cognitive mapping tool to assess conceptual knowledge. Students were 
assessed on-site at the beginning and end of their IslandWood stay. 
 
Although the main independent variable of interest was, of course, attendance at IslandWood’s 
SOP, the effects of other variables were also assessed, including: school location (urban vs. more 
rural), overall socio-economic level of school’s students (hi, medium, and low percentages of 
students receiving free or reduced lunch), students’ previous experience with EE camps, student 
age, and student gender. 
 



IslandWood Evaluation Project  8

Sample: Participating Schools and Students 
Phase One included 350 students from 6 schools, including three treatment schools and three 
control schools. Schools were selected to represent both urban and more rural areas (Seattle and 
Central Kitsap County) and a range of socio-economic levels (low, medium, and high percentage 
of students receiving free or reduced lunch).  Each treatment school was matched with a control 
school based on socio-economic level, location, and grade (5th or 6th).  Treatment schools visited 
IslandWood during the Fall of 2007; control schools visited IslandWood in Winter and Spring of 
2008, after the final post-treatment assessment tools had been administered. The numbers of 
students in each school completing each assessment tool are shown in Table 1. School 
characteristics are show in Table 2.   
 
Table 1. Phase One Participation, by School and Assessment Tool 

School Survey Clicker 3CM 

TREATMENT    
1 80 49 0 
2 87 51 33 
3 49 28 17 

CONTROL    
4 40     
5 75     
6 19     

Total Treatment 216 128 50 
Total Control 134   

TOTAL 350 128 50 
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Table 2. Phase One School Characteristics (2007 – 2008 School Year). 

 
School 

 
Grade 

 
Student Ethnicity  

(Based on Survey Responses)* 

% Free/ 
Red. 

Lunch 

 
School 
District 

 
# Students 
in Grade 

 
# Classes 
in Grade 

TREATMENT       

1 5 

Hispanic or Latino = 5% 
Black or African American = 0% 
White = 66% 
Asian = 12% 
Hawaiian/ Pacific Islander = 0% 
American Indian/ Alaska Native = 3% 
Multiple Responses = 14% 

8.90% Seattle 85 3 

2 6 

Hispanic or Latino = 0% 
Black or African American = 2% 
White = 76% 
Asian = 8 % 
Hawaiian/ Other Pacific Islander = 0% 
American Indian/ Alaska Native = 0% 
Multiple Responses = 13% 

21.50% Central 
Kitsap 92 4 

3 5 

Hispanic or Latino = 69% 
Black or African American = 4% 
White = 2% 
Asian = 8% 
Hawaiian/ Other Pacific Islander = 4% 
American Indian/ Alaska Native = 2% 
Multiple Responses = 10% 

88.90% Seattle 48 2 

CONTROL       

4 5 

Hispanic or Latino =5% 
Black or African American = 3% 
White = 62% 
Asian =11% 
Hawaiian/ Other Pacific Islander = 0% 
American Indian/ Alaska Native = 3% 
Multiple Responses = 16% 

18.80% Seattle 45 2 

5 6 

Hispanic or Latino = 3 % 
Black or African American = 4% 
White = 49% 
Asian = 11% 
Hawaiian/ Other Pacific Islander = 5% 
American Indian/ Alaska Native = 5% 
Multiple Responses = 23% 

36.00% Central 
Kitsap 75 3 

6 5 

Hispanic or Latino = 26% 
Black or African American =11% 
White = 5% 
Asian = 26% 
Hawaiian/ Other Pacific Islander = 5% 
American Indian/Alaska Native = 11% 
Multiple Responses = 16% 

80.60% Seattle 30 1 

*Due to rounding or missing data, totals may not sum to 100%. 
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Data Collection Tools 

Survey 
The student survey (Appendix B) was a pen-and-paper survey consisting of a number of 
questions with Likert-scale responses based on 5-point scales (e.g., from “never” to “always”) 
and several short answer questions. Multiple survey items were included to assess each of the 
following constructs: attitudes toward self (general self-esteem, self-confidence, locus of 
control), attitudes toward classroom community (sense of community, level of cooperation), 
environmental attitudes (sense of stewardship, environmental interest and awareness), and 
attitudes toward learning and school (interest in learning, learning engagement, and school 
attachment).  Some items were taken from existing scales (DuBois et al., 1996; Marks, 2000; 
Neill, Marsh & Richards, 1997; Roberts, et al., 1995; Williams, and Roggenbuck, 1989) and 
some were created specifically for this study. Appendix C indicates how many items were 
included for each construct and the sources of these items for those that were taken from existing 
scales. 
 
Several constructs were assessed with single questions.  To assess comfort with the environment, 
students were presented with a forest scene that included a walking path and were asked to, 
“Imagine you are going on a walk during the day in the place pictured above.  How comfortable 
do you think you would be?” Answers were recorded on a 5-point Likert scale from 1=very 
uncomfortable to 5=very comfortable.  In an open-ended question, students were also asked to 
briefly indicate why they would feel comfortable or uncomfortable.  Interest in environmental 
careers was assessed with two questions, one asking about interest and one asking about intent. 
Awareness of conservation behaviors was assessed by asking students to, “List 3 things you 
could do to help natural environments.  Don’t worry if you can’t think of three – a lot of people 
can’t – just write down what you can.” A range of demographic factors were also assessed, 
including age, gender, ethnicity, and previous experience with environmental camps.   
 
In addition to these questions, students in the treatment group were asked additional open-ended 
questions.  One the Post 1 survey, they were asked, “Did you discover or learn anything new 
about yourself as a result of your experiences at IslandWood?  If so, what?” and, “Has the way 
you feel about nature or natural environments changed as a result of your experiences at 
IslandWood?  If so, how?”  The Post 2 survey asked treatment students, “Since being at 
IslandWood, have your behaviors or actions toward nature, the natural environment, or natural 
resources changed?  If so, how?” 
 
All surveys were administered by reading each question out loud to students in the classroom 
while displaying it on a PowerPoint slide as the students followed along and responded on their 
own survey copy. 

Clicker Questionnaire 
The clicker questionnaire (Appendix D) was a multiple-choice test for which students used a 
hand-held electronic device to record their answers to questions displayed on slides.  The 12 
questions were developed with colorful graphic background illustrations or diagrams that 
illustrated choices students could make on the test; questions assessed students’ understanding of 
specific concepts used in the IslandWood curriculum, particularly those related to “Nature’s 
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ABCs” and to the concepts of producers, consumers, and decomposers. For example one slide 
showed a picture with a mix of built and natural elements and asked, “A cultural part of this 
environment is: A. tree, B. sidewalk, C. water, D. none of the above.” (B is the correct response). 
Another question asked, “In order to survive, consumers must: A. change sunlight into food, B. 
break down dead organisms, or C. eat to get energy” (C is the correct response). The 
questionnaire was based on one developed and tested by Julie Corotis, an IslandWood graduate 
student, and used in pilot assessments (Cascade Interpretive Consulting, 2007).   
 
In order to control for the possibility that increases in scores were simply due to familiarity with 
the questions (the “practice effect”), two different versions of the questionnaire were created and 
the test sequence (which version was administered as a pre-test and which as a post-test) was 
alternated among field groups. T-test results comparing Versions One and Two on the average 
number of questions answered correctly at the beginning of the SOP showed no significant 
differences, indicating that the two versions are comparable.  
 

Open-Ended Cognitive Mapping 
A 3CM (conceptual content cognitive map) tool was created to assess students’ conceptual 
knowledge related to healthy environments.  3CM (Kearney and Kaplan, 1997; Austin, 1994) is 
an open-ended card sorting technique that permits an assessment of one’s knowledge structure 
related to a particular issue or topic.  Results of the 3CM technique offers a picture of how an 
individual or group understands a topic or issue, and provides information about what these 
individuals/groups consider to be the most important and relevant components of an issue and 
about the perceived relationships among these components.  
 
The 3CM begins with a narrative to focus participants’ minds on the domain of interest. After the 
short narrative, people are asked to think about how they would explain their own view of the 
topic to someone unfamiliar with the domain. They are then given a short list of prompts to get 
them thinking. This narrative format encourages participants to make contact with their 
knowledge and express it effectively.  The procedure then consists of three basic steps: (1) 
Participants are asked to think of the components or aspects of the issue that they perceive to be 
important and then record each concept (as a word or short phrase) on a separate small sticky-
note. (2) When the participants feel they have listed all the relevant factors, they are asked to 
group the sticky notes to illustrate how they perceive the issue. (3) Participants are then asked to 
label the groups. Participants are free to add more concepts at any time and no constraints are 
placed on the number or organization of concepts. The result is a visual display that expresses a 
participant's unique knowledge structure. 
 
The IslandWood 3CM was intended to assess students’ conceptual knowledge about the 
environment and was further focused on “healthy natural environments.” After a warm-up 
activity, students were given the following narrative: 
 

There are lots of different types of environments – the street where you live, nearby parks, the 
ocean-shore, forests, and farm land to name a few.  Imagine that you have a friend who is just 
starting to study different environments in school.  Your friend has heard that some environments 
are “healthy” and some are not, but she/he is not sure how to tell if an environment is healthy.  
Your friend asks you for help – she/ he wants to know what you think.   
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I want you to close your eyes for a moment and think about what a healthy natural environment 
means to you. What do you think of when you think about a “healthy natural environment”? 
What would that environment look like?  What would it feel like? What would be happening in 
that environment? Remember, there is no right or wrong way to think; I’m just interested in your 
perceptions of healthy natural environments. 

 
The following questions were used as prompts:  

1. What things would you expect to find in a healthy natural environment? 
2. Are there other things you would expect to observe in a healthy natural environment? 
3. What is going on in that natural environment that lets you know that it is healthy? 
4. Is there anything else about the natural environment that lets you know it is healthy?  

 
A copy of IslandWood’s complete “Healthy Environments” 3CM protocol can be found in 
Appendix E. 

Survey Analysis 

Construction and Validation of Indices 
The survey included sets of related items designed to measure specific constructs (e.g, self-
esteem).  Although many of these items were taken from existing scales/ measures some changes 
were made based on pre-testing results, either because the student population did not understand 
the wording or because a particular item did not appear to be measuring what it was intended to 
measure.  Because the final survey items no longer corresponded to validated scales, a method of 
refining the scales and testing their validity was needed. 
 
In order to determine which Likert-scale items belonged together as a measure of a particular 
construct, the distinct sets of items corresponding to attitudes about self, classroom community, 
environment, and learning were explored with factor analysis. Factor analysis is an analytic tool 
that helps determine which of a large number of variables belong together – that is, which of 
them measure the same construct. The particular method of factor analysis used here was 
principal components analyses with varimax rotation. The method of factor extraction was 
eigenvalues greater than 1.0 and examination of the scree plot. An item-loading cut-off of .50 
was used to determine which items to include on each factor (double-loaders were eliminated).   
 
Once scales were identified, they were subjected to Cronbach’s internal consistency estimate of 
reliability (alpha) test (Cronbach, 1951).  This test statistic indicates the reliability of the scale, or 
how well the set of items comprising the scale measure a single construct like “self-esteem.”  
Scales with alphas of .65 or greater indicated acceptable reliability and were used in further 
analysis. New variables were created for each construct by averaging each participant’s scores on 
the items comprising the construct scale, after reversing the scores of items with a negative 
loading on the scale. 
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Preliminary Exploration of Demographic Variables 
Because there were numerous independent variables of interest in the exploration of how the 
dependent variables changed over time (e.g., treatment vs control, previous EE camp experience, 
socioeconomic level of school), it was not possible to explore them all simultaneously.  In order 
to determine which of the demographic variables were potentially important, a series of 
preliminary repeated measure analyses of variance (ANOVA) tests were run. The repeated 
measures ANOVA can be used to analyze the differences among scores from the same group of 
individuals at different points in time while accounting for the effects of other variables (like 
treatment group and demographic factors). The repeated measures ANOVA is greatly preferred 
to exploring change through multiple ANOVAs or t-tests as it is more rigorous and much less 
prone to Type 1 error (finding significance when in fact there is none). 
 
The analyses used time (pre-IW, immediately post-IW, and 6-8 weeks post-IW) as the within-
subjects factor and treatment (IW participants vs control participants) along with each of the 
demographic variables, in turn, as the between-subject factors. The factor scores at each of the 
three time points were the dependent variables.   
 
The following demographic variables were used:  percent free and reduced lunch (low, medium, 
high), gender (male, female), grade (5th, 6th), previous student EE camp experience (yes, no), 
and location (Seattle, Central Kitsap county).  The following sets of factors were used as the 
dependent variables: self-image (1 factor), classroom community attitudes (2 factors), 
environmental attitudes (2 factors), and learning attitudes (3 factors); In addition, the following 
single items were also used as dependent variables: comfort with nature, interest in 
environmental careers, and intent to pursue an environmental career.  The General Linear Model 
module in SPSS was employed for the data analysis, using a significance value of p=.05.   

 
The process of running many tests on a single data set, as was done here, increases the chance of 
Type 1 errors.  Because of this, these tests were used only to help determine which of the 
independent variables to include in the final repeated measures tests, not to determine 
significance of the variables.  In evaluating the preliminary test results, attention was paid to 
whether or not there was a significant interaction effect between the demographic variable in 
question and treatment.  In other words, did the demographic factor influence whether or not, and 
how, the IslandWood experience affected factors such as self-image and classroom community 
attitudes? If significant effects were found, overall, for the factor set, then the univariate tests 
were examined to determine significance for each specific factor. 

 

Exploring Outcomes of IslandWood’s SOP 
The final models exploring the effect of the IslandWood experience on the dependent survey 
factors, were tested in another series of repeated measures ANOVAs.  The purpose of these tests 
was to determine whether and how scores on the various scales changed over time, and whether 
or not these changes were dependent on having been in the treatment group or on specific 
demographic factors.   
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Again, the repeated-measures analysis used time (pre-IW, immediately post-IW, and 6-8 weeks 
post-IW) as the within-subjects factor; the between-subject factors included treatment (IW 
participants vs control participants) and significant demographic variables.  The factor scores at 
each of the three time points were the dependent variables.  The main effects of time and the 
interactions effects including time and treatment were tested using the criterion of Wilks’ lambda 
(Λ).  Univariate follow-up tests were used to explore the effects on specific factors. Where 
statistically significant changes over time were found, paired-sample t-tests were used to test for 
significant changes between Pre-Survey and Post 1 Survey scores and between Post 1 and Post 2 
Survey scores. SPSS (1999) and a significance level of .05 was used for all statistical tests. 
 
The pre-treatment means on most of the dependent factors were quite high for this particular 
population of students, begging the question of how much room for improvement there is for 
some of the students.  To explore how a student’s initial scores on the dependent variables may 
influence outcomes related to the SOP, a set of binary variables was created for each of the 
dependent factors, such that students were coded as “high” if the factor score was >= 4.0 (out of 
5) and “not high” if their score was < 4.0.  
 
The final models exploring the effect of the SOP experience on the dependent factors were tested 
in another series of repeated measures analysis of variance.  As before, the repeated-measures 
analysis used time (pre-IW, immediately post-IW, and 6-8 weeks post-IW) as the within-subjects 
factor; the between-subject factors included treatment (IW participants vs control participants), 
and whether the student was high or not high on the initial factor scores (i.e., the binary 
variables).  Because of the reduced population size for these analyses, it was not possible to 
simultaneously explore the interaction effects with demographic variables.  The factor scores at 
each of the three time points were the dependent variables.  The main effects of time and the 
interaction effects of time and treatment were tested using the criterion of Wilks’ lambda (Λ).  
Note that because the binary variables were specific to each factor, separate tests were run for 
each factor (e.g., environmental interest and concern; sense of stewardship) rather than for each 
factor set (e.g., Environmental Factors).  
 

Open-Ended Question Analysis 
A content analysis was performed as follows on students’ responses to each open-ended survey 
question: (1) Responses were explored in order to identify common themes, (2) Responses were 
coded, and (3) Frequency of theme mention was calculated.  For each question, a sub-set of 
surveys (approximately 10%) were coded by a second rater in order to compute inter-rater 
reliability. 

Clicker Questionnaire Analysis 
In order to ascertain whether or not significant differences existed between the two versions of 
the clicker questionnaire, an independent-samples t-test was run comparing the average percent 
correct on clicker versions 1 and 2 at the beginning of the IslandWood SOP.     
 
Changes in overall content knowledge were tested with a repeated measures ANOVA, using time 
(beginning of SOP and end of SOP) as the within-subjects factor; the between-subject factors 
included school and gender.  The knowledge scores at each of the two time points were the 
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dependent variables.  The main effects of time and the interaction effects of time and school and 
time and gender were tested using the criterion of Wilks’ lambda (Λ).   
 
In addition to changes in overall content knowledge, changes over time in each of three 
knowledge domains (ability to identify concepts, ability to explain concepts, and understanding 
of ecological systems) were assessed.  Ability to identify concepts was defined as the average 
score for those questions (Version 1 questions 1, 5, 7, and 9; Version 2 questions 1, 3, 5, 10) that 
required students to identify environmental elements such as producers, consumers, 
decomposers, cultural elements, and abiotic elements. Ability to explain concepts was defined as 
the average score for those questions (Version 1 questions 2, 3, 6, 8, 10, 11; Version 2 questions 
4, 6, 7, 8, 11, 12) that required students to demonstrate knowledge of the definition or role of 
environmental elements.  Understanding of systems was defined as the average score for those 
questions (Version 1 questions 4 and 12; Version 2 questions 2 and 9) assessing students’ 
knowledge of energy and nutrient flow in the environment.  Changes were assessed with a single 
repeated measures ANOVA, using time (beginning of SOP and end of SOP) as the within-
subjects factor and the knowledge scores at each of the two time points for each of the 3 
knowledge areas as the dependent variables.  SPSS (1999) was used for all statistical tests. 

Cognitive Map Analysis 
Cognitive mapping data were analyzed in the following steps: 

1. A content analysis was performed to identify common concepts and maps were 
appropriately coded.   

2. Separate similarity matrices was created for the pre and post maps where each column 
and row in the matrix represented one of the concepts chosen by at least 10% of the 
students and the entries in the matrix indicated the percentage of students who grouped 
the row and column concepts together in the same 3CM category.   

3. In order to identify how the Pre and Post groups tended to categorize their concepts, the 
similarity matrix was subjected to Johnson’s hierarchical cluster analysis (Johnson, 
1967), using the method of complete linkage. Clustering analysis involves the 
classification of concepts (or objects) into clusters (groups) based on how similar the 
concepts are to one another. In the case of cognitive mapping data, hierarchical cluster 
analysis on the similarity matrix is presumed to provide an indication of a group’s 
composite cognitive structure related to that particular topic (i.e., how the group 
members, in general, tend to organize the information in their minds). The statistical 
software package Anthropac (Borgatti, 1992) was used for the analysis.  Results were 
examined to identify stable clusters.  

4. A qualitative comparison between the pre and post composite maps was then done, 
exploring both the concepts commonly chosen (by more than 10% of students) and the 
larger themes (i.e., how the concepts were clustered). 
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Phase Two 

Study Design 
Phase Two built on Phase One results by continuing the exploration of student learning outcomes 
and providing a more in-depth look at what is happening to student during the SOP with respect 
to personal development and team dynamics.  With respect to student learning, Phase Two 
addressed short and medium-term knowledge outcomes by assessing knowledge (both factual 
and conceptual) in the classroom before the SOP, immediately after the SOP, and again 
approximately 8 weeks later using versions of the clicker questionnaire and the cognitive 
mapping tool; a control group also completed these measures. On-site narrative assessment tools, 
administered both at the beginning and end of the SOP, were used to assess changes in team 
dynamics, what students learned about themselves, and which activities were the most 
challenging and thought provoking.   
 

Sample: Participating Schools and Students 
Phase Two involved 478 students from 8 schools, including four treatment schools and four 
control schools.  The treatment and control schools were matched on: percent free and reduced 
lunch (low, medium, high), location (Seattle, suburban, or more rural), and grade (4th, 5th or 6th).  
Treatment schools visited IslandWood during the winter of 2008; control schools visited 
IslandWood in spring of 2008, after the final post-treatment assessment had been completed. The 
number of students in each school completing each assessment tool is shown in Table 3. School 
characteristics are show in Table 4. 
 
Table 3. Phase Two Student Participation, by School and Assessment Tool. 

School Clicker 3CM Experience Journal 1/ 
Experience Journal 2 

Reflections on Nature/ 
IW Diary 

TREATMENT     
7  42 45 43 
8 58  27 27 
9  44 26 26 

10 87  38 26 
CONTROL     

11  45   
12 93    
13  47   
14 61    

Total Treatment 145 86 136 122 
Total Control 154 92   
TOTAL 299 179 136 122 
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Table 4. Phase Two School Characteristics (2007-2008 School Year). 

School Grade 
Student Ethnicity  

(Based on Available Public 
Information)* 

% Free/ 
Red. 

Lunch 

School 
District 

# Students 
in Grade 

# Classes/   
Grade 

TREATMENT       

7 5 

Am. Indian/Alaska Native = 1 % 
Asian/Pacific Islander = 20 % 
Hispanic = 3 % 
African American = 2 % 
White = 75 % 
Unspecified = 0 % 

1.90% Mercer 
Island 95 4 

8 6 

Am. Indian/Alaska Native = 3 % 
Asian/Pacific Islander =  14 % 
Hispanic =  12 % 
African American =  7 % 
White = 63 % 
Unspecified = 1 % 

32.00% Edmonds 50 2 

9 4 

Am. Indian/Alaska Native =  1 % 
Asian/Pacific Islander = 47 % 
Hispanic =  10 % 
African American = 38 % 
White =  4 % 
Unspecified =  0 % 

78.10% Seattle 70 3 

10 5 

Am. Indian/Alaska Native = 0 % 
Asian/Pacific Islander = 16 % 
Hispanic = 4 % 
African American = 4 % 
White = 59 % 
Unspecified = 17 % 

25.50% Central 
Kitsap 65 3 

CONTROL       

11 5 

Am. Indian/Alaska Native = 0 % 
Asian/Pacific Islander =  22 % 
Hispanic = 4 % 
African America = 1 % 
White = 64% 
Unspecified =  9 % 

11.20% Bellevue 75 3 

12 6 

Am. Indian/Alaska Native = 2% 
 Asian/Pacific Islander = 24 % 
Hispanic =  11 % 
African American =  14 % 
White = 44 % 
Unspecified =  6 % 

34.00% Shoreline 60 2 

13 4 

Am. Indian/Alaska Native = 3 % 
Asian/Pacific Islander = 22 % 
Hispanic = 21 % 
African American = 48 % 
White = 6 % 
Unspecified = 0 % 

88.00% Seattle 50 2 

14 5 

Am. Indian/Alaska Native = 4 % 
Asian/Pacific Islander = 8 % 
Hispanic =  8 % 
African American = 3 % 
White = 75 % 
Unspecified = 1 % 

24.40% Marysville 105 4 

*Due to rounding or missing data, totals may not sum to 100%. 
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Data Collection Tools 

Clicker Questionnaire 
The two clicker questionnaires used in Phase One were also used in Phase Two, again to assess 
changes in students’ understanding of the environmental concepts taught during the SOP.  In 
addition, because assessment was done at three different time points, a third version of the 
questionnaire was created (Appendix D).  As in Phase One, the presentation order of the clicker 
versions was varied among classes. 

Structured Cognitive Mapping 
Similar to Phase One, students’ conceptual knowledge related to “healthy environments” was 
assessed using a cognitive mapping task. Because of the larger number of participants, a 
structured version of the 3CM used in Study One was created (Appendix E).  The structured 
3CM offers a somewhat less personal look at knowledge structures, but has the advantage of 
being simpler to analyze and therefore more suited to large groups. 
 
In a structured 3CM (Kearney and Kaplan, 1996), participants are provided with an initial set of 
concepts from which to choose. In this case, the set was based on the concepts that emerged in 
the Phase One open-ended 3CM. Study participants were presented with this list of 68 items and 
then asked to choose from the list only those concepts that were important to them for describing 
the given domain.  They were also invited to add concepts. The structured 3CM used the same 
narrative as the open-ended 3CM; once concepts were selected and recorded, students were 
asked to categorize the concepts and label the categories. 
 

On-Site Narrative Tools 
Several field assessments were designed to explore changes in cooperative teamwork and 
personal development, and identify the program activities students found most challenging and 
thought-provoking.  These assessment tools consisted of short answer open-ended questions 
embedded in a narrative form (for example, a letter home or diary entry).  The narrative format 
engaged the students more than a series of stand-alone questions and thereby eased the burden of 
completing the tool.  These assessment tools were administered on-site at the beginning and end 
of students’ IslandWood stay.  During each treatment week, students completed one of the 
following sets of assessments (the complete tools are included in Appendix F). 
 
 (1) “Reflections on Nature Letter” (beginning of stay) and the “IW Exit Journal” (end of stay).  
These tools assessed how students feel about nature, whether or not students felt they learned 
anything about themselves during the SOP, the activities or experiences they found most 
challenging, and how they felt upon completing those activities/experiences.   
 
(2) “Experience Diary One” (beginning of stay) and “Experience Diary Two” (end of stay).  
These tools assessed students’ perspectives on cooperative teamwork and team functioning. 
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Data Analysis 

Clicker Questionnaire 
As in Phase One, changes in environmental content knowledge were tested with a repeated 
measures ANOVA, using time (pre-SOP, post 1 and post 2) as the within-subjects factor and 
group (treatment or control) as the between-subjects factor.  The knowledge scores at each time 
point were the dependent variables.  The main effects of time and the interaction effects of time 
and treatment group were tested using the criterion of Wilks’ lambda (Λ).   

Cognitive Maps 
The set of maps for each group (treatment and control) at each time point (pre-SOP, post 1 and 
post 2) were analyzed according to the steps outlined in Phase One.  Because the list of concepts 
was provided for the students, the preliminary content analysis was not necessary.  In addition, 
because it is easier to select existing concepts than to generate one’s own concepts, the concepts 
included in the analysis had to meet the more stringent criteria of having been selected by at least 
15% of students in a particular group at a particular time point. 

On-Site Narrative Tools 
Content analyses were performed on each open-ended question in the on-site narrative-based 
tools: responses were explored in order to identify common themes, responses were coded, and 
frequency of theme mention was calculated.  For each question, a sub-set of responses 
(approximately 10%) was coded by a second rater in order to compute inter-rater reliability. 
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Chapter 3: Research Findings 

Measurement Scales: Factor Analysis Results 
Factor analysis and Crohbach’s reliability tests for each of the four sets of survey items (attitudes 
about self, attitudes about classroom community, attitudes about the environment, and attitudes 
about learning) yielded 8 scales: 

1) Self-Image reflects the extent to which students are confident and happy with themselves. 
This scale is comprised of items assessing both self-confidence and self-esteem; items 
intended to assess locus of control did not load on any factors. 

2) Sense of Classroom Community reflects the degree to which respondents feel students in 
the classroom get along and are respectful of one another.  

3) Cooperative Teamwork reflects the degree to which students cooperate well when 
working in a classroom team.  

4) Environmental Interest and Concern reflects the degree to which students care about 
environmental problems and issues.  

5) Sense of Environmental Stewardship reflects the degree to which students believe that 
people have a responsibility toward the environment.  

6) Interest in Learning reflects the degree to which students are excited about and interested 
in learning, in general. 

7) School Attachment reflects the degree to which students feel a sense of belonging to their 
school. 

8) Learning Engagement reflects the level of commitment students have toward their school 
work, in terms of doing homework and trying hard. 

 
The survey scales, along with the scale means and standard deviations, are shown in Table 5.  
Detailed factor analysis results are shown in Appendix G.   
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Table 5. Phase One Survey Scales and Items with Scale Means and Standard Deviations. 

SCALE AND ITEMS MEAN S.D. 
PERSONAL FUNCTIONING SCALES 4.19* .63 

Self Esteem   
I know I have the ability to do anything I want to do.   
When I try something, I am confident I will succeed.   
I am happy with myself as a person.   
I think I’m a failure (“loser”).    
I am happy with the way I can do most things.   

 
SOCIAL FUNCTIONING SCALES 

  

Sense of Classroom Community 3.68 .77 
Students in my class help each other, even if they are not friends.   
Students in my class get along together very well.   
Students in my class are mean to each other.   
Students in my class care about each other.    
I feel like the kids in my class respect me.   

Cooperative Teamwork 4.16 .83 
I am good at cooperating when working in a team at school.   
I like cooperating in a team with other kids in my class.   

 
ATTITUDES TOWARD THE ENVIRONMENT SCALES 

  

Environmental Interest and Concern 4.13 .71 
I think that protecting and saving natural resources (like plants, animals, water, and air) is important.   
I like learning about the natural environment.   
I would like to learn more about how I can help the environment.   
I care about environmental problems and issues.   
I care about protecting the environments near my neighborhood and school.   

Sense of Environmental Stewardship 4.31 .70 
I think that people must live in balance with nature in order to survive.   
I think that people have a responsibility to solve environmental problems.   
I believe that I have a personal responsibility to help the environment.   

 
ATTITUDES TOWARD LEARNING SCALES 

  

Interest in Learning 3.78 .79 
I like being asked interesting questions and solving new problems.   
I like to talk about what I learn in school with other people.   
The things I learn are important to me.   
I think learning is fun.   
When my teacher asks me to learn about or do something new, I am excited.    

School Attachment 4.36 .86 
I like my school.    
I feel like I belong at my school.   

Learning Engagement 4.45 .60 
I do my homework.   
I pay attention in class.   
I try as hard as I can in class.   

* Means are for the Pre-Survey, measured on a 5-point scale from 1=never to 5=always. 
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Inter-Rater Reliability for Open-Ended Questions 
Agreement rates between the two coders for the open-ended questions on the Phase One survey 
and the Phase Two Narrative Assessment Tools were high, ranging from 90% to 98%. 

The Effect of Demographic Factors on SOP Outcomes 
Phase One exploration of the demographic variables (socio-economic level, gender, school 
location, previous student EE camp experience, grade) show that almost none of the 
demographic variables had a significant effect on SOP outcomes in terms of the dependent 
factors.  There one exception was gender, which appeared to influence the SOP outcomes in 
terms of environmental interest and concern and was thus included in the appropriate repeated 
measures tests. 

Personal Development Outcomes 

 No statistically significant change in general self-image as a result of the SOP 
 80% of student indicated that they learned something new about themselves as 

a result of the SOP. 
 What did students learn about themselves? They learned: that they have a love 

of nature and like being outside (17%), that they could overcome their fears and 
rise to challenges (13%), that they were good at learning and observing or were 
smarter than they thought (9%), that they were good at or gained appreciation 
for teamwork and leadership (9%), that they discovered or developed new skills 
(7%), that they discovered that they need or work best with quiet time alone 

(6%), how they interact with others (5%). 
 What aspects of the SOP have the greatest impacts on personal development? Students most 

frequently listed working with the team as the most challenging thing during the SOP and the thing 
that made them think the most. 

Does students’ self-image change as a result of their SOP experience? 
Repeated measures ANOVA results from the Phase One survey show that students’ self-image 
increased very slightly, albeit significantly, over time for students overall (Table 6).  There was 
no treatment effect for self-image, indicating that this slight increase occurred for both the 
IslandWood and the control group; this was also true for those students with lower initial levels 
of self-image. Detailed statistical results are provided in Appendix H.   
Table 6. Significant Changes in Self Image over Time, for all Students. 

Group N  Pre-
Survey Post 1 Post 2 Gain 

Pre-Post 1 
Gain 

Post 1 -2 
  Self Image      
Overall++  289 Mean 4.23 4.28 4.33 1%! 1% 
  S.D. .60 .63 .60   
Statistically significant changes over time are indicated by plus signs: +p<.05; ++p<.01; +++p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
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Do students learn anything new about 
themselves during the SOP?  
Although no significant treatment outcomes 
regarding self-image were found, student responses 
on another portion of the Phase One survey indicate 
that there may be other types of personal 
development outcomes.  In an open-ended survey 
question posed to the treatment group in the Post 2 
survey, students were asked, “Did you discover or 
learn anything new about yourself as a result of 
your experiences at IslandWood?  If so, what?”  
Many students responded in the affirmative, listing 
things related personal development – such as 
general personal growth (18%), interpersonal skills 
(7%), teammate skills (5%), and like/good at 
learning (5%) – as well as the discovery that they 
like nature (9%) (Figure 2). 
 
Phase Two’s efforts to learn more about the types 
of personal development happening at IslandWood 
revealed several themes (Figure 3).  As in Phase 1, 
many students (17%) indicated that they learned 
they have a love of nature and like being outside. 
Other indicated that they had learned something 
about their abilities or personalities: 13% said they 
discovered that they could rise to challenges, 
overcome their fears, and tough it out; 9% said they 
discovered they were good at learning and 
observing or were smarter than they thought; 9% 
said they were good at or gained appreciation for 
teamwork and leadership; 7% discovered or developed new skills, particularly physical skills 
such as the ability to walk or hike long distances; 6 % said they discovered that they need or 
work best with quiet time alone, particularly in nature; 5% learned about how they interact with 
others; and 12% listed other things they learned about themselves or their personalities. Only 3% 
of students specifically said they had learned nothing about themselves.  Another 20% of 
students did not answer they question with respect to themselves or their feelings (for instance, 
one students said, “I learned that people came from around the world to work at Port Blakely”). 
 
 

 

 
 

 
Some things I learned about myself or 
my feelings this week was… 
 

… I have a whole different side of me.  I 
also found out I love nature and electronics 
aren’t what keep me satisfied. 

… That I can overcome any fears with a 
positive attitude, courage, and 
encouragement helps too.  

… I have more brains that I thought. 

… I am a good leader and I have lot of good 
ideas. 

… I learned about when you have teamwork 
almost anything can be accomplished when 
you only have one person you can only 
achieve small tasks. 

… I could work with people I did not think 
I could work with. 

… I work better with quiet calm nature. 

… That if I really try my hardest I can make 
a big impact on the world around me. 

KID QUOTES 
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Figure 2. Personal development as a result of the SOP (Phase One). 
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Figure 3.  Responses from 115 students regarding personal growth and development during IslandWood’s 
SOP (Phase Two). 
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What types of experiences, in particular, 
may have the largest effects on 
personal development?   
Phase Two’s narrative assessment tools provided a 
deeper look at the types of experiences that students 
found most challenging and how they were affected 
by those experience.  Students most frequently 
listed team challenges/ working with the team as 
the most challenging thing they were asked to try 
while at IslandWood (48% of students mentioned 
this) (Figure 4).  When asked how they felt after 
they undertook the challenge, many students simply 
responded “happy/ great” (49%), while others 
responded in terms of personal development, 
including: more confident (10%), proud of myself 
(8%), and accomplished/successful (7%). 
 
Students also listed working with the team most 
frequently (29%) as the IW experience or activity 
that made them think the most (Figure 5). 
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Figure 4. Most challenging activities or lessons during the SOP. 

 

 
 

 
We got to do many things this week.  
The most challenging new thing I was 
asked to try this week was … 
 

… On the teams course I had to try walking 
on the wire 

… To work as a team because people were 
not listening and doing what they think is 
good  

… The teams course especially the whale 
watch. It was challenging because everyone 
had to work together. It was fun too! 

… The trust walk where we were 
blindfolded and had to hold onto the person 
in front of us and follow their steps 

KID QUOTES 
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What Made you Think the Most
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Figure 5. SOP activity or lesson that made students think the most. 

 
 

Community Outcomes 

 Group functioning improved over the course of the SOP, both in terms of how 
groups worked together and in terms of how students felt they were being 
treated by other group members.   

 When describing why or how group functioning improvement, students tended 
to be vague. 

 A statistically significant increase in classroom cooperative teamwork was found 
following the SOP (a 21% increase, among those whose initial scores showed 
room for improvement, for the treatment group during the pre-survey to Post 

One time period versus a 6% increase for the control group).  

 Classroom cooperative teamwork scores for SOP students with room for improvement showed no 
significant decline over the Post 1 to Post 2 period, indicating medium as well as short-term benefits. 

 No changes were found in students’ sense of classroom community as result of the SOP. 
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Does the SOP experience increase community and cooperation back in the 
classroom? 
Repeated measures ANOVA results shown that when all students were included in the analysis, 
there was no overall change over time in classroom cooperative teamwork but, surprisingly, a 
significant (albeit small) decline in sense of classroom community.  The SOP itself did not have a 
significant effect on these factors when looking at the entire student population (Table 7). 
 
When only those students with room for improvement on the initial scale scores (scoring less 
than 4.0 out of 5.0 on the Pre-Survey scores) were considered, however, results show significant 
SOP outcomes in terms of classroom cooperative teamwork. Table 7 shows that levels of 
classroom cooperative teamwork rose significantly and steeply for the treatment group between 
the Pre-survey and Post-1 survey; there was no significant change for the control group.  No 
significant changes were found for either group between Post 1 and Post 2, indicating that the 
gains made by the treatment group were sustained in the medium term. Detailed statistical results 
are provided in Appendix H. 
 
Table 7. Significant Changes over Time in Classroom Community and Cooperative Behavior. 

Group N  Pre-
Survey Post 1 Post 2 Gain 

Pre-Post 1 
Gain 

Post 1 -2 
  Sense of Classroom Community, among All 

Students  
    

Overall+  289 Mean 3.73 3.69 3.61 - 1% - 2%!! 
  S.D. .75 .78 .81   
  Cooperative Teamwork, among those with Room 

for Improvement (N=75)  
    

IslandWood* 44 Mean 3.02 3.65 3.52 21%!!! - 4% 
  S.D. .62 .77 .95   
Control 31 Mean 3.21 3.39 3.60 6% 6% 
  S.D. .46 .90 1.08   
Statistically significant changes over time are indicated by plus signs: +p<.05; ++p<.01; +++p<.001. 
Statistically significant differences between the treatment and control groups in the rate of change over time are 
indicated by asterisks: *p<.05; **p<.01; ***p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
 

Does the level of teamwork among students increase during the SOP?   
One focus of Phase Two was to discover more about what was happening in terms of group 
functioning that may help explain the improvements in classroom cooperative teamwork.  
Students were asked at the beginning and end of the SOP how well their group was working 
together, how other group members were treating them, the most challenging aspects of working 
in their group, and how they addressed those challenges.  
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Phase Two results show improvements in group 
functioning and behavior over the course of the 
SOP.  The number of students who reported that 
their group was not functioning well dropped from 
19% to 7% from the start to the end of the SOP and 
an additional 7% of students reported their group 
functioning was “improved” (Figure 6). The 
number of students who indicated that other group 
members “aren’t nice/ don’t treat them well,” 
dropped from 15% to 10% by the end of the SOP 
(Figure 7). 
 
Although group cooperative behavior is improving 
during the SOP, it is somewhat difficult to say why 
or how.  When queried about what was happening 
to improve group functioning, students were 
generally vague.  When asked about the most 
challenging thing about working in a group, many 
students simply listed, “working together” (32%) or 
the team challenges (31%), although some listed 
more specific things such as “staying on task” 
(11%) and “hiking” (9%) (Figure 8).  When asked 
how the group tried to work through its challenges, 
many students were again vague, simply listing 
“working together” (43%), although some students 
gave more specific responses, including: 
“communication strategies” (20%), “devised 
specific strategies for team challenges” (15%), and 
“focused on problem/ discipline” (11%).  Only 15% 

of students responded that their team did not face challenges that they needed to work through 
(Figure 9). 
 
 

 

 
 

 

The most challenging thing about working 
in my group was ….. Here’s how we tried 
to work through those challenges … 

… Some kids in our group weren’t very 
patient … we picked a resolution consisting 
of raising your hand when you talk and only 
one person talking at a time  

… Some people were always talking and 
interrupting others. Some also didn’t listen 
to others and missed directions and ideas … 
We had to learn to listen to each other on 
the teams course in order to complete it. We 
sometimes couldn’t talk on the challenge and 
had to communicate in different ways 

… The challenge course because you have to 
listen to the others and cooperate with them 
even if you think your way is better  … We 
let one person at a time speak in the group, 
then if it was a suggestion then we would 
take a vote to see if we would use it.  

KID QUOTES 
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Figure 6. Improvements in group functioning during the SOP. 
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Figure 7. Improvements in how group members are treated during the SOP. 
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Figure 8. Challenges during group work. 
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Figure 9. Strategies for working through group challenges. 
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Relationship with the Environment Outcomes 

Survey results showed statistically significant increases in: 

 environmental interest and concern (an 11% increase for the treatment group, among 
those whose initial scores showed room for improvement, during the pre-
survey to Post One time period versus a drop for the control group). 

 sense of environmental stewardship (a 19% increase for the treatment group among 
those whose initial scores showed room for improvement, during the pre-
survey to Post One time period versus a 3% increase for the control group). 

 interest in environmental careers (a 19% increase for the treatment group among 
those whose initial scores showed room for improvement, during the pre-survey to Post One time 
period versus a 3% increase for the control group). 

 comfort in nature (a 57% increase for the treatment group among those whose initial scores showed 
room for improvement, during the pre-survey to Post One time period versus a 3% increase for the 
control group). Increased in comfort were primarily due to increased familiarity with natural areas 
and a decrease in perceptions that natural areas are dangerous,. 

 There were no significant declines in scores during the Post 1 to Post 2 time period, indicating that 
students with room for improvement on these variables experienced medium as well as short-term 
gains from their SOP experience. 

 When asked about changes in the way they feel about nature as a result of IW, only 17% of students 
indicated no change.  Others mentioned themes such as: increased respect/stewardship feelings 
(16%), increased understanding (14%), more interested (12%), more comfortable (6%), and 
understand how I can contribute (6%). 

 At the end of the SOP, students were less likely to feel that nature was dangerous, but were more 
likely to mention specific dislikes such as bugs, predators, and hiking. 

 When asked about changes in environmental behavior as a result of IW, only 19% of students 
indicated no change.  Others mentioned themes such as: increased pro-environmental behaviors 
(such as recycling, composting, picking up garbage) (18%), increased caring/respect (14%), and more 
aware of behaviors (6%). 

 No changes were found in students’ awareness of pro-environmental behaviors. 

Do students become more comfortable in nature as a result of the SOP 
experience?  
One of the most significant outcomes of the SOP found in Phase One was increased comfort with 
nature.  Repeated measures ANOVA results show that comfort levels of the treatment group rose 
significantly between the Pre-survey and the Post 1 survey while the levels of the control groups 
stayed virtually the same.  No significant changes were found for the treatment group between 
Post 1 and Post 2, indicating that improvement was maintained in the medium-term. When the 
repeated measures ANOVA analyses were limited to those students whose scores on the Pre-
Survey scales showed room for improvement, results show an even stronger treatment effect (a 
57% increase in comfort with nature between the Pre and Post 1 surveys (Table 8). Detailed 
statistical results are provided in Appendix H. 
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Table 8. Significant changes over Time in Students' Comfort with Nature. 

Group N  Pre-
Survey Post 1 Post 2 Gain 

Pre-Post 1 
Gain 

Post 1 -2 
  Comfort in Nature Overall (N=287)      
IslandWood** 178 Mean 4.12 4.45 4.39 8%!! - 1% 
  S.D. 1.02 .94 .92   
Control 109 Mean 4.05 3.97 4.17 2% 5% 
  S.D. .94 1.08 1.04   

  Comfort in Nature for Students with 
Room for Improvement (N=62)      

IslandWood*** 35 Mean 2.31 3.63 3.49 57%!!! - 4% 
  S.D. .83 1.33 1.25   
Control 27 Mean 2.70 2.78 2.96 3% 6% 
  S.D. .61 .85 1.02   
Statistically significant differences between the treatment and control groups in the rate of change over time are 
indicated by asterisks: *p<.05; **p<.01; ***p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
 

 
At the beginning of the study, the most frequently 
cited reasons why students did not feel comfortable 
in nature where that it was perceived to be 
dangerous, they felt a need to be with people rather 
than alone, or they generally felt uncomfortable in 
nature.  The most frequently cited reasons why 
students did feel comfortable in nature is that they 
liked nature and were interested in it and that they 
were familiar (had previous experience) with 
natural areas. From the Pre to the Post 1 survey, the 
treatment students’ comfort with nature increased 
primarily because it was more familiar, it was 
perceived as less dangerous, and they didn’t feel as 
strong a need to be with other people (Figure 10). 
 

 

 
 

 
Why I do/ don’t feel comfortable 
walking in nature … 
 

… I know what to expect 

… I like being outside more and I know a lot 
more about plants and animals.  

… I really like nature and I know enough 
about it to walk through the woods.  

… A tree will fall on me!  

… I might get lost or maybe something will 
attack me.  

… Because you might get lost, there’s no 
bathroom, I might accidentally touch 
poisonous plants, or I might get attacked by 
animals.  

KID QUOTES 
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Why I Do/ Don't Feel Comfortable Walking in Nature: 
Survey One and Two Respondents
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Figure 10. Changes in students' comfort with nature. 

Do students have an increased sense of environmental stewardship as a 
result of the SOP?  
Phase One results show that when looking at the entire student sample, no changes over time 
were found in students’ sense of environmental stewardship. When the repeated measures 
ANOVA analyses were limited to those students whose scores on the Pre-Survey showed room 
for improvement, however, results show significant increases in the treatment group’s sense of 
environmental stewardship (Table 9).  These increases were sustained between Post 1 and Post 2, 
indicating that students with room for improvement on this variable experience medium as well 
as short-term gains.  Statistical results are provided in more detail in Appendix H.  
Table 9. Significant Changes in Sense of Environmental Stewardship, over Time, among Those with Room 
for Improvement. 

Group N  Pre-
Survey Post 1 Post 2 Gain 

Pre-Post 1 
Gain 

Post 1 -2 
  Sense of Environmental Stewardship      
IslandWood* 33 Mean 3.29 3.91 4.05 19%!!! 4% 
  S.D. .32 .67 .82   
Control 24 Mean 3.22 3.32 3.65 3% 10% 
  S.D. .41 .81 .63   
Statistically significant differences between the treatment and control groups in the rate of change over time are 
indicated by asterisks: *p<.05; **p<.01; ***p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
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In what other ways does the SOP affect how students feel about nature?  
The Phase One survey assessed students’ overall environmental interest and concern, their 
interest in environmental careers, and how the SOP may have changed the way they feel about 
nature.  Results show, somewhat surprisingly, that when looking at the entire student sample, 
overall levels of environmental interest and concern tended to drop slightly over the study period 
(Table 10). When the repeated measures ANOVA analyses were limited to those students whose 
scores on the Pre-Survey showed room for improvement, however, results show significant 
increases in the treatment group’s environmental interest and concern.  Among those with room 
for improvement, students who attended IslandWood also showed a significant increase in 
environmental career interest; no increase was found for the control group. The increases in 
environmental interest and concern and environmental career interest were sustained between 
Post 1 and Post 2, indicating medium as well as short-term outcomes.  No SOP effect was found 
for environmental career intent, although there was a small significant increase for students 
overall, among those with room for improvement, between Post 1 and Post 2. Results are 
provided in more detail in Appendix H.  
Table 10. Significant Changes over Time in Relationship with the Environment. 

Group N  Pre-
Survey Post 1 Post 2 Gain 

Pre-Post 1 
Gain 

Post 1 -2 

  Environmental Interest and Concern, among 
All Students      

Overall+++ 294 Mean 4.38 4.26 4.25 - 3%!!! 0% 
  S.D. .64 .75 .75   

  Environmental Interest and Concern, among 
those with Room for Improvement      

IslandWood** 31 Mean 3.34 3.70 3.95 11%!! 7% 
  S.D. .45 .53 .73   
Control 25 Mean 3.30 3.04 3.36 - 8% 11% 
  S.D. .49 .82 .92   

  Environmental Career Interest, among those 
with Room for Improvement      

IslandWood* 85 Mean 2.54 3.01 2.87 19%!!! - 5% 
  S.D. .59 .92 1.02   
Control 60 Mean 2.62 2.70 2.93 3% 9% 
  S.D. .67 1.17 1.09   

  Environmental Career Intent, among those 
with Room for Improvement      

Overall++ 184 Mean 2.47 2.56 2.74 4% 7%!! 
  S.D. .66 .93 .99   
Statistically significant changes over time are indicated by plus signs: +p<.05; ++p<.01; +++p<.001. 
Statistically significant differences between the treatment and control groups in the rate of change over time are 
indicated by asterisks: *p<.05; **p<.01; ***p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
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The Phase One survey also asked directly about 
changes in the way students feel about nature as a 
result of the SOP. Only 17% of students indicated 
no change.  Others mentioned themes such as: 
increased respect/stewardship feelings (16%), 
increased understanding (14%), more interested 
(12%), more comfortable (6%), and understand how 
I can contribute (6%) (Figure 11).  There was no 
detectable pattern in terms of demographic factors 
among those students who indicated “no change” in 
response to these questions. Phase Two assessed 
changes in what students don’t like about nature.  
Results indicate that improvements in stewardship, 
comfort, and other aspects of students’ relationship 
with the environment are not necessarily predicated 
on liking everything about the natural environment. 
At the end of the SOP, students were less likely to 
feel that nature was dangerous, but were more 
likely to mention specific dislikes such as bugs, 
predators, and hiking (Figure 12). 
 
 

 

 
 

 
Has the way you feel about nature or 
natural environments changed as a result 
of your experiences at IslandWood? 
 

… Before I came to IW  I didn’t really care 
much about nature. Now I really care about 
the environment.  

… Now that I have seen nature in a 
different way, I feel that  any people 
including myself should care more about the 
natural environment than what we do right 
now.  

… I feel more strongly about protecting 
nature at school and home.  

… Before I did not like to go into the 
woods, but I do now.  

… I like bugs, slugs, caterpillars, and I feel 
great.  

… Now I’m more comfortable with natural 
and how peaceful it is.  

… I think nature is a fun experience and no 
longer scary.  

KID QUOTES 



IslandWood Evaluation Project  36

Changes in the Way I Feel about Nature as a Result of 
IslandWood
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Figure 11. Changes during the SOP in students' feelings toward nature (Phase One). 
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Figure 12. Changes during the SOP in what students don't like about nature (Phase Two). 
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Does the SOP increase students’ awareness of pro-environment 
behaviors? Does it change their actual behaviors? 
The Phase One survey asked students to, “List 3 things you could do to help natural 
environments.  Don’t worry if you can’t think of three – a lot of people can’t – just write down 
what you can.”  A repeated measures ANOVA showed no differences either over time or 
between the treatment and control groups in terms of the number of legitimate things students 
listed (mean number of things, overall, was 2.51).  The content analysis of this question showed 
a relatively high degree of awareness of pro-environment behaviors and few differences between 
the control and treatment groups in terms of changes in students’ responses to this question on 
the pre and post surveys (Figure 13 and Figure 14). 
 
 

Three Things I Can do to Help the Environment - 
Control Group
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Figure 13. Control groups' ideas about what they can do to help the environment (Phase One). 
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Three Things I Can do to Help the Environment - 
Treatment Group
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Figure 14. Treatment groups' ideas about what they can do to help the environment (Phase One). 

 
While the SOP does not appear to greatly increase 
students’ awareness of pro-environmental 
behaviors, it does appear to increase the likelihood 
that students will engage in pro-environmental 
behaviors. In the Post 2 survey, the treatment group 
was asked, “Since being at IslandWood, have your 
behaviors or actions toward nature, the natural 
environment, or natural resources changed?  If so, 
how?”  Eighteen  percent (18%) of students 
indicated increased pro-environmental behaviors, 
such as recycling, composting, and picking up 
garbage.  Other students mentioned things like an 
increased caring/respect for nature (14%), and 
greater awareness of how their behaviors affect the 
environment (6%). Only 19% of students indicated 
“no change” (Figure 15). 
 
 
 
 
 

 

 

 
 

 
Since being at IslandWood, have your 
behaviors or actions toward nature, the 
natural environment, or natural 
resources changed? 
 

… I pick up garbage for the environment 

… I have been helping the lunch room with 
the recycling team 

… I am putting leftover decomposable stuff 
in a compost bin.  

… I feel a greater connection between me 
and nature and I feel WAY more inclined to 
try and help/save the environment.  

KID QUOTES 
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Changes in Behavior since being at IslandWood
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Figure 15. Changes in students' pro-environmental behavior (Phase One). 

Environmental Knowledge Outcomes 
 

 In the analyses of overall factual environmental knowledge, statistically 
significant increases of between 28% - 38% were found during the Pre to 
Post 1 time period. (In contrast, a control group showed a 4% decline in 
knowledge scores over the same time period.) 

 There was no significant decline in knowledge scores during the Post 1 to 
Post 2 time period, indicating that knowledge is being retained in the 
medium as well as short term. 

 Knowledge changes were limited to students’ ability to identify and explain 
environmental concepts; no changes were found in students’ understanding of environmental 
systems (i.e., energy and nutrient flow), although Pre-test scores on this variable were moderately 
high.  

 Cognitive mapping results support the findings of increased factual knowledge, but indicate that 
students are not fully integrating new concepts into their prior understanding. 

 Students’ conceptual knowledge about the environment changes as a result of the SOP and shows 
an increased perceived importance of stewardship, increased understanding of interrelationships 
in the environment (e.g., food chain, predator-prey), a richer knowledge of an environment’s 
abiotic elements, and possibly a greater acknowledgement that people are part of the 
environment.   
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Do students increase their ability to identify and apply the ABC’s during 
their SOP experience? 
Phase One results showed a significant and strong effect of the SOP on students’ overall 
environmental content knowledge (Table 11).  No interaction effects were found between time 
and school or between time and gender, indicating that the rate at which content knowledge 
increased was the same for boys and girls and across the three schools. Statistical details are 
provided in Appendix H. 
 
Table 11. Phase One Changes in SOP Content Knowledge during the SOP, as Measured by Percentage of 
Correctly Answered Clicker Questionnaire Items (N=128). 

Group N  Pre % 
Correct 

Post 1 % 
Correct 

Gain 
Pre-Post 1 

  Phase One SOP Content Knowledge 
IslandWood+++ 128 Mean 54.43% 75.07% 38%!!! 
  S.D. 16.47% 19.24%  

Statistically significant changes over time are indicated by plus signs: +p<.05; ++p<.01; +++p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
 
Results of the analysis exploring each knowledge area separately (ability to identify 
environmental concepts, ability to explain concepts, and understanding of energy and nutrient 
flow) show that increases in knowledge were limited to students’ ability to identify and 
understand environmental concepts.  No significant changes were found in students’ 
understanding of energy and nutrient flow with the environment although their initial scores on 
this variable were relatively high (65% correct). Results are shown in Table 12 and are provided 
in more detail in Appendix H. 
 
Table 12. Phase One Changes in Specific Content Knowledge Areas, as Measured by Percentage of Correctly 
Answered Clicker Questionnaire Items (N=127). 

Group N  Pre % 
Correct 

Post 1 % 
Correct 

Gain 
Pre-Post 1 

  Phase One SOP Content Knowledge 
Ability to 
Identify +++ 127 Mean 42.913% 75.00% 75%!!! 

  S.D. 24.38% 29.04%  
Ability to 
Explain +++ 127 Mean 59.58% 75.72% 27%!!! 

  S.D. 19.08% 20.11%  
Systems 
Understanding 127 Mean 65.35% 70.08% 7% 

  S.D. 36.47% 33.49%  
Statistically significant changes over time are indicated by plus signs: +p<.05; ++p<.01; +++p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
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Phase Two provided a medium as well as a short-term look at outcomes with respect to factual 
knowledge.  It also included a control group so that changes could more definitively be attributed 
to the SOP.  Some difficulties were experienced with using the clicker technology in the 
classroom, resulting in a loss of student codes for some of the data.  In addition, some classes 
(and some individuals within each class) did not complete all three clicker assessments.  Despite 
these difficulties, however, sufficient data was retained to complete an analysis of changes in 
clicker scores over time. 
 
Two separate repeated measures analysis of variance tests were run because there were no Post 2 
scores for the control group.  The first included students who completed the clicker questionnaire 
at all three time points (Pre-test, Post 1, and Post 2); there were 35 students total, all from one 
school and all from the treatment group.  Results show a significant and strong effect of the SOP 
on test scores: scores increased significantly from the Pre-assessment to the Post 1 assessment 
and showed no significant from the Post 1 to the Post 2 assessment (Table 13). 
 
The analysis of the changes in test scores from the Pre- to the Post 1 assessment included the 
control group as well as the SOP group.  Results show a significant effect of the treatment on test 
scores: the SOP group’s environmental content knowledge increased substantially while the 
control groups’ scores dropped slightly during the same time period (Table 13).  These results 
indicate that increases in knowledge were due to the IslandWood SOP experience and not to 
other general experiences or activities.  A graph of the test score changes, by school, indicates 
that the largest gains were for the treatment school with the lower Pre-assessment scores (e.g., 
those students with the most room from improvement) (Figure 16). Detailed statistical results are 
provided in Appendix H. 
 
Table 13. Phase Two Changes in Environmental Content Knowledge, as Measured by Percentage of 
Correctly Answered Clicker Questionnaire Items. 

Group N  Pre % 
Correct 

Post 1 
% 

Corr 

Post 2 
% 

Corr 

Gain 
Pre-Post 1 

Gain 
Post 1 -2 

  Phase Two SOP Content Knowledge      
IslandWood** 111 Mean  69.74% 77.93% -- 11.74%!!! -- 
  S.D.  23.70% 19.90% --   
Control 33 Mean  56.82% 54.55% -- - 4.00% -- 
  S.D.  13.89% 16.42% --   

  Phase Two SOP Content Knowledge (for 
treatment group completing all 3 assessments)      

IslandWood++ 33 Mean  53.81% 68.81% 64.05% 27.88%!!! - 6.92% 
  S.D.  16.95% 16.95% 16.64%   

Statistically significant differences between the treatment and control groups in the rate of change over time are 
indicated by asterisks: *p<.05; **p<.01; ***p<.001. 
Statistically significant changes over time are indicated by plus signs: +p<.05; ++p<.01; +++p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
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Changes in Clicker Questionnaire Results Over Time
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Figure 16. Phase Two changes in content knowledge for each school. 

  

How does students’ conceptual knowledge regarding natural environments 
change during the SOP?   

Phase One Open-ended 3CM Results 
 
In Phase One, 49 students completed Pre and Post open-ended cognitive mappings on-site during 
their SOP (maps were completed on Monday and Thursday). Examples of Phase One Pre and 
Post maps are shown in Figure 17 and Figure 18. Results from the hierarchical clustering 
analysis (Figure 19) show a significant increase in the richness of students’ conceptualizations of 
healthy natural environments during the SOP, as indicated by the number of concepts that were 
mentioned by at least 10% of the students.  Sixteen items were added from the Pre to Post 
composite maps, including: fungi, rocks, air, fish, no dead plants, consumers, decomposers, 
producers, abiotic things, biotic things, worms, amphibians, nutrient-rich soil, people caring 
about the environment, people working together, and buildings/ houses.  In addition, nine 
concepts were dropped from the Pre to Post composite maps, including: birds chirping, grass, no 
cutting of trees, living things, clean, no people, large variety of animals, some dead/decaying 
plants and animals, and weather.  In addition to an increased overall richness in understanding, a 
comparison of the concepts and clusters included in the Pre and Post composite maps highlights 
the following trends: 
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1. There is some increase in the idea of stewardship as important to healthy natural 
environments. Concepts added in the Post 2 composite map included “people working 
together” and “people caring about the environment.” 

 
2. People have a more prominent place as part of a healthy natural environment in their own 

right, not just as stewards, in the Post map.  The Pre map includes “people” in the context 
of helping the environment but also includes the concept “no people”.  By the Post map, 
however, the concept of “no people” had been dropped while a new cluster consisting of 
“people” and “building/houses” was added. 

 
3. The concepts taught at IslandWood (e.g., consumer, decomposers, producers, biotic, 

abiotic) become prominent in students’ conceptualization of healthy natural environments 
by the end of the SOP, but students may not be fully integrating these new concepts into 
their prior understanding. In the Post composite map, many of the IslandWood concepts 
cluster together to form their own category (“Islandwood Concepts”), indicating that 
although students are becoming aware of these concepts, they may not fully understand 
how they relate to other concepts. 
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Figure 17. Example One of student’s Phase One pre and post open-ended cognitive maps.
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Figure 18. Example Two of student’s Phase One pre and post open-ended cognitive maps. 
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Pre Map (N=49; 37 items chosen by at least 10% of students)      
ANIMALS 
ANIMALS 
LOTS OF INSECTS/ 

BUGS  
Birds 
grass 

HEALTHY ANIMALS 
habitat 
birds chirping 
food for animals 
healthy animals 
no dead animals 
 

PLANTS 
TREES 
Plants 
Flowers 
colors 
soil 
   

VARIETY OF 
PLANTS AND 
ANIMALS 
healthy plants 
variety of plants  
variety of animals 

AMOUNT OF 
PLANTS AND 
ANIMALS  
Green 
lots of plants 
lots of animals 

WATER 
water 
rivers/ streams 
pond/ lake 
 

OTHER ELEMENTS 
sunlight 
rain  
weather  

   

NO HUMAN 
PRESENCE 

No Trash 
no people 
some dead 

plants/animals  
 

NO POLLUTION 
No Pollution 
Clean Water 
clean 
clean air 
living things 
  

STEWARDSHIP 
people helping the envt.  
people 
   
   

 Non-Loader 
no cutting trees 
   
   

Post Map (N=49; 44 items chosen by at least 10% of students)     
ANIMALS 
ANIMALS 
Lots of Bugs 
Birds 
amphibians + 
worms + 
   

HEALTHY PLANTS AND 
ANIMALS 
Clean Water 
Healthy Plants 
healthy animals 
green 
no dead plants + 
no dead animals 
  

PLANTS 
TREES 
Plants 
flowers 
fish +  

VARIETY AND 
AMOUNT OF 
PLANTS AND 
ANIMALS  
lots of plants 
lots of animals 
variety of plants  
 

ANIMAL 
HABITAT 
consumers 
habitat  

WATER 
ponds/ lakes  
rivers/ streams  
 

OTHER ELEMENTS 1 
Water 
Soil 
food for animals 
air 
 

OTHER ELEMENTS 2 
Sunlight 
Fungi + 
rain 
rocks + 
 

  

PEOPLE 
people 
houses/ buildings + 

HEALTHY ENVIRONMENT 
No Pollution 
No Trash 
clean air 
rich soil + 
people caring about the envt. + 
colors 
 

STEWARDSHIP 
people helping the envt.  
people working together+ 
   

  

ISLANDWOOD 
CONCEPTS 

Decomposers + 
abiotic things + 
biotic things + 
producers + 
 

    

Items in all caps were chosen by >=50% of students; first letter cap chosen by 25-49%; all lower-case chosen by 10-24%. 
 
Items with a “+” were added from the Pre to Post maps. 
 

Figure 19. Phase One cognitive mapping hierarchical clustering results. 
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Phase Two Structured 3CM Results 
In Phase Two, 71 students in the treatment group completed both the Pre and Post 1 structured 
cognitive mappings; sixty-two of these students also completed the Post 2 cognitive mapping.  
Eighty-three students in the control group completed the Pre and Post 1 mappings; only students 
from a single class chose the complete the Post 2 mapping, and thus those maps were excluded 
from analysis.  Results from the hierarchical clustering analysis are shown in Figure 20 through 
Figure 22 for the treatment group, and Figure 23 and Figure 24 for the control group. 
 
The composite maps show several changes over time in the treatment group’s conceptual 
understanding of healthy natural environments that echo the changes found in the Phase One 
open-ended maps.  First, the maps tend to become richer following the IslandWood SOP, as 
indicated by an increasing number of concepts that reached the 15% threshold (selected as 
important by at least 15% of students).  Ten items were added from the Pre to Post 1 mappings, 
including: fungi, moss/lichen, food chain, biotic, predators and prey, invertebrates, producers, 
consumers, bacteria, and some dead/decaying animals.  In addition, three items were dropped 
during this time (i.e., were no longer considered important by at least 15% of students), 
including: no houses, people, and no dead animals. From the Post 1 to Post 2 mappings, an 
additional four items were added, including: people, all things in balance, things depend on one 
another, and abiotic.  No items were dropped between the Post 1 and Post 2 mappings. 
 
Second, the way students think about healthy natural environments changed over time for the 
treatment group, as indicated by the concepts themselves and the categories that emerged from 
the hierarchical clustering analysis. When comparing the composite maps, several themes 
emerge: 
 

1. The concept of stewardship becomes both more defined and more important in students’ 
conceptualization of healthy natural environments from the Pre to Post 2 maps.  This 
change is indicated by an increase in the number of concepts related to stewardship, the 
differentiation of the stewardship concepts into their own cluster, and a slight increase in 
the importance placed upon these concepts (as indicated by the percentage of students 
choosing the concepts). 

 
2. There is an increasing understanding of interrelationships that exist in a healthy natural 

environment.  The Post 2 composite map shows an increased understanding of food chain 
and predator/prey relationships; in addition, there is an increased understanding that 
dead/decaying animals are part of a healthy environment.  By the Post 2 map, some of 
these concepts related to relationships form their own category (“Relationships”), 
indicating that this understanding continued to evolve over the study period. 

 
3. Changes in concept clustering indicate a richer understanding of the abiotic elements 

found in a healthy environment.  In the Pre map, the focus is largely on water, but in the 
Post 1 and Post 2 maps, water joins with other elements (sunlight, clean air, nutrient-rich 
soil, rocks, etc) to form a single category. 
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4. The concepts taught at IslandWood (e.g., consumers, decomposers, biotic, abiotic, food 
chain) begin to appear in students’ maps as do other things that most students experience 
while at IslandWood (e.g., fungi, moss/lichen, invertebrates).  Initially (Pre to Post 1 
maps) these concepts tend to be organized into existing cognitive categories but by Post 
2, many of these concepts cluster together to form their own category (“Islandwood 
Concepts”).  The fact that these concepts tend to remain somewhat separate from existing 
concepts in the maps may indicate that although students are retaining knowledge about 
these concepts, they are not fully integrating them into their existing cognitive structure.  

 
The control groups’ composite Pre map shows a more complex initial understanding of healthy 
environments than the treatment group. However, in contrast to the treatment group, the control 
groups’ maps did not show a significant gain in richness over time: From the Pre to Post 1 maps 
three concepts were added (decomposers, bacteria, and producers) and five concepts were 
dropped (native plants, moss/lichen, people enjoying nature, nothing man-made, and no dead 
animals).  The three concepts that were added appeared to cause some changes in concept 
clustering (the “Relationships” category was differentiated into “Relationships” and “Balance”), 
which may indicate an increased understanding of the relationships involved in a healthy natural 
environment.  These changes may have been due to discussions during visits by IslandWood 
staff2 or due to other lessons in the classroom. 

                                                 
2 As part of IslandWood’s program, several classroom visits are made before students attend the SOP. Because of 
the timing of some of the control groups’ scheduled SOP visits, several classes received visits from IslandWood 
staff during the study period; these visits could not be avoided.  Staff did make an effort not to cover areas included 
in the assessments during these visits. 
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Figure 20. Phase Two treatment Pre-Test composite map. 
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Figure 21. Phase Two treatment Post 1 composite map. 
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Figure 22. Phase Two treatment Post 2 composite map. 
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Figure 23. Phase Two control Pre-Test composite map. 
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Figure 24. Phase Two control Post 1 composite map. 
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General Learning Attitudes and Skills Outcomes 

 Most students were very positive about IslandWood’s approach to 
learning. 

 Some students spontaneously listed learning outcomes (such as 
increased observation skills) when asked what they learned about 
themselves or their feelings during the SOP. 

 No significant changes were found in students’ general interest in 
learning, school attachments, or learning engagement as a result of 
the SOP.  

 

How do students feel about the style of teaching in the SOP? 
When asked in Phase Two how they felt about learning at IW, almost all students responded 
positively.  The following themes were identified: fun/great way to learn (52%) helps me learn 
better than regular school (15%), and liked that it was hands-on/interactive (5%) (Figure 25). 
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Figure 25. How students feel about the learning style during the SOP (Phase Two). 
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Does the SOP increase overall levels of interest in learning, learning 
engagement, and school attachment?  
 
Phase One survey results showed no statistically significant change for students attending 
IslandWood on any of the general learning attitudes measures, including interest in learning, 
learning engagement, and school attachment. This was true both when considering the entire 
student sample and when just considering those students with room for improvement based on 
their initial scores.  There was a significant, albeit very small, decline overall in students’ 
learning engagement between the Post 1 and Post 2 assessments (Table 14).  Statistical details 
are provided in Appendix H. 
 
Table 14. Changes in Learning Engagement over Time. 

Group N  Pre-
Survey Post 1 Post 2 Gain 

Pre-Post 1 
Gain 

Post 1 -2 
  Learning Engagement      
Overall** 294 Mean 4.49 4.51 4.43 0% 2%!! 
  S.D. .55 .53 .63   
Statistically significant changes over time are indicated by asterisks: *p<.05; **p<.01; ***p<.001. 
Statistically significant changes in scores, within group, are indicated by exclamation points: !p<.05; !!p<.01; 
!!!p<.001. 
 

Are there other SOP learning outcomes? 
When asked in Phase 2 what they learned about 
themselves or their feelings during the SOP 
experience, almost 9% of students said they 
discovered that they were good at or liked learning; 
in particularly, several students mentioned 
increased skill with or appreciation of observation 
as a learning tool (Figure 3). 
 
 

 

 
 

 
 

It is easy to learn when you’re where you’re 
learning about. 

If you look around and see your surrounding, 
you can learn many new things. 

I really like to be outside and observe. Also I 
learned that I really like to look at animals and 
insects through a microscope.  

KID QUOTES 
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Chapter 4: Discussion and Implications 
Study results have important implications both with respect to what was studied and with respect 
to the measurement tools used. 

Personal Development 
Personal development is happening at IslandWood, but not in a way that is reflected in changes 
in general self-image measures.  So what types of personal development does the SOP 
encourage?  Student responses to open ended questions, both on the survey and in the on-site 
narrative measurement tools, indicate that students do discover things about themselves during 
the SOP; some of these things related to skills, strengths, and expertise, such as newly-
discovered interpersonal skills, the ability to work well in a team, learning/observation skills, and 
the ability to overcome fears and “tough it out.”  Other students became more aware of their own 
personalities and style, discovering, for example that they can control their anger, be a good 
leader, need time alone, or prefer to blend with the group rather than being the center of 
attention. 
 
These findings are consistent with assessments of similar programs.  The claim that participation 
in EE programs increases overall self-esteem and self-confidence is often made (e.g., Lieberman 
and Hoody, 1998; Yap, 1998), although there is little rigorous evidence for these claims 
(Wheeler and Thumlert, 2007). A recent study of residential education programs in California 
(American Institutes for Research, 2005) found no significant effects of the programs on 
students’ self-esteem and other studies have shown similar results with respect to self-esteem, 
self-concept, and locus of control (Doyle, 1981; Gillis, 1981; Jerstedt & Johnson, 1983; Kaly and 
Heesacker, 2003; Powers, 1983). Other studies, however, have found significant program effects 
on specific aspects of students’ self-concepts. A meta-analysis of 96 outdoor adventure programs 
(Hattie, et all, 1997), for example, showed significant increases in students’ self-control, 
independence, confidence, self-efficacy, and self-understanding.  Others have noted, however, 
that increases in concepts such as self-efficacy in a wilderness setting do not necessarily translate 
into feelings of general competence (Ewert, 1989). 
 
These findings with respect to personal development have implications both in terms of 
developing realistic goals for residential education programs around personal development and 
in terms of how changes related to personal development are assessed.  Global constructs such as 
“self-esteem” and “locus of control” are a function of many different aspects of a student’s life 
and may be difficult to change, particularly in a short period of time.  Given this difficulty, 
changes at this level are probably not realistic goals for environmental education programs that 
are relatively short in duration.  The study results here suggest that a more realistic focus is on 
increased self-awareness, or self-concept, in terms of personality, skills, preferences, and 
behaviors.  This would parallel developments in the self-esteem field itself, where there is less 
focus on global self-worth and greater attention to the multidimensional aspects of self-esteem 
(DuBois, et al., 1999; Harter, 1993). 
 
What tools are most suited to measuring personal development in residential EE programs?  
Structured survey-based scales are certainly easy to administer and analyze and this is one reason 
they are so often used.  However, as this study demonstrates, they may not be the most effective 
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way to assess the types of personal development that result from programs like IslandWood.  The 
open-ended questions (both on the survey and in the narrative tools) were much more effective in 
eliciting rich and useful data; however, a significant number of students (20% in Phase 2) did not 
answer the personal development questions as intended (listing, for example, content that they 
had learned rather than indicating what they had learned about themselves).  This problem may 
be partially alleviated simply by reading the questions to students and emphasizing their intent. 
Individual interviews, though time-intensive, may also yield a richer data set and could permit a 
more in-depth exploration of the specific activities or events that encourage personal 
development.   

Teamwork 
Of all the experiences at IslandWood, the time spent working with a team may have the strongest 
impact on personal growth and development.  Results show that activities and situations related 
to working with the team were particularly challenging and thought-provoking for the students 
and that the effort invested in working through these situations may have led to increased self-
awareness.  A similar result was found by Scherl and Smithson (1986).  Their study of an 
Outward Bound program showed that changes to students’ self-concept were primarily related to 
mental (rather than physical) effort and that much of this mental effort was related to developing 
coping strategies.  
 
Study results also provide evidence that these team experiences translate to improved teamwork 
back in the classroom, both in the short and medium term, for those with room for improvement.  
Improved teamwork back in the classroom is likely related to students having to work through 
the team-related challenges in the field: study data indicate that team functioning improved over 
the course of the SOP, both in terms of how the team worked together and in terms of how 
students felt they were treated by their teammates.  Study results say little, however, about how 
and why functioning improved.  Although students were asked about the most challenging things 
about working in a group and how they worked through challenges, responses tending to be 
somewhat vague.  This is not surprising as it can be difficult to describe and assess group 
behavior when one is a group participant.  Other measurement tools, such as direct observation 
by third parties, may be more effective at exploring the progression of group work. 
 
The results regarding teamwork are undoubtedly highly dependent on the SOP structure and 
curriculum.  Students at IslandWood remain in the same team with the same instructor 
throughout their 4-day experience.  Additionally, daily team-building activities, including a 
teams-challenge course, are an explicit part of the IslandWood curriculum.  Given these 
specifics, study results regarding teamwork cannot be generalized to all other residential EE 
programs, although studies of other outdoor programs with a focus on team-building have shown 
similar results (American Institute for Research, 2005; Hattie, et al., 1997). In addition, there 
may be something special about team-building activities in an outdoor setting. Research from 
Quay et al. (2002/03) found that improvement in teamwork and caring behavior was more likely 
to be experienced in outdoor education settings than in school classroom settings. Such 
opportunities for improvement in teamwork may be particularly important in a business and 
world climate where teamwork is increasingly a part of how things get done. 
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Stewardship 
Study results provide sound evidence that the SOP increases both precursors to stewardship and 
sense of stewardship itself.  All students, and particularly those with room for improvement, 
tended to be more comfortable in nature following the SOP, largely because of increased 
experience and familiarly with natural environments; increased comfort has also been found in 
other studies of outdoor EE programs (Palmberg and Kuru, 2000; Stern et al., 2008).  Students 
also showed increases in environmental interest and concern and in sense of environmental 
stewardship, both as measured by structured survey questions (for those whose initial scores 
showed room for improvement) and as measured by open-ended questions.  Results indicate that 
these changes are sustained in the medium term.   
 
Results for other studies of EE programs with respect to environmental attitudes and feelings of 
stewardship have been mixed.  Some studies have shown no significant program effects (e.g., 
American Institute of Research, 2005; Bogner, 1998; Keen, 1991; Smith-Sabasto and Semrau, 
2004) while others have shown significant positive effects (e.g., Kruse and Card, 2004; Stern et 
al., 2008).  One reason programs may not have the expected effect on students’ attitudes is high 
initial pro-environmental attitudes and concern.  A study of Wisconsin students (Wisconsin 
Center for EE, 1997), for example, found that the overall level of environmental stewardship was 
quite high, begging the question of how much room for improvement there is, overall.  Others 
have cited high initial levels of stewardship as a possible reason that no significant effects were 
found (Milton and Cleveland, 1995).  The results found here suggest that despite high overall 
levels of pro-environmental attitudes, residential EE programs such as IslandWood can 
effectively reduce the gap in environmental attitudes by increasing stewardship feelings among 
those with lower pre-program levels. 
 
It is worth noting that the changes with respect to comfort, interest, and stewardship were not 
necessarily dependent on liking everything about nature.  When asked how they felt about nature 
following the SOP, students were less likely to perceive it as dangerous but were more likely to 
have specific complaints, such as the dirt, hiking, and not liking the bugs (Figure 10 and Figure 
12). The finding that the benefits of nature are not necessarily dependent on enjoying everything 
about the experience has also been found in other contexts (Berman, et al, 2008). 
 
How might these changes in comfort, interest, and feelings of stewardship translate to behavior 
and career choice?  Results show that interest in environmental careers was significantly higher 
for students after the SOP, among those with room for improvement, and did not decline 
significantly in the medium term.  Although we cannot assume that this interest will translate 
into increases in the number of students who pursue environmental careers, increased interest 
presumably creates a more attentive audience for information and opportunities regarding 
environmental careers. 
 
Increased sense of environmental stewardship has also been shown to be a contributing factor in 
the likelihood of pro-environmental behavior (Freedman et al., 1981; Hungerford and Volk, 
1990; Hungerford, et al., 2000; Simmons, 1991; Zint et al., 2002) and this relationship may be 
particularly strong when the attitudes are based on direct experience (Regan and Fazio, 1977; 
Shepard and Speelman, 1985/86).  Study results do provide some evidence for increased pro-
environmental behaviors, with almost 18% of students indicating new or increased behaviors 
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such as recycling, composting, and picking up garbage. These results are consistent with those 
from other studies (Bogner, 1998; Smith-Sebasto and Semrau, 2004). It appears that in the case 
of this study, changes in behavior are related to changes in interest and stewardship feelings 
rather than an increased awareness of pro-environmental behaviors.  Students in this study 
sample were generally highly aware of pro-environment behaviors prior to their IslandWood 
visit.  

Learning 

Factual and Conceptual Knowledge 
As expected, students’ knowledge of the environmental concepts taught during the SOP 
increased as a result of the program.  This increase was sustained in the medium term (6-8 weeks 
following the SOP). Increased environmental knowledge has been similarly shown in numerous 
other studies (e.g., American Institute for Research, 2005; Boger, 1998; D’Agostino et al., 2007; 
Keen, 1991; Rickinson, 2001; Volk and Cheak, 2003).  The vast majority of studies exploring 
the effects of EE programs on students’ knowledge have focused on changes in factual 
knowledge assessed through true-false or multiple choice tests.  Although increasing factual 
knowledge is indeed an important goal of EE programs, other important dimensions of 
environmental knowledge are typically not assessed and hence tend to be neglected.  Of critical 
importance is students’ conceptualization of environments. Existing conceptualizations affect 
how students interpret their world, how they behave, and how (and whether) new information is 
assimilated (Bartlett, 1932; Bereiter and Scardamalia, 1985; Driver and Bell, 1986; Driver et al, 
1994; Duit, 1991; Novak, Gowin, and Kahle, 1984; Resnick, 1983).  Given this, studies of EE 
programs that only look at factual knowledge may be missing the boat in terms of assessing real 
changes in the way students think. 
 
This study directly assessed students’ conceptual knowledge through the Healthy Environments 
Cognitive Mapping Task.  Results show that the way students think about, or conceptualize, 
natural environments changes as a result of the IslandWood SOP.  Specifically, students become 
more aware of: the interrelationships among elements in the environment, the abiotic elements 
that support a healthy environment, and the importance of stewardship in maintaining healthy 
environments. To some extent, they may also be more likely to conceptualize people as part of a 
healthy natural environment in their own right rather than only as stewards. These changes in 
conceptual knowledge align with study results showing increased sense of environmental 
stewardship, feelings about the environment, and conservation behaviors.    
 
Despite these changes, however, students are not necessarily assimilating the environmental 
concepts taught during the SOP into their existing conceptualizations.  While this result is not 
surprising given the short duration of the SOP, it does highlight an opportunity for increased 
impact by providing additional opportunities for systems thinking. Other studies have also found 
that students generally lack a sufficiently developed understanding of central ecological concepts 
such as energy flow, food webs, and materials cycling (Cherrett, 1989; Munson, 1994).   

Broader Learning Outcomes 
Do students tend to become more engaged and interested in learning, in general, as a function of 
their EE experience?  Study results indicate that students enjoy and are engaged by the hands-on, 
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experiential teaching style of the SOP, and that they may become more aware of their learning 
abilities and the benefits of particular learning tools, such as observation.  Survey results 
indicate, however, that the SOP experience does not necessarily translate into global changes in 
attitudes toward and engagement in learning back in the classroom.  Other studies of programs 
similar in length have shown that same results:  A study of several residential EE programs in 
California found no effect of the programs on students’ attitudes towards science in general 
(American Institute for Research, 2005), and a recent evaluation of the Chesapeake Bay 
Foundation’s conversation education programs found no significant effect of the program on 
students’ engagement in learning (Kraemer, at al, 2007).   
 
Studies of long-term environment-based school programs, however, do indicate that using the 
environment as an integrating concept in teaching can lead to increased global learning 
motivation.  Athman and Monroe (2004), for example, studied students in environment-based 
programs in 12 Florida high schools at the beginning and end of the school year and found 
significant gains in overall motivation toward academic achievement when compared with 
control schools.  Similar results have been shown in other studies of programs with environment-
based curricula (Lieberman and Hoody, 1998; Secker, 2004; Yap, 1998).  Based on these studies 
and current study results, a key factor in influencing global learning attitudes appears to be the 
length and breadth of the program. 

Research Method and Tools: Summary and Implications 
This study shows the value of a multi-phased, multi-tool approach.  Conducting the study in two 
phases allowed for a general assessment of the effects of the SOP and a more focused look at 
some of those effects.  The use of multiple measurement tools permitted an exploration of 
multiple dimensions of particular constructs (e.g., “environmental knowledge,” “personal 
development,” “environmental stewardship”).  The resulting data sets complement each other 
and provid a much richer picture than any single tool could have of how students are affected by 
IslandWood’s SOP. 
 
An explicit goal of the study was to develop innovation assessment tools that could be embedded 
in students’ residential experience. The field-based tools developed for this study worked 
particularly well: 
 
The Healthy Environments 3CM.  This cognitive mapping tool worked very well with this age-
group and topic.  The tool was relatively easy to administer both in the field and in the classroom 
and provided a rich look at how students conceptualize healthy natural environments and how 
their conceptualizations change over time.  The tool provided information well beyond what 
could be obtained in a structured survey or test and, because it could be administered to the entire 
field group or class at one time, it was much less time-consuming than interviews. Because the 
reading and writing burden is relatively low for 3CM tools (particularly in this case because 
instructions were read aloud to students), the quality of response was not tightly tied to students’ 
reading and writing ability as is the case with many other qualitative tools. 
 
Clicker Questionnaire. The clicker questionnaire was an effective way to assess students’ 
knowledge of the concepts taught during IslandWood’s SOP.  This tool is useful for presenting 
structured questions in a format that is more interesting and engaging to students than a 
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traditional pen-and-paper survey because of its use of technology (i.e., the hand-held electronic 
devices).  In addition, presenting the questions on slides, with colorful pictures and graphics, 
engaged the students and thus presumably had a lower cognitive burden than traditional 
assessments. This study marked the first time IslandWood used the tool in the classroom with a 
large number of students and some technical difficulties were encountered, resulting in a loss of 
some data. 
 
Narrative Tools. These tools, administered in the field, worked well. Embedding questions in a 
narrative format made them relatively easy for students to follow and respond to in a short-
answer format. The narrative format and design of these tools also made them fit more naturally 
into students’ field experiences (separate from any assessment, IslandWood students are 
periodically asked to write about various topics in journals that are provided at the beginning of 
the week).  As is the case with similar tools, it can be difficult to achieve depth of information 
from short-answer responses. In some cases then, it may be desirable to supplement these tools 
with interviews or observational studies. 

Study Limitations 

Generalizability of the Findings 
The generalizability of study results should be considered both with respect to the population and 
the setting. Generalizability with respect to the population refers to the extent to which the study 
results are generalizable from the sample studied to the defined target population and to other 
populations across space and time. Generalizability with respect to the setting refers to the extent 
to which the study results can be generalized from the sampled settings (e.g., places, sites, 
programs) to other settings. 
 
Population: The purposive sampling used in this study captured the range of students who attend 
IslandWood’s SOP in terms of grade level, socio-economic status, and geographic location; high 
generalizability of the study results to the larger population of students who attend IslandWood’s 
SOP can thus be assumed.  Results can also be confidently generalized to 4th-6th grade students 
in the Puget Sound and Pacific Northwest, based on the demographic similarity of the sampled 
students with this larger population.  Generalizability to other populations in space and time can 
be done only to the extent that the characteristics of these populations are similar to the 
characteristics of the study sample. 
 
Program: Because only one program was sampled (i.e., the IslandWood SOP), study results are 
based on a specific program setting, curriculum, and approach and are thus not generalizable to 
other EE residential programs.  That said, study results certainly have important implications for 
other programs, as discussed above. 

Other Limitations 
In addition to limited generalizability of study results to other residential EE programs, the study 
has several other limitations: 
 

1. Although a range of assessment tools were used in the two study phases, many of these 
tools required students to write.  Based on student responses to these tools, writing did 
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not appear to be a significant problem for most students; however, it is likely that 
students with English language difficulty or with learning issues, such as dyslexia, were 
not able to fully respond to these tools.  Other methods, such as in-person interviews 
would be more effective in assessments of these populations. 

 
2. On some of the open-ended survey and narrative tool questions, students responded but 

not to the question posed.  For example when asked what they learning about themselves 
or their feelings, some students answered with respect to content learning. It might be 
beneficial in future studies to draw students’ attention to the intent of these potentially 
problematic questions. 

 
3. Some things are difficult to effectively measure through self-assessment, particularly 

when one is asked to reflect on one’s own process (Gladwell, 2005). This was true in this 
study with respect to discovering how students were working and growing through team-
building activities.  This finding suggests that other methods, such as direct observation, 
be used in addition to other assessments in studies of team functioning and team building. 
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Chapter 5: Recommendations and Future Studies 
Although these recommendations are specific to IslandWood, they likely have relevance to other, 
similar, residential EE programs. 

Refining the Logic Model 
Study results help identify what is happening to students at IslandWood and can be used to help 
refine the logic model for the SOP, based on realistic expectations for the 4-day program. 
Particular recommendations include: 
 

1. Remove “improved locus of control” as a medium-term outcome and replace it with more 
specific personal development goals based on increasing self-awareness through rising to 
challenges and learning new skills.  

 
2. Modify the medium-term outcome of “increased understanding of science and related 

academic concepts” to make this goal more specific to the science and related content 
taught at IslandWood. 

 
3. Change the medium-term outcome of “increased motivation to learn and engagement in 

learning” to learning goals that are less general and more realistic based on the relatively 
short-term nature of the program. 

 
4. Consider adding outcomes based on conceptual understandings of the environment, 

particularly with respect to increased understanding of environmental inter-relationships/ 
systems. 

 
5. Consider adding outcomes related to the pre-cursors of environmental stewardship, 

specifically, increased comfort and interest in the environment. 
 

6. Consider adding outcomes more specifically related to team skills and development. 

SOP Curriculum Development 
Cognitive mapping results suggest that IslandWood continue to look for opportunities, both in 
the field and in the classroom, to help students integrate new concepts into their 
conceptualizations about the environment.  In addition, students’ increased awareness of inter-
relationships in the environment could be further nurtured with additional lessons or activities 
that focus on systems (e.g., food, water, waste cycles and human-environment relationships). 

Implementing On-Going Evaluations 
Several of the field-based tools used in this study could be used by IslandWood for on-going or 
periodic summative and formative evaluations.   
 
The Healthy Environments 3CM appears to be a particularly effective assessment tool in the 
context of the SOP and could be used in future summative evaluations of IslandWood or of other 
programs.  Additional versions of the 3CM tools could also be created to assess changes in 
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thinking about other issues, for example to assess changes more specifically about inter-
relationship in the environment, or the perceived aspects of “good stewardship.” The tool would 
be even more portable to other uses and organizations with the development of a method of 
analysis that was still rigorous but that could be conducted by those with less statistical 
experience.  
 
The 3CM tool would also be valuable in conducting formative assessments.  Graduate students 
could use the tool with their groups at the beginning or middle of the week to see where the 
group is at in terms of their understanding; instruction could then be tailored accordingly. As 
Ausubel (1968, p.iv) wrote, "The most important single factor influencing learning is what the 
learner already knows. Ascertain this and teach accordingly." Resultant maps could also be used 
as a basis for group discussion about specific environmental issues and relationships.  
 
The narrative tools could also be used in both summative and formative evaluations; they are 
relatively easy to administer in the field and the questions could easily be modified to address 
other aspects of the SOP experience. Graduate students could, for example, use versions of these 
tools at different time-points in the week to take a pulse as to how the group is functioning, to see 
how a particular activity went, or to identify problems or issues. This information could then be 
immediately used to modify group dynamics or teaching strategies.  

Future Studies 
Study results suggest several avenues for fruitful future studies: 
 

1. A closer look at what is going on in the SOP in terms of teamwork and the effects of 
teamwork on students.  Based on the responses from the narrative tools, it appears that 
other measurement tools, such as direct observation or individual interviews, may be 
more effective in addressing these issues.  A related study could explore the effects of 
team activities done in the field versus those done in the classroom. 

 
2. A closer look at the types of personal development happening during the SOP.  Using 

other measurement tools, such as individual interviews or modified narrative tools could 
provide a deeper look at some of the results found in this study. 

 
3. Longitudinal study of student impacts looking at longer-term outcomes. 

 
4. Effects of the SOP on families, in terms of their awareness, interest, and behavior. 

 
5. Effects and benefits of the SOP for teachers. 

 
6. Effects of the SOP on specific populations (e.g., students with ADD/ADHD, learning 

disabilities such as dyslexia, or behavioral issues). 
 

7. A longer-term exploration of how students’ conceptual knowledge about the environment 
changes over time. 
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Appendix A: Assessment-Focused Cognitive Mapping Tool  
 

(This tool was completed by key IW staff and Advisory Board members.) 
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Cognitive Mapping Instructions: 
Perspectives on Residential Environmental Education Programs 

 
Imagine that a friend of yours has a 5th-grade child who has the opportunity to attend a week-
long residential environmental education program.  Your friend doesn’t know much about 
environmental education and although she has heard it is a “great” program, she is wondering 
whether the program is worth it in terms of time, money, effort, and missed school.  “Sure it 
might be fun,” she thinks, “But what good is it beyond that?” 
 
Your friend has asked you to give advice on the matter. What will you tell her?  Specifically, 
what things would you want to be sure to mention to your friend when describing the positive 
benefits or outcomes of participating in a “great” residential outdoor environmental education 
program? 
 
Keep in mind that your friend values specificity: telling her that her child will “learn about the 
environment,” for example, will likely be too vague to influence her. 
 
In answering this question, you may want to think about the following (some of these prompts 
may resonate with you; others may not): 

• What benefits might your friend’s child experience that he would not if he stayed in his 
traditional classroom for the week? 

• What are some of the potential positive outcomes of the experience with respect to 
specific personal, social, cognitive, attitudinal, or behavioral issues? 

• Are there specific potential benefits that extend beyond the individual child?  For 
example, to the teachers? To parents? To the classroom? 

• Are there any indirect benefits that you might expect? 
• Are there any long-term benefits that might result? 

 
 
1. As you brainstorm about positive benefits/impacts/outcomes, please record each one on a 

separate sticky note (enclosed).  Please be both specific and concise (a few words or short 
phrase as opposed to a long description).  

 
2. Once you feel comfortable with your collection of sticky notes, please look your notes over 

and then, using the large sheet of enclosed paper, organize them into groups or categories 
based on how you think they go together.  You might think about this in terms of how you 
would organize your thoughts when speaking with your friend.  

 
3. Finally, label each category with a word or phrase that describes why you grouped those 

things together.  You can write the label directly on the paper over the appropriate group. 
 
4. When you are finished, please put an asterisk on any issue you are particularly interested in/ 

curious about with respect to IslandWood’s School Overnight Program. 
 
 

THANK YOU!!!!
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Please answer the following three questions. 
 

1. What do you think are the 3 to 5 most important specific outcomes of IslandWood’s 
School Overnight Program? 

 
 
 
 
 
 
 
 
 

2. What do you believe are some of the specific benefits of hands-on experiential learning 
as compared to traditional classroom learning? 

 
 
 
 
 
 
 
 
 
 

3. In talking with others about the benefits of IslandWood’s School Overnight Program, 
what types of evidence do you believe would be the most compelling? 

 
 
 
 
 
 
 
 
 
Is there anything else you wish to share with respect to the assessment of IslandWood’s 
School Overnight Program? 
 
 
 
 
 
 

THANK YOU!!! 
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Appendix B: Student Surveys 
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[Pre-Survey, Treatment and Control] 
 
 

 
 
 

STUDENT SURVEY  
 
 
 
 
Your Name: ________________________________________ 
 
Your School: ________________________________________ 
 
Your Teacher: _______________________________________ 
 
 
 
 

 
 

When you are answering the questions on the next couple pages, imagine that you 
are answering them just for yourself, in a journal or diary.  There are no 
“right” or “wrong” answers; there is only the way you feel.  You don’t have to worry 
about what other people think or about other people seeing your answers.  
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Practice Question 
 
Please tell us how well this statement describes you.  Circle the number that best describes your 
feelings. There is no right or wrong answer. 
 

  
Never 

   
Always 

I like playing soccer. 1 2 3 4 5 

 
Key: 

1 2 3 4 5 
Never 

 

This statement 
doesn’t describe 

me at all. 

Not very often 
 

This statement is 
more false than 

true for me. 

Sometimes 
 

Neither true nor 
false – I am right 

in the middle. 

Often 
 

This statement is 
more true than 
false for me. 

Always 
 

This statement 
describes me 

very well. 
 
 
 
Information About You 
 
1. Gender (check one):     

___ Male  
___ Female  

 
 

2. Age: ____ 
 
 

3. Have you ever been to a nature camp (check one)?  
___ No  
___ Yes  

 
   If yes, how many times? _____ 
 
 

4. Which of the following best describes you? You may check more than one.    
 

___ Hispanic or Latino  
___ Black or African American  
___ White  
___ Asian  
___ Native Hawaiian or Other Pacific Islander  
___ American Indian or Alaska Native  
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How Do You Feel About Yourself? 
 

  
Never 

   
Always 

I know I have the ability to do anything I want to do. 1 2 3 4 5 

When I try something, I am confident I will succeed. 1 2 3 4 5 

I feel that if I succeed in life it will be because of my own 
efforts and actions. 

1 2 3 4 5 

I believe that luck, and other people and events are in 
charge of most of my life. 

1 2 3 4 5 

I am happy with myself as a person. 1 2 3 4 5 

I think I’m a failure (“loser”).  1 2 3 4 5 

I am happy with the way I can do most things. 1 2 3 4 5 
 
 

How Do You Feel About Your Class? 
 

  
Never 

    
Always 

I stay out of trouble with other kids in my class. 1 2 3 4 5 

If there is trouble among kids in my class, I try to help 
solve problems. 

1 2 3 4 5 

I am good at cooperating when working in a team at 
school. 

1 2 3 4 5 

I like cooperating in a team with other kids in my class. 1 2 3 4 5 

I get in trouble in class.  1 2 3 4 5 

Students in my class help each other, even if they are not 
friends. 

1 2 3 4 5 

Students in my class get along together very well. 1 2 3 4 5 

Students in my class are mean to each other. 1 2 3 4 5 

Students in my class care about each other.  1 2 3 4 5 

I respect the other kids in my class. 1 2 3 4 5 

I feel like the kids in my class respect me. 1 2 3 4 5 
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How Do You Feel About School? 
 

  
Never 

   
Always 

I like my school.  1 2 3 4 5 

I feel like I belong at my school. 1 2 3 4 5 

I do my homework. 1 2 3 4 5 

I pay attention in class. 1 2 3 4 5 

I try as hard as I can in class. 1 2 3 4 5 

I like being asked interesting questions and solving new 
problems. 

1 2 3 4 5 

I like to talk about what I learn in school with other 
people. 

1 2 3 4 5 

The things I learn are important to me. 1 2 3 4 5 

I think learning is fun. 1 2 3 4 5 

I don’t like it when I am asked to learn about or do 
something that I don’t know much about or have never 
done before. 

1 2 3 4 5 

When my teacher asks me to learn about or do something 
new, I am excited.  

1 2 3 4 5 
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Nature is found in many places – school gardens, nearby parks, the ocean-
shore, forests, and farm land.  How do you feel about natural environments?  
 

  
Never 

   
Always 

I think that protecting and saving natural resources (like 
plants, animals, water, and air) is important. 

1 2 3 4 5 

I think that people must live in balance with nature in 
order to survive. 

1 2 3 4 5 

I think that people have a responsibility to solve 
environmental problems. 

1 2 3 4 5 

I believe that I have a personal responsibility to help the 
environment. 

1 2 3 4 5 

I think that one person can’t really do anything to help the 
environment. 

1 2 3 4 5 

I like learning about the natural environment. 1 2 3 4 5 

I would like to learn more about how I can help the 
environment. 

1 2 3 4 5 

I care about environmental problems and issues. 1 2 3 4 5 

I care about protecting the environments near my 
neighborhood and school. 

1 2 3 4 5 

I like spending time in natural environments. 1 2 3 4 5 

 
 
List 3 things you could do to help natural environments.  Don’t worry if you can’t 
think of three – a lot of people can’t – just write down what you can. 

 
1. 

 
 

 
2. 

 
 

 
3. 
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There are many different kinds of environmental careers – like helping protect 
or restore natural environments, helping make laws and policies about the 
environment, being an environmental scientist, or teaching about the 
environment.  How do you feel about these types of careers? 
 

  
Never 

   
Always 

I am interested in environmental careers. 1 2 3 4 5 

I think I will try to have a career related to the 
environment. 

1 2 3 4 5 

 
 

 
 
Imagine you are going on a walk during the day in the place pictured above.  How 
comfortable do you think you would be? (Circle One)  
 

1 2 3 4 5 
Very 

Uncomfortable 
Uncomfortable Neither 

Uncomfortable 
nor Comfortable 

Comfortable Very 
Comfortable 

 
 
Why?  
 
 
 

 

Thank You for Completing This Survey!!! 
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[Post 1, Treatment] 

 

 

 
 
 

STUDENT SURVEY  
 
 
 
Your Name: ________________________________________ 
 
Your School: ________________________________________ 
 
Your Teacher: _______________________________________ 
 
 
 

 
 

When you are answering the questions on the next couple pages, imagine that you 
are answering them just for yourself, in a journal or diary.  There are no 
“right” or “wrong” answers; there is only the way you feel.  You don’t have to worry 
about what other people think or about other people seeing your answers.  
 
You have answered many of these same questions before – your opinions may 
or may not have changed.  Please answer the questions according to how you 
think and feel today. 

 

Thank You for Completing This Survey!!! 
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Practice Question 
 
Please tell us how well this statement describes you.  Circle the number that best describes your 
feelings. There is no right or wrong answer. 
 

  
Never 

   
Always 

I like playing soccer. 1 2 3 4 5 

 
Key: 

1 2 3 4 5 
Never 

 

This statement 
doesn’t describe 

me at all. 

Not very often 
 

This statement is 
more false than 

true for me. 

Sometimes 
 

Neither true nor 
false – I am right 

in the middle. 

Often 
 

This statement is 
more true than 
false for me. 

Always 
 

This statement 
describes me 

very well. 
 
 
 
Please tell us a little about your IslandWood experience. 
 
1. Did you discover or learn anything new about yourself as a result of your 

experiences at IslandWood?  If so, what? 
 
 
 
 
 
 
 
 
 
2. Has the way you feel about nature or natural environments changed as a result 

of your experiences at IslandWood?  If so, how? 
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How Do You Feel About Yourself? 
 

  
Never 

   
Always 

I know I have the ability to do anything I want to do. 1 2 3 4 5 

When I try something, I am confident I will succeed. 1 2 3 4 5 

I feel that if I succeed in life it will be because of my own 
efforts and actions. 

1 2 3 4 5 

I believe that luck, and other people and events are in 
charge of most of my life. 

1 2 3 4 5 

I am happy with myself as a person. 1 2 3 4 5 

I think I’m a failure (“loser”).  1 2 3 4 5 

I am happy with the way I can do most things. 1 2 3 4 5 
 
 

How Do You Feel About Your Class? 
 

  
Never 

    
Always 

I stay out of trouble with other kids in my class. 1 2 3 4 5 

If there is trouble among kids in my class, I try to help 
solve problems. 

1 2 3 4 5 

I am good at cooperating when working in a team at 
school. 

1 2 3 4 5 

I like cooperating in a team with other kids in my class. 1 2 3 4 5 

I get in trouble in class.  1 2 3 4 5 

Students in my class help each other, even if they are not 
friends. 

1 2 3 4 5 

Students in my class get along together very well. 1 2 3 4 5 

Students in my class are mean to each other. 1 2 3 4 5 

Students in my class care about each other.  1 2 3 4 5 

I respect the other kids in my class. 1 2 3 4 5 

I feel like the kids in my class respect me. 1 2 3 4 5 
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How Do You Feel About School? 
 

  
Never 

   
Always 

I like my school.  1 2 3 4 5 

I feel like I belong at my school. 1 2 3 4 5 

I do my homework. 1 2 3 4 5 

I pay attention in class. 1 2 3 4 5 

I try as hard as I can in class. 1 2 3 4 5 

I like being asked interesting questions and solving new 
problems. 

1 2 3 4 5 

I like to talk about what I learn in school with other 
people. 

1 2 3 4 5 

The things I learn are important to me. 1 2 3 4 5 

I think learning is fun. 1 2 3 4 5 

I don’t like it when I am asked to learn about or do 
something that I don’t know much about or have never 
done before. 

1 2 3 4 5 

When my teacher asks me to learn about or do something 
new, I am excited. 

1 2 3 4 5 
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Nature is found in many places – school gardens, nearby parks, the ocean-
shore, forests, and farm land.  How do you feel about natural environments?  
 

  
Never 

   
Always 

I think that protecting and saving natural resources (like 
plants, animals, water, and air) is important. 

1 2 3 4 5 

I think that people must live in balance with nature in 
order to survive. 

1 2 3 4 5 

I think that people have a responsibility to solve 
environmental problems. 

1 2 3 4 5 

I believe that I have a personal responsibility to help the 
environment. 

1 2 3 4 5 

I think that one person can’t really do anything to help the 
environment. 

1 2 3 4 5 

I like learning about the natural environment. 1 2 3 4 5 

I would like to learn more about how I can help the 
environment. 

1 2 3 4 5 

I care about environmental problems and issues. 1 2 3 4 5 

I care about protecting the environments near my 
neighborhood and school. 

1 2 3 4 5 

I like spending time in natural environments. 1 2 3 4 5 

 
 
List 3 things you could do to help natural environments.  Don’t worry if you can’t 
think of three – a lot of people can’t – just write down what you can. 

 
1. 

 
 

 
2. 

 
 

 
3. 
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There are many different kinds of environmental careers – like helping protect 
or restore natural environments, helping make laws and policies about the 
environment, being an environmental scientist, or teaching about the 
environment.  How do you feel about these types of careers? 
 

  
Never 

   
Always 

I am interested in environmental careers. 1 2 3 4 5 

I think I will try to have a career related to the 
environment. 

1 2 3 4 5 

 
 

 
 
Imagine you are going on a walk during the day in the place pictured above.  How 
comfortable do you think you would be? (Circle One)  
 

1 2 3 4 5 
Very 

Uncomfortable 
Uncomfortable Neither 

Uncomfortable 
nor Comfortable 

Comfortable Very 
Comfortable 

 
 
Why?  
 
 

Thank You for Completing This Survey!!! 
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 [Post 2, Treatment] 
 
 

 
 
 

STUDENT SURVEY  
 
 
 
 
Your Name: ________________________________________ 
 
Your School: ________________________________________ 
 
Your Teacher: _______________________________________ 
 
 
 
 
 
 

 
 

When you are answering the questions on the next couple pages, imagine that you 
are answering them just for yourself, in a journal or diary.  There are no 
“right” or “wrong” answers; there is only the way you feel.  You don’t have to worry 
about what other people think or about other people seeing your answers.  
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You have answered many of these same questions before – your opinions may 
or may not have changed.  Please answer the questions according to how you 
think and feel today. 
 
 
Practice Question 
 
Please tell us how well this statement describes you.  Circle the number that best describes your 
feelings. There is no right or wrong answer. 
 

  
Never 

   
Always 

I like playing soccer. 1 2 3 4 5 

 
Key: 

1 2 3 4 5 
Never 

 

This statement 
doesn’t describe 

me at all. 

Not very often 
 

This statement is 
more false than 

true for me. 

Sometimes 
 

Neither true nor 
false – I am right 

in the middle. 

Often 
 

This statement is 
more true than 
false for me. 

Always 
 

This statement 
describes me 

very well. 
 
 
 
Please tell us a little about your IslandWood experience. 
 
3. Since being at IslandWood, have your behaviors or actions toward nature, the 

natural environment, or natural resources changed?  If so, how? 
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How Do You Feel About Yourself? 
 

  
Never 

   
Always 

I know I have the ability to do anything I want to do. 1 2 3 4 5 

When I try something, I am confident I will succeed. 1 2 3 4 5 

I feel that if I succeed in life it will be because of my own 
efforts and actions. 

1 2 3 4 5 

I believe that luck, and other people and events are in 
charge of most of my life. 

1 2 3 4 5 

I am happy with myself as a person. 1 2 3 4 5 

I think I’m a failure (“loser”).  1 2 3 4 5 

I am happy with the way I can do most things. 1 2 3 4 5 
 
 

How Do You Feel About Your Class? 
 

  
Never 

    
Always 

I stay out of trouble with other kids in my class. 1 2 3 4 5 

If there is trouble among kids in my class, I try to help 
solve problems. 

1 2 3 4 5 

I am good at cooperating when working in a team at 
school. 

1 2 3 4 5 

I like cooperating in a team with other kids in my class. 1 2 3 4 5 

I get in trouble in class.  1 2 3 4 5 

Students in my class help each other, even if they are not 
friends. 

1 2 3 4 5 

Students in my class get along together very well. 1 2 3 4 5 

Students in my class are mean to each other. 1 2 3 4 5 

Students in my class care about each other.  1 2 3 4 5 

I respect the other kids in my class. 1 2 3 4 5 

I feel like the kids in my class respect me. 1 2 3 4 5 
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How Do You Feel About School? 
 

  
Never 

   
Always 

I like my school.  1 2 3 4 5 

I feel like I belong at my school. 1 2 3 4 5 

I do my homework. 1 2 3 4 5 

I pay attention in class. 1 2 3 4 5 

I try as hard as I can in class. 1 2 3 4 5 

I like being asked interesting questions and solving new 
problems. 

1 2 3 4 5 

I like to talk about what I learn in school with other 
people. 

1 2 3 4 5 

The things I learn are important to me. 1 2 3 4 5 

I think learning is fun. 1 2 3 4 5 

I don’t like it when I am asked to learn about or do 
something that I don’t know much about or have never 
done before. 

1 2 3 4 5 

When my teacher asks me to learn about or do something 
new, I am excited. 

1 2 3 4 5 
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Nature is found in many places – school gardens, nearby parks, the ocean-
shore, forests, and farm land.  How do you feel about natural environments?  
 

  
Never 

   
Always 

I think that protecting and saving natural resources (like 
plants, animals, water, and air) is important. 

1 2 3 4 5 

I think that people must live in balance with nature in 
order to survive. 

1 2 3 4 5 

I think that people have a responsibility to solve 
environmental problems. 

1 2 3 4 5 

I believe that I have a personal responsibility to help the 
environment. 

1 2 3 4 5 

I think that one person can’t really do anything to help the 
environment. 

1 2 3 4 5 

I like learning about the natural environment. 1 2 3 4 5 

I would like to learn more about how I can help the 
environment. 

1 2 3 4 5 

I care about environmental problems and issues. 1 2 3 4 5 

I care about protecting the environments near my 
neighborhood and school. 

1 2 3 4 5 

I like spending time in natural environments. 1 2 3 4 5 

 
 
List 3 things you could do to help natural environments.  Don’t worry if you can’t 
think of three – a lot of people can’t – just write down what you can. 

 
1. 

 
 

 
2. 

 
 

 
3. 
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There are many different kinds of environmental careers – like helping protect 
or restore natural environments, helping make laws and policies about the 
environment, being an environmental scientist, or teaching about the 
environment.  How do you feel about these types of careers? 
 

  
Never 

   
Always 

I am interested in environmental careers. 1 2 3 4 5 

I think I will try to have a career related to the 
environment. 

1 2 3 4 5 

 
 

 
 
Imagine you are going on a walk during the day in the place pictured above.  How 
comfortable do you think you would be? (Circle One)  
 

1 2 3 4 5 
Very 

Uncomfortable 
Uncomfortable Neither 

Uncomfortable 
nor Comfortable 

Comfortable Very 
Comfortable 

 
 
Why?  
 
 

Thank You for Completing This Survey!!! 
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 [Post 1 and 2, Control] 
 
 

 
 
 

STUDENT SURVEY  
 

 
 
 
 
Your Name: ________________________________________ 
 
Your School: ________________________________________ 
 
Your Teacher: _______________________________________ 
 
 
 
 
 
 

 
 

When you are answering the questions on the next couple pages, imagine that you 
are answering them just for yourself, in a journal or diary.  There are no 
“right” or “wrong” answers; there is only the way you feel.  You don’t have to worry 
about what other people think or about other people seeing your answers.  
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You have answered many of these same questions before – your opinions may 
or may not have changed.  Please answer the questions according to how you 
think and feel today. 
 
 
 
Practice Question 
 
Please tell us how well this statement describes you.  Circle the number that best describes your 
feelings. There is no right or wrong answer. 
 

  
Never 

   
Always 

I like playing soccer. 1 2 3 4 5 

 
Key: 

1 2 3 4 5 
Never 

 

This statement 
doesn’t describe 

me at all. 

Not very often 
 

This statement is 
more false than 

true for me. 

Sometimes 
 

Neither true nor 
false – I am right 

in the middle. 

Often 
 

This statement is 
more true than 
false for me. 

Always 
 

This statement 
describes me 

very well. 
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How Do You Feel About Yourself? 
 

  
Never 

   
Always 

I know I have the ability to do anything I want to do. 1 2 3 4 5 

When I try something, I am confident I will succeed. 1 2 3 4 5 

I feel that if I succeed in life it will be because of my own 
efforts and actions. 

1 2 3 4 5 

I believe that luck, and other people and events are in 
charge of most of my life. 

1 2 3 4 5 

I am happy with myself as a person. 1 2 3 4 5 

I think I’m a failure (“loser”).  1 2 3 4 5 

I am happy with the way I can do most things. 1 2 3 4 5 
 
 

How Do You Feel About Your Class? 
 

  
Never 

    
Always 

I stay out of trouble with other kids in my class. 1 2 3 4 5 

If there is trouble among kids in my class, I try to help 
solve problems. 

1 2 3 4 5 

I am good at cooperating when working in a team at 
school. 

1 2 3 4 5 

I like cooperating in a team with other kids in my class. 1 2 3 4 5 

I get in trouble in class.  1 2 3 4 5 

Students in my class help each other, even if they are not 
friends. 

1 2 3 4 5 

Students in my class get along together very well. 1 2 3 4 5 

Students in my class are mean to each other. 1 2 3 4 5 

Students in my class care about each other.  1 2 3 4 5 

I respect the other kids in my class. 1 2 3 4 5 

I feel like the kids in my class respect me. 1 2 3 4 5 
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How Do You Feel About School? 
 

  
Never 

   
Always 

I like my school.  1 2 3 4 5 

I feel like I belong at my school. 1 2 3 4 5 

I do my homework. 1 2 3 4 5 

I pay attention in class. 1 2 3 4 5 

I try as hard as I can in class. 1 2 3 4 5 

I like being asked interesting questions and solving new 
problems. 

1 2 3 4 5 

I like to talk about what I learn in school with other 
people. 

1 2 3 4 5 

The things I learn are important to me. 1 2 3 4 5 

I think learning is fun. 1 2 3 4 5 

I don’t like it when I am asked to learn about or do 
something that I don’t know much about or have never 
done before. 

1 2 3 4 5 

When my teacher asks me to learn about or do something 
new, I am excited.   

1 2 3 4 5 
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Nature is found in many places – school gardens, nearby parks, the ocean-
shore, forests, and farm land.  How do you feel about natural environments?  
 

  
Never 

   
Always 

I think that protecting and saving natural resources (like 
plants, animals, water, and air) is important. 

1 2 3 4 5 

I think that people must live in balance with nature in 
order to survive. 

1 2 3 4 5 

I think that people have a responsibility to solve 
environmental problems. 

1 2 3 4 5 

I believe that I have a personal responsibility to help the 
environment. 

1 2 3 4 5 

I think that one person can’t really do anything to help the 
environment. 

1 2 3 4 5 

I like learning about the natural environment. 1 2 3 4 5 

I would like to learn more about how I can help the 
environment. 

1 2 3 4 5 

I care about environmental problems and issues. 1 2 3 4 5 

I care about protecting the environments near my 
neighborhood and school. 

1 2 3 4 5 

I like spending time in natural environments. 1 2 3 4 5 

 
 
List 3 things you could do to help natural environments.  Don’t worry if you can’t 
think of three – a lot of people can’t – just write down what you can. 

 
1. 

 
 

 
2. 

 
 

 
3. 

 



IslandWood Evaluation Project  97

There are many different kinds of environmental careers – like helping protect 
or restore natural environments, helping make laws and policies about the 
environment, being an environmental scientist, or teaching about the 
environment.  How do you feel about these types of careers? 
 

  
Never 

   
Always 

I am interested in environmental careers. 1 2 3 4 5 

I think I will try to have a career related to the 
environment. 

1 2 3 4 5 

 
 

 
 
Imagine you are going on a walk during the day in the place pictured above.  How 
comfortable do you think you would be? (Circle One)  
 

1 2 3 4 5 
Very 

Uncomfortable 
Uncomfortable Neither 

Uncomfortable 
nor Comfortable 

Comfortable Very 
Comfortable 

 
 
Why?  
 
 

Thank You for Completing This Survey!!! 
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Appendix C: Source and Number of Student Survey Items 

 
 
 

Scale 
# of 
Survey 
Items 

 
Source 

ATTITUDES TOWARD SELF   
Self Esteem 3 Adapted from the Self-Esteem 

Questionnaire (DuBois et al., 1996) 
 
Self Confidence 

 
2 

Adapted from the Life Effectiveness 
Questionnaire (LEQ) (Neill, Marsh & 
Richards, 1997) 

Locus of Control 2 Adapted from the LEQ 
CLASSROOM COMMUNITY 

ATTITUDES 
  

Sense of Community 6 Adapted from Roberts, Hom, and Battistich, 
(1995). 

Level of Cooperation 5 Adapted from the LEQ 
LEARNING  ATTITUDES   

School Attachment 2 Adapted from the Place Identity Scale 
(Williams, and Roggenbuck, 1989) 

Learning Engagement 3 Adapted from Marks, (2000) 
Interest in Learning 6 Adapted from Marks, (2000) 

ENVIRONMENTAL ATTITUDES   
Sense of Stewardship 5 Adapted from the LEQ 
Environmental Interest and 

Awareness 
5 Created for this survey 
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Appendix D: Clicker Questionnaires 
 
(All three versions are provided; original slides were in color.  For each version, each slide was 

presented individually.) 
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[Version 1] 
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[Version 2] 
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[Version 3] 
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Appendix E: “Healthy Environments”  
Cognitive Mapping Tools 
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Healthy Environments Open-Ended 3CM  
 

 
 

Overview and Example 
 
The purpose of this activity today is to find out more about what kids are learning at IW and to help 
us understand how kids think about different environments.  As an example, let’s take an 
environment that you’re all familiar with – your school cafeteria. Here’s the scenario: I want you to 
imagine that a friend or relative of yours who does not go to your school asks you what your school 
cafeteria is like.  What are the important things to tell them? What things are there? What happens in 
your cafeteria? What are the important characteristics or qualities of your cafeteria that you would 
want to tell them about? (Have kids share their thoughts aloud; as they do, paraphrase the things 
they mention in a couple words or a short phrase.) 
 
Great job – you helped me understand what your cafeteria is like and how you think about it.  Now 
we are going to do a similar activity to help us understand how you think about different types of 
environments.  Because we’re interested to know how each of you thinks, I’m going to ask each of 
you to work on this activity individually.  Instead of calling things out, I’d like you to write each 
thing down on a separate sticky note.     
 
First, please write your initials and your team name in the top right hand corner of your page. 
 
In a minute, I’m going to give you a scenario to think about.  But before I do, let me tell you a 
couple things:  first, you can use as many stickies as you need and you only need to write one or two 
words for each thing you think of – you don’t have to write out sentences.  Next, when we are done 
I am going to have you do something with all the stickies, so keep them stuck to your blank paper 
for now. Finally, there are no right or wrong answers and we will not be sharing your work with 
other group members. 
 
Scenario 
There are lots of different types of environments – the street where you live, nearby parks, the 
ocean-shore, forests, and farm land to name a few.  Imagine that you have a friend who is just 
starting to study different environments in school.  Your friend has heard that some environments 
are “healthy” and some are not, but she/he is not sure how to tell if an environment is healthy.  
Your friend asks you for help – she/ he wants to know what you think.   
 
I want you to close your eyes for a moment and think about what a healthy natural environment 
means to you. What do you think of when you think about a “healthy natural environment”? What 
would that environment look like?  What would it feel like? What would be happening in that 
environment? Remember, there is no right or wrong way to think; I’m just interested in your 
perceptions of healthy natural environments. 
Thursday: We’ll be doing the same sticky-note activity that we did on Monday.  The way that you 
think about healthy natural environments may or may not have changed.  Don’t worry about how 
you did the activity on Monday … I’m just interested in how you think about healthy natural 
environments now. 
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Now let’s share your image and understanding of a healthy natural environment with your friend by 
using the sticky notes. Here are some questions that might help you think about what to write: 
 

1. What things would you expect to find in a healthy natural environment? 
 

2. Are there other things you would expect to observe in a healthy natural environment? 
 

3. What is going on in that natural environment that lets you know that it is healthy?  
 

4. Is there anything else about the natural environment that lets you know it is healthy? 
 
 
Remember –  as you think of each thing please write it on a separate sticky note. 
 
Card Organization (introduce when most of group seems to be finished or almost finished) 
 
When you have thought of everything you can, I want you to look through all of your sticky notes 
and then group your stickies based on how you would share your thoughts about healthy natural 
environments with your friend.  What things go together in your mind?  What things would you talk 
about together? Again, there is no right or wrong way to do this, just put them into categories, or 
groups, that make sense to you. You don’t have to group them based on the questions.  
 
Remove the questions from the board. 
 
Once you are done with that, I’d like you to circle each group and then label, or name, each group 
based on why the sticky notes in that group go together.   
 
As the facilitator circulates among students and collects their maps, make sure they have: 
Circled their categories 
Labeled their categories 
Included their initials and group name 
 
You might also want to do a quick check for legibility and make any needed notations. 
 
Wrap-up 
Thank you for completing this activity! [We will be doing this again on Thursday…] 
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Healthy Environments Structured 3CM  
 

Overview 
The purpose of this activity today is to help us understand how kids think about different 
environments.  There are lots of different opinions and perspectives about what a healthy 
environment is – today we want to hear about yours.  
 
First, please write your name, your teacher’s name, and your school name in the top right hand 
corner of your page. 
 
In a second, I’m going to give you a scenario to think about.  But before I do, let me tell you a 
couple things:  First, let me stress that this is not an activity for which there are right or wrong 
answers – everybody thinks about things differently, and we are just interested in your individual 
perspectives.  Second, we will not be sharing your individual work with other students or with 
teachers, so please answer according to how you think, not according to how others might want you 
to think. 
 
[For Post 1 and 2: We’ll be doing the same sticky-note activity that we did [last time].  Don’t 
worry about how you did the activity last time … I’m just interested in how you think about 
healthy natural environments now. The way that you think about healthy natural environments 
may be the same or it may have changed.]   
 
Scenario 
There are lots of different types of natural environments – on the street where you live, at nearby 
parks, on the ocean-shore, in forests, and on farm land to name a few.  Imagine that you have a 
friend who is just starting to study different environments in school.  Your friend has heard that 
some natural environments are “healthy” and some are not, but she/he is not sure how to tell if a 
natural environment is healthy.  Your friend asks you for help – she/ he wants to know what you 
think.   
 
I want you to close your eyes for a moment and imagine a healthy natural environment.  What does 
a healthy natural environment mean to you? What do you think of when you think about a “healthy 
natural environment”? What would that environment look like?  What would be in that 
environment? What would be happening in that environment? Remember, there is no right or 
wrong way to think; I’m just interested in your perceptions of healthy natural environments. 
 
Now let’s share your image and understanding of healthy natural environments with your friend by 
using the sticky notes. Here are some questions that might help you think about what to write: 
 

5. What things would you expect to find in healthy natural environments? 
 

6. Are there other things you would expect to observe in healthy natural environments? 
 

7. What would be going on in a natural environment that lets you know that it is healthy?  
 

8. Is there anything else about a natural environment that lets you know it is healthy? 
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To help you out, I’m handing out a list of things that might be important to you in describing how 
you think about healthy natural environments.     
 
[You might want to have the 4 questions on an overhead/ on the board.  The 2 criteria below for 
how they should select concepts from the list could be listed on the list itself.] 
 
A couple things to know: First, you can use as many of the concepts on this sheet as you think are 
relevant and important, but you probably won’t be using them all.  It’s a big list of things and only 
some of them will fit your own image of healthy natural environments – in fact, some of the items 
are contradictory!  When deciding which concepts to use, ask yourself two questions: 1) Do you 
know enough about it to be able to explain it to a friend (we certainly don’t expect you to know 
about all these things)? and 2) Does it fit your own image of, or perspective on, healthy natural 
environments?  
 
Next, for each concept that you think is relevant and important, write it down on a separate sticky 
note.  If there are things that you think are important, but that are not listed here, you can write also 
them down on sticky notes.  Finally, when we are done I am going to have you do something with 
all the stickies, so keep them stuck to your blank paper for now.  
 
Card Organization (Introduce when most of group seems to be finished or almost finished writing 
their cards.) 
 
[Remove the questions from the board or overhead.] 
 
When you have written down the things that are important in explaining your perspective on healthy 
natural environments, I want you to look through all of your sticky notes and then group your 
stickies based on how you would share your thoughts about healthy natural environments with your 
friend.  What things go together in your mind?  What things would you talk about together? Again, 
there is no right or wrong way to do this, just put them into categories, or groups, that make sense 
to you.  
 
Once you are done with that, I’d like you to circle each group and then label, or name, each group 
based on why the sticky notes in that group go together.   
 
[As the facilitator circulates and collects maps, make sure students have: 

Circled their categories 
Labeled their categories 
Included their name and school name 

 
You might also want to do a quick check for legibility and make any needed notations.] 
 
Wrap-up 
Thank you for completing this activity and sharing your perspectives with IslandWood! 
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[Three different versions of this item list, with the items randomly ordered in each, were 
distributed randomly to students in order to eliminate ordering effects.] 

 
 
1.      Animals 
2.      Lots of animals 
3.      Large variety of animals 
4.      Healthy (not sick) animals 
5.      No hunting 
6.      Worms 
7.      Fish 
8.      Decomposers 
9.      No dead or dying animals 
10.  Plants 
11.  Water 
12.  Lots of plants 
13.  Lots of insects/ bugs 
14.  Large variety of plants 
15.  Healthy (no diseased) plants 
16.  Birds 
17.  Mushrooms/ fungi 
18.  No dead or dying plants 
19.  Predators and prey 
20.  No pollution 
21.  Green grass 
22.  Some dead or decaying plants 
23.  Flowers 
24.  Trees 
25.  People caring about the environment 
26.  Soil 
27.  Things depend on one another 
28.  No houses/ buildings 
29.  Nutrient-rich soil 
30.  Consumers 
31.  No cars/ roads 
32.  Clean water 
33.  All things in balance 
34.  People 

35.  Rain 
36.  Sunlight 
37.  People helping the environment 
38.  Some dead or decaying animals 
39.  Clean air 
40.  Rocks 
41.  No trash/ litter 
42.  Food chain 
43.  Houses/ buildings 
44.  Nothing man-made 
45.  Bacteria 
46.  Biotic things 
47.  People working together 
48.  Green 
49.  No cutting of trees 
50.  Moss/ lichen 
51.  Things are connected 
52.  Producers 
53.  Invertebrates 
54.  Abiotic things 
55.  Some cutting of trees 
56.  No people 
57.  Cultural things 
58.  Some hunting 
59.  Slugs 
60.  Non-living things 
61.  Living things 
62.  Native plants 
63.  No erosion 
64.  Erosion 
65.  Weather 
66.  People enjoying nature 
67.  Rivers 
68.  Pond/Lake 
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Appendix F: Phase Two Narrative Tools 
 
 

[Clipart on the original tools was in color.]
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 “Reflections on Nature” Letter 
 

Imagine that you are writing a letter to one of your good friends or a family member who 
is wondering how things are going at IslandWood. 
 
 
Dear ___________, 

 
 

 
 

 
 
 
 
That’s all for now. See you soon.  
 
Your friend, 
 
Name: _____________________________ 
 
Group: _____________________________ 

Here I am at IslandWood. Do you remember that you asked me how I 
was going to feel being out in nature?  Well, today I was in the woods and I 
felt_____________________________________________________
________________________________________________________
________________________________________________________
because _________________________________________________ 
________________________________________________________
________________________________________________________ 

The things I like the most about nature are _________________________ 
__________________________________________________________ 
__________________________________________________________ 
because ____________________________________________________ 
__________________________________________________________ 
__________________________________________________________ 
 
But some of the things that I don’t like about places like this are __________ 
___________________________________________________________ 
___________________________________________________________ 
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Name ________________________ 
Group ________________________  

 
 
Dear Diary, 
 
 
Here I am toward the end of my stay at IslandWood and so much has happened.  I’m writing some 
things down so that I don’t forget them. 
 
 
 
 

 
 
 
 

 

 
 
 
 

 

IslandWood Diary 

We got to do many things this week.  The most challenging new  
thing I was asked to try this week was__________________________ 
_______________________________________________________ 
_______________________________________________________ 
_______________________________________________________ 
When I thought about doing it, I felt ___________________________ 
________________________________________________________
________________________________________________________
____________________________After I did it, I felt ____________ 
________________________________________________________
________________________________________________________ 
 

Something I learned about myself or my feelings this week was ___________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
  
We spent a lot of time outside this week.  The way I feel about being in 
nature is ________________________________________________ 
________________________________________________________
________________________________________________________ 
because _________________________________________________ 
________________________________________________________ 
________________________________________________________ 
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Here is a picture of the thing (or experience) I’ll probably remember the most from IslandWood. 
 

 
 
 
 

 
 
 
 
 
 

 
Title: ____________________________________________________ 

 
Bye! 

The things I like the most about nature are ________________________ 
_________________________________________________________
_________________________________________________________ 
because ___________________________________________________ 
_________________________________________________________ 
_________________________________________________________ 
 
But some of the things I don’t like about nature are __________________ 
_________________________________________________________ 
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Name ________________________ 
Group ________________________  
 

 
Dear Journal, 
 
 
It’s my first day at IslandWood working and learning with my group.  Here are my thoughts so far 
about how my well my group is working together.  I feel like my group is ___________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
When I think about how the other kids in my group treat me, I feel like they _______________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
 
We did a lot of different activities today.  I feel like I learned the most from ______________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
because __________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
 
What I think/feel about learning in that way is _____________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
 
 
 
 
 
Bye! 

IslandWood 
Experience Journal 

#1 
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Name ________________________ 
Group ________________________  
 

 
Dear Journal, 
 
 
It’s my last day at IslandWood and I’ve spent a lot of time working and learning with my group.   
The most challenging thing about working in my group was ______________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
Here’s how we tried to work through those challenges ________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
This is how I feel about my group now ____________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
When I think about how the other kids in my group treat me now, I feel like they ____________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
 
We did and learned lots of different things this week.  The experience or activity that made me 
think the most was __________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
Some of the ways we learned at IslandWood were different from the ways we learn in the classroom 
because ___________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
 
The way I feel/think about how we learned things at IslandWood is ______________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 

IslandWood 
Experience Journal 

#2 
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Here is a picture of the thing (or experience) I’ll probably remember the most from IslandWood. 
 

 
 
 
 

 
 
 
 
 
 

 
Title: ____________________________________________________ 

 
 
Bye! 
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Appendix G: Detailed Factor Analysis Results 
 
Factor Analysis Results for Attitudes toward Self (N=340) 
 

Factor and Items  Item 
Loading

Mean (Pre-
Survey) 

Standard 
Deviation 

(Pre-
Survey) 

Factor 
Alpha 

Self Esteem 4.19 .63 .72 

I know I have the ability to do anything I 
want to do. 

.66 3.81 1.00  

When I try something, I am confident I will 
succeed. 

.63 3.88 .94  

I am happy with myself as a person. .53 4.53 .81  

I think I’m a failure (“loser”).  -.54 1.54 .97  

I am happy with the way I can do most 
things. 

.54 4.32 .82  

Non-Loaders     

I feel that if I succeed in life it will be 
because of my own efforts and actions. 

 4.21 .93  

I believe that luck, and other people and 
events are in charge of most of my life. 

 2.55 1.20  
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Factor Analysis Results for Attitudes toward Class (N=340) 
 

Factor and Items  Item 
Loading

Mean (Pre-
Survey) 

Standard 
Deviation 

(Pre-
Survey) 

Factor 
Alpha 

Sense of Classroom Community  3.68 .77 .81 

Students in my class help each other, 
even if they are not friends. 

.59 3.50 1.01  

Students in my class get along together 
very well. 

.69 3.54 .97  

Students in my class are mean to each 
other. 

-.64 2.04 .95 

Students in my class care about each 
other.  

.70 3.57 1.04 

I feel like the kids in my class respect 
me. 

.50 3.86 1.11 

Cooperative Teamwork  4.16 .83 .67 

I am good at cooperating when working 
in a team at school. 

.66 4.19 .85  

I like cooperating in a team with other 
kids in my class. 

.70 4.13 1.05  

Trouble  4.08 .82 .57 

I stay out of trouble with other kids in 
my class. 

.55 4.04 1.02  

I get in trouble in class.  -.67 1.90 .91  

Non-Loaders     

If there is trouble among kids in my 
class, I try to help solve problems. 

 3.44 1.04  

I respect the other kids in my class.  4.39 .82  

 
The correlation between Sense of Classroom Community and Cooperative Teamwork was .44, 
indicating moderate correlation. 
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Factor Analysis Results for Attitudes toward School (N=340) 
 

Factor and Items  Item 
Loading

Mean (Pre-
Survey) 

Standard 
Deviation 

(Pre-
Survey) 

Factor 
Alpha 

Interest in Learning  3.78 .79 .81 

I like being asked interesting questions 
and solving new problems. 

.65 3.86 1.07 

I like to talk about what I learn in school 
with other people. 

.61 3.37 1.16  

The things I learn are important to me. .53 4.29 .90  

I think learning is fun. .61 3.74 1.05  

When my teacher asks me to learn about 
or do something new, I am excited.  

.64 3.65 .99  

School Attachment  4.36 .86 .82 

I like my school.  .87 4.39 .88  

I feel like I belong at my school. .72 4.33 .97  

Classroom Engagement  4.45 .60 .71 

I do my homework. .51 4.50 .76  

I pay attention in class. .83 4.23 .77 

I try as hard as I can in class. .50 4.61 .73 

Non-Loaders     

I don’t like it when I am asked to learn 
about or do something that I don’t 
know much about or have never 
done before. 

 2.50 1.27  

 
Correlations among the three factors were moderately high (correlation between Interest in 
Learning and School Attachment was .51; between Interest in Learning and Learning 
Engagement was .54; between School Attachment and Learning Engagement was .40).  
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Factor Analysis Results for Attitudes toward the Environment (N=340) 
 

Factor and Items  Item 
Loading

Mean (Pre-
Survey) 

Standard 
Deviation 

(Pre-
Survey) 

Factor 
Alpha 

Environmental Interest and Concern 4.31 .71 .86 

I think that protecting and saving natural 
resources (like plants, animals, water, 
and air) is important. 

.50 4.64 .69  

I like learning about the natural 
environment. 

.69 4.22 .90  

I would like to learn more about how I can 
help the environment. 

.75 4.17 .97  

I care about environmental problems and 
issues. 

.64 4.20 .93  

I care about protecting the environments 
near my neighborhood and school. 

.72 4.36 .88  

Sense of Environmental Stewardship  4.31 .70 .73 

I think that people must live in balance with 
nature in order to survive. 

.57 4.38 .79 

I think that people have a responsibility to 
solve environmental problems. 

.66 4.36 .86 

I believe that I have a personal responsibility 
to help the environment. 

.61 4.21 .94 

Non-Loaders   

I think that one person can’t really do 
anything to help the environment. 

2.40 1.41 

I like spending time in natural environments. 4.29 .94 

 
The correlation between these two factors was .65, indicating a high degree correlation.
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Appendix H: Detailed Statistical Results 
 

 

Initial Repeated Measures ANOVA Test Results 
 
IslandWood Effects on Self-Image 
Results show that there was no significant treatment effect on self-image.  There was a 
significant main effect of time (Wilks’ Λ = .97, F( 2,290) = 6.31, p =.005, η2 = .0343), with self-
image increasing significantly, yet only very slightly, over time. 
 
IslandWood Effects on Classroom Factors 
Results show that there was a significant main effect of time (Wilks’ Λ =.96, F( 4,290) = 2.89, p 
=.023, η2 =.04) on classroom attitudes but no significant interaction effect of time and treatment.  
Follow-up univariate tests (assessed at the p=.03 level, as determined by .05 divided by 2 
dependent variables, to control for Type 1 error) were conducted to determine the effects on each 
classroom attitudes variable separately. Results show that time has a significant main effect on 
Sense of Classroom Community (F(2)=7.16, p =.001, η2 = .02), but not on Cooperative Behavior. 
The small η2 show that the effect, while significant, was small. 
 
IslandWood SOP Effects on School Factors 
Results show a significant main effect of time on school attitudes (Wilks’ Λ = .95, F( 6,287) = 
3.25, p =.004, η2 = .06).  Follow-up univariate tests (evaluated at the p=.17 level to control for 
Type 1 error) show that the effect of time was significant only for Learning Engagement (F(2) = 
4.47, p =.012, η2 = .02) and not for Interest in Learning or for School Attachment. There were no 
significant treatment effects on school attitudes.   
 
IslandWood SOP Effects on Environmental Factors 
Results showed a significant main effect of time on environmental attitudes ((Wilks’ Λ = .93, F( 
4,287) = 5.39 p <.001, η2 = .07) and a significant interaction effect of time, treatment, and gender 
(Wilks’ Λ = .96, F( 4,287) = 2.81, p =.03, η2 = .04).  Follow-up univariate tests (at the p=.25 
level to control for Type 1 error) show that the effect of time is significant for Environmental 
Interest and Concern (F(2) = 8.76, p <.001, η2 = .03) but not for Sense of Environmental 
Stewardship. Similarly, the three-way interaction effect of time, treatment, and gender was 
significant only for Environmental Interest and Concern (F(2) = 4.00, p =.02, η2 = .014). 
 
IslandWood SOP Effects on Comfort in Nature 
Results show a significant main effect of time on Comfort with Nature (Wilks’ Λ = .96, F( 
2,284) = 5.83, p =.003, η2 = .04) and a significant interaction effect between time and treatment 
(Wilks’ Λ = .96, F( 2,284) = 5.89, p =.003, η2 = .04.) 
 
                                                 
3 Partial eta squared denotes the effect size. 
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IslandWood SOP Effects on Attitudes toward Environmental Careers 
The effect of time on attitudes towards environmental careers was not significant, indicating that 
students’ attitudes toward environmental careers did not tend to increase as a function of time.  
Similarly, the interaction effect of time and treatment was not significant.   
 

Repeated Measures ANOVA Test Results on Sub-samples with Room 
for Improvement 
 
For students with lower initial scores on Classroom Cooperative Teamwork, there was a 
significant main effect of time (Wilks’ Λ =.75, F( 2,72) = 12.14, p <.001, η2 =.25) and a 
significant interaction effect of time and treatment (Wilks’ Λ = .91, F(2,72) = 3.79, p =.027, η2 = 
.10) on Classroom Cooperative Teamwork.  
 
For students with initial low levels on the environmental measures there were significant effects 
of time and significant interaction effects between time and treatment on the environmental 
variables.  Results showed a significant main effect of time on Environmental Interest and 
Concern (Wilks’ Λ = .86, F( 2,53) = 4.16 p =.021, η2 = .14), Sense of Environmental 
Stewardship (Wilks’ Λ = .61, F( 2,54) = 17.06, p <.001, η2 = .39), Comfort with Nature (Wilks’ 
Λ = .69, F( 2,59) = 13.01, p <.001, η2 = .31), Environmental Career Interest (Wilks’ Λ = .88, F( 
2,142) = 9.58, p <.001, η2 = .12), and Environmental Career Intent (Wilks’ Λ = .94, F( 2,181) = 
5.86, p =.003, η2 = .06).     
 
Significant interaction effects between time and treatment were found for four of these five 
environmental variables: Environmental Concern and Interest (Wilks’ Λ = .80, F( 2,53) = 6.69, p 
=.003, η2 = .20), Sense of Environmental Stewardship (Wilks’ Λ = .88, F( 2,54) = 3.80, p =.029, 
η2 = .12), Comfort with Nature (Wilks’ Λ = .78, F( 2,59) = 8.15, p =.001, η2 = .22), and 
Environmental Career Interest (Wilks’ Λ = .95, F( 2,142) = 3.39, p =.036, η2 = .05). 
 
 

Phase One Clicker Questionnaire Results 
One-way analysis of variance (ANOVA) results showed significant differences in the initial 
questionnaire scores among the schools (F(2) = 18.9; p<.001). Tukey HSD post-hoc follow-up 
tests, conducted at the .017 (.05/3) level to control for Type 1 error, indicate the schools’ average 
pre-test scores are all significantly different from one another, with School 3 (6th grade) scoring 
the highest, followed by School 1 (5th grade) and School 5 (5th grade).  
 
The repeated measures analysis of variance results show a significant main effect of time on test 
scores (Wilks’ Λ = .42, F( 1,116) = 163.32, p <.001, η2 = .59), indicating a strong effect of the 
IslandWood experience on students’ environmental content knowledge.  No interaction effects 
were found between time and school or between time and gender, indicating that the rate at 
which content knowledge increased was the same for boys and girls and across the three schools 
(despite the differences in the schools’ initial scores). 
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The repeated measures analysis of variance exploring the three content knowledge areas 
separately showed a significant effect of time on ability to identify environmental concepts (F(1) 
= 151.672, p <.001, η2 = .55) and ability to explain environmental concepts (F(1) = 71.52, p 
<.001, η2 = .36).  No significant effect of time was found for understanding of environmental 
systems. 
 

Phase Two Clicker Questionnaire Results 
Two separate repeated measures analysis of variance tests were run because there were no Post 2 
scores for the control group.  The first included students who completed the clicker questionnaire 
at all three time points (Pre-test, Post 1, and Post 2); there were 35 students total, all from one 
school and all from the treatment group.  Results show a significant and strong main effect of 
time on test scores (Wilks’ Λ = .72, F( 2,33) = 6.29, p =.005, η2 = .28), with test scores 
increasing from the Pre-assessment to the Post 1 assessment and dropping only slightly from the 
Post 1 to the Post 2 assessment (Table 1). 
 
The second repeated measures analysis of variance was conducted, using time (2 points) as the 
within-subjects factor and group (treatment or control) as the between-subject factor.  Results 
show that time alone did not have an effect on test scores, but that the interaction effect between 
time and group was significant (Wilks’ Λ = .96, F(1,142) = 6.64, p =.011, η2 = .05). Examination 
of the mean percent correct shows that the treatment groups’ environmental content knowledge 
increased substantially as a result of their IslandWood experience while the control groups’ 
scores dropped slightly during the same time period.  These results indicate that increases in 
knowledge were due to the IslandWood SOP experience and not to other general experiences or 
activities.  


