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EXECUTIVE SUMMARY

This research project was designed primarily totmesommendation number five&Spport

and strengthen long-term research initiatiyes=gtablished by the U.S. Environmental Protection
Agency’s (EPA) National Environmental Education Agbry Council (NEEAC) and tendered to
Congress in the 2005 Report to Congr&sgtting the Standard, Measuring Results, and
Celebrating Successe#ore specifically, the Action Items supportirgstrecommendation
include: a national measure of environmental ldgrahe development of a comprehensive,
research-based instrument for this purpose, asasdtir use in more specific state and
programmatic assessments so that comparisons caadeto the national assessment data.
Other actions such as to indentify “proven” andbfpising” programs and the study of these
programs to understand their relative effectivemesseeting the goals of environmental

education and environmental literacy will be death in subsequent studies.

The project is important because it provides imsgntation to measure environmental literacy
and baseline environmental literacy data fBafd &' graders across the United States. This
information can be used eventually to assess pmogféectiveness in the hope of raising
environmental literacy across the nation. Simylattiis project supports and advances the goals
of the National Environmental Education Act. Megeecifically it supports the EPA Office of
Environmental Education’s (OEE) Strategic Plansegrch component recommending research
that assesses the effectiveness of Environmentatdfidn in meeting environmental protection
and academic achievement goals. This projectaaldoesses the National Oceanic and
Atmospheric Administration’s (NOAA) vision to ingoorate social sciences into its research
strategies. The data generated from this projetisabsequent programmatic data may well
have a direct impact on the design of NOAA'’s edioceatl programming. Opportunities will
eventually exist to assist NOAA in designing edigra! programming that has the highest

possibility of success at meeting its academicathjes.

By providing instrumentation and baseline datamvirenmental literacy, this project will help
to fulfill the NAAEE’s mission of advancing envirorental literacy. The results of this project
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will provide resources and data to use in the dgrakent and advancement of quality

environmental programming.

The administering partner for this project wasNuweth American Association for
Environmental Education (NAAEE). Key partners ud#d researchers from the Center for
Instruction, Staff Development and Evaluation; Flarinstitute of Technology; the firm of Ron

Meyers and Associates; and the University of Wisaon Platteville.

TheMiddle School Environmental Literacy Sur{@4SELS used in this study was developed

and refined by Hungerford, Volk, Bluhm, McBeth, Mgy, and Marcinkowski. THdSELS
includes several demographic items and measurte dbllowing environmental literacy
components: (a) ecological knowledge; (b) verbahitment; (c) actual commitment, or
environmental behavior; (d) environmental sengifj\ie) issue identification and issue analysis
skills; and (f) action planning. As such, it indks measures in each of the four domains that are
critical to environmental literacy: Knowledge, Afte Cognitive Skills, and Behavior. The
MSELScontains multiple choice and Likert-type itemsd avas designed to be administered

within a traditional 50-minute class period.

Three other survey forms were used in each schddinistrators were asked to complete
School Information Forms and each cooperating &agsias asked to complete Program and
Teacher Information Forms. A nationally stratifindom sample of 6th and 8th grade
classrooms was identified by theGfK Roper for fimgject. Then, in April, May and June of
2007, the National Middle School Student Environtakhiteracy Assessment Project
administered the instrument to the previously settcandom sample in forty-eight schools

across the United States. Dr. Meyers was the auatat for the data collection.

Once collected, the data were sent to Dr. Marcirgioat the Florida Institute of Technology for
interpretation. Statistical software packages wsexl to calculate individual student scores for
each section of thRISELS to run statistical analyses on those scorest@gcaph these results
(e.g., the range, median, mean, standard deviadiaach section of thdSELS. More

specifically, four or more kinds of statistical &ses were conducted. First, these scores were
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analyzed at the school level, as this is the samgplnit for this phase of the research. Second,
scores for all sixth grades on each section oMB&LSwere analyzed using descriptive

statistics in an effort to generate a nationalifgaff environmental literacy for this grade level.
The same wadone for scores for all eighth graders. Third, riefgial statistics werased to
compare sixth and eighth grade students’ score®ctions of th&1SELSto determine if there

were any significant differences. Fourth, desorestatistics were computed using information
from the School, Program, and Teacher Forms, amd fhe demographic items in tMSELS

(e.g., differences between classes from rural/sadniurban schools, differences between classes
based on primary program resources in use, dift@ebetween classes based on teachers’
highest degree or workshops completed, differenoebe basis of student gender or ethnic

background). Finally, additional exploratory analysre planned for a later time.

The research team expects to disseminate reseadahngs in both ongoing and summative
fashion through presentations at annual NAAEE aemfees, at NAAEE's Research

Commission gatherings, and at conferences sponbgrethanizations related to environmental
education; articles in environmental educationfails and newsletters; articles in journals and
newsletters in fields related to environmental edion (e.g., outdoor education, interpretation,
etc.); and articles in journals and publicationthimi the larger educational community. The
audience for these research findings includes psafaal educators and researchers as well as
private and governmental agencies. It is hopeddtiedr groups which interface EE would also
take a serious interest in the findings of thislgfe.g., classroom teachers, teacher educators,
staff of informal and non-formal programs, envir@mntal scientists, conservation educators, and

others.

As noted above, the results from this study inatlideighted scores for all sixth graders and for
all eighth graders on each scale (or index) inadudeheMSELS Weighted results such as
these are important because weighting permitseth@ts of this study to represent the national
population of sixth and eighth graders in the UTable 1 (p. X) summarizes these results. This
table identifies the number of items in and possibhge of scores for each scale, as well as the
mean, median, and modal scores on each scaledioroé#hese grade levels. However, as

important as weighted scores such as these matyiveften difficult to interpret or use them in



Table 1.

Summary of Descriptive Statistics for Weighted DhyaScale or Index, and by Grade

Parts of the MSELI No. Items | Range|Grade| Sample Size] Mod¢Median|Mean|Std. Dev.|
n_|missing

1. Ecological Foundations 17ltems | 0-17| 6 |[934| 108 13 12 |11.24] 3.26
(5-21) 8 |921| 42 13 12 |11.62| 3.32
lll. How You Think About the Environment | 12 Iltems ({12-60 6 [1000 42 44 44 143.89| 8.88
(22 - 33) 8 |936| 27 43 41 |41.10] 9.20
IV. What You Do About the Environment 12 Items |12-60 6 |974| 68 40 39 (3844 9.15
(34 - 45) 8 |921| 41 40 35 |35.14] 9.39
V. You and Environmental Sensitivity 11 Items |11-5§ 6 |978| 63 31 33 |32.54] 7.47
(46 — 56) 8 |913| 49 30 30 |30.11 7.48
VI. How You Feel About the Environmental| 2ltems |2-10| 6 |987| 55 10 9 8.14| 2.00
(57 -58) 8 |930| 32 10 8 7.82| 2.06
VII.A. Issue Identification 3ltems | 0-3 6 |902| 139 1 1 1.31| 0.93
(59, 60, 67 8 |885| 77 1 1 1.29| 0.95
VII.B. Issue Analysis 6ltems | 0-6 6 |905| 137 2 2 275| 1.89
(61 - 66) 8 |869| 93 1 3 2.86| 2.00
VII.C. Action Planning 8ltems |0-20| 6 |874| 168 2 6.97 | 7.25| 5.44
(68 —75) 8 |820| 142 2 7.00 | 7.86| 5.64

this form. For this reason, these scores were tdjlend used to calculate composite scores

(Table 2, p. xiii), which are summarized here teesiterpretation of and facilitate use of these

results.

Figures 1 an@ present the distributions of the environmentatdicy composite scores (utilizing

unweighted data) for all®6grade students (Figure 1, p. xi) and for Alig8ade students (Figure

2, p. xi). Figure 3 (p. xii) presents thembined 6th and"Bgrade students’ composite score

(also using unweighted data). Histograms are gcapresentations of the distributions of

scores. Considering a random sample such aswenspuld expect a normal (bell shaped)

curve. The research team is pleased with tbesgbutions.
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Figure 1. Histogram of the environmental literacy compositeres for all 8 grade students.
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Figure 2. Histogram of the environmental literacy compostteres for all 8 grade students.
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Figure 3. Histogram of the environmental literacy compositeres for all 8 and &' grade
students.

The normalcy of the distributions both validates tandomness of the sampliagd adds to the
validity of theMSELSas a measurement tool with the ability to disanae levels of

environmental literacy within these study populasio

In order to derive a composite score of all litgraomponents, scores on the individual sections
of theMSELSwere adjusted with multipliers so that the suneath of thdour Components of
Environmental LiteracyEcological Knowledge, Environmental Affect, Cogwit Skills, and
Behavior) equated to 60. An Environmental Liter&@omposite Score resulted from compiling
the four Components of Environmental Literacy ssdqpossible composite score 240, with a
range from 24 to 240). Table 2 (p. xiv) presehesdnvironmental literacy composite scores.
The 6" grade composite score was 143.99 and that of'tlygatle was 140.19 with an overall
composite score of 142.14. These scores allrfahe mid-range of possible scores (97 — 168).
The team cautions the reader to bear-in-mind trestet composite scores are reflections of the
environmental literacy components and are limitethe range of possible scores on the
instrument used in this research. Although theseescdo not have inherent value, their utility

lies in their potential for comparing this sampeothers.

Xii



Table 2.

Components of Environmental Literacy and Compd&&iiares

Parts of theMSELS Components of Grade | Combined | Grand Mean Environmental Literacy
Environmental Literacy Component | Combined Composite Scores **
Mean * Gth & Sth * 6lh 8(h 6 & 8
6th 39.67
Ecological FoundationsA. Ecological Knowledage
9 9 8th | 4101 | 40-34
S ———————
How you Think About
the Environment
6th 40.73
You and Environmenta .
Sensitivity B. Environmental Affect 39.40
How You Feel About 8th 38.06
the Environment 143.99| 140.19 | 142.14

Issue ldentification

6th 25.15

C. Cognitive Skills 25.56

Issue Analysis

8th 25.98

Action Planning

6th 38.44
What Your Do About

the Environment

D. Behavior 3684

8th 35.14

Note. For all reported measurements (Combined Compdviean, Grand Mean Combinel! & 8™ and the Environmental Literacy Composite
Scores), n sizes fluctuated from variable to vaeiaind are not reported on this table. N sizésvighin a range of 874 to 1000 fol'@rade
students, and within a range of 820 to 936 fog@de students (total sample included 1,0%grade students and 962 grade students).

* Total possible points = 60

** Total possible points = 240

Additional insight into environmental literacy cha gained from examining the scores
associated with the four components of environméitéaacy included in the instrument used in
this research (each component with a possible \@l668). Of the four environmental literacy
components, the highest scores (combirfedr&l § grade adjusted grand mean) were attained
in Ecological Knowledge (40.34), with slightly lowscores in Environmental Affect and
Behavior (39.40 and 36.84, respectively). The ldawgesres were observed in the component of
Cognitive Skills (25.56).
students to demonstrate knowledge or skills), thgraders out-scored th& graders. This

In the components ttoatused on performance (i.e., which asked

might be expected due to developmental differebetseen the two age groups. In the

components that relied on self-reports (affect lagiavior), the 8 graders outscored th&' 8
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graders. Within the Cognitive Skills component tighest values for boti'éind &' graders
were observed for Issue Analysis Skills, followsdi$sue Identification Skills, and then by
Action Planning Skills.

The development of environmental literacy is com@ad can take many forms. This study
provides us with a measure against which to comifodmee measures. Further analyses of these
data (in particular with respect to the classroomh @acher information) might shed light on the
impacts of environmental education efforts, whémeas present in these classrooms. The
research team anticipates an additional reseafaft #fat will purposively seek out and collect
data from middle school settings where environmesdacation is in place. That will permit us
to compare measures on environmental literacy bi@saacross this representative sample of
middle school classrooms and that purposive satopletermine if environmental education
efforts can indeed make a difference in environaiditeracy. It will also permit us to observe
relative effectiveness of diverse environmentaloadion programs and curriculums with respect
to environmental literacy, in general, and withpexs to the four components of environmental
literacy addressed by thMSELS We are confident in our ability to collect daia

environmental literacy variables and to comparen@aningful ways, efforts to develop these
variables in the adolescent populations in the édh&tates.
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[. INTRODUCTION AND BACKGROUND

Historical Overview
Definition of Environmental Education

While there is no one definitive and universallgeated definition of environmental education
(Disinger, 1983), there have been recognizablepettto the manner in which the field of
environmental education (EE) has developed over tuithin the United States. Since its
origins in the 1960s, EE has been defined and ibestin several distinct ways (Disinger,
1983). During the 1960s and 1970s, a variety oftslone or two sentence definitions of EE
were published (e.g., Harvey, 1977; UNESCO, 1910%)these, one of the most noteworthy was
the definition offered by University of Michigandalty and graduate students in 1969 (Stapp et
al., 1969). Eventually, these definitions wereanged into sets of goals, objectives, and
guiding principles (e.g., UNESCO, 1977; Harvey, 1.94ungerford, Peyton, & Wilke, 1980;
Hart, 1981). Of these, the most widely recognizas been those agreed upon at UNESCO’s
Thilisi Intergovernmental Conference (UNESCO, 197)jese provided the fundamental
principles for proposals and recommendations #ilted from the historic United Nations
Conference on Environment and Development (UNESI®O2) and subsequent international
gatherings. The Thilisi categories of objectivedude Awareness, Knowledge, Affect, Skills,
and Participation. When these categories of olbgstare viewed in the context of the Thilisi
goals, they represent stepping stones to prepareraable citizens, including students, to

become actively involved in the prevention and #smn of environmental problems and issues.

Frameworks for Environmental Literacy

The formulation of frameworks for environmentagftécy in the 1990s represents a third way to
define EE. Based on available reviews of reseagah,(lozzi, 1984; Hines et al., 1986/87), the
aforementioned sets of goals, objectives, and ggidrinciples were permutated into
frameworks for environmental literacy (e.g., RdB92; Simmons, 1995; Wilke, 1995). The

framework developed by Simmons served as the b@seésmore recent review of research
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(Volk & McBeth, 1997) and has guided NAAEE’s NatabGuidelines for Excellence Project.

In turn, these sets of guidelines have been useddon and guide national initiatives in EE,
such as the development of state certification ranmg, NAAEE'’s program to accredit state
certification programs, and NCATE Standards. Aoselcframework was developed by a team
of researchers working on instruments to assessrieonmental literacy of students and EE
needs of teachers (Wilke, 1995). In general, tifieseeworks for environmental literacy have
two broad features in common: (a) they refleceast four of the Thilisi categories of objectives,
namely Knowledge, Affect, Skills, and Participati@ehavior); and (b) they address at least
three major thematic emphases apparent acrossstoeytof EE within the U.S. (Stapp, 1974,
Swan, 1975), namely the natural world, environmigaablems and issues, and sustainable

solutions to these problems and issues.

Prior Research in Environmental Education

There are a number of reasons why it continue® tifficult to summarize the body of research
and evaluation in and closely related to EE. Fitet,number of studies conducted each year has
continued to grow. There were simply more studmsducted in 2004 than in 1994, 1984, and
1974. Second, beyond this increase in volume, thasebeen a growth in the variety of research
methodologies in use and research topics undestigation (Hart & Nolan, 1999). Third, there
is no single entity, whether commercial or non-iydfiat has assumed responsibility to
accumulate, review, and summarize this body ofarebe While it was once possible for one or
a few professionals to do this (e.g., Roth & Hetges 972; Roth, 1976), it is now extremely
difficult to do so. Following recent reviews of E&search by Hart and Nolan (1999) and
Rickinson (2001), these authors commented on tffisudty. However, even when reviews are
undertaken by larger teams of researchers, asdessdone by members of NAAEE's Research
Commission (lozzi, 1981, 1984; Marcinkowski & Mr&z&996), large review teams can face
professional and logistical barriers (e.g., thedtaof funding needed to support credible
reviews of the increasing volume and diversitytafiges; team composition, commitment, and
communication). Fourth, beyond the body of stugigslished in journals and as doctoral
dissertations, there are other sets of studiesatieateported but not published (e.g., studies

undertaken as part of agency grants or contracta,grogram-specific consulting basis, by



Masters students). Few of the reviews cited albawe included studies from this segment of
the literature for a variety of reasons (e.g.,ahsence of information about or inability to access
studies, variations in the quality or rigor of res#h methodology). Fifth, while there have been
reasonably comprehensive collections of reseanch9d1-1980 (lozzi, 1981) and for 1981-1990
(Marcinkowski & Mrazek, 1996), there has been nmparable effort to prepare such a
collection of research published after 1990. mabsence of bibliographic and other types of

collections, far more time and effort is requiredéview and summarize existing research.

Despite these limitations, there hawesen a number of useful reviews of research inreladed

to EE within North America over the past 25 yedvwore importantly, a number of these
summarize evidence that is relevant to this projHeese include lozzi’'s (1983) narrative
summaries of research for different EE goals oegaties of objectives, Hines’ (1986/87) meta-
analysis of studies of correlates of responsiblerenmental behavior, Volk and McBeth's
(1997) narrative summary and vote-count of studfemnvironmental literacy components, two
narrative reviews of research pertaining to envitental sensitivity and significant life
experiences (Chawla, 1998; Sward & MarcinkowskQP0Qand, to a lesser extent, Hart and
Nolan’s (1999) and Rickinson’s (2001) narrativeiegis of studies pertaining to sensitivity,
knowledge, attitudes, and behavior. Of these, $1i(l986/87) meta-analysis provides evidence
regarding the selection of several environmentatdcy components, Chawla’s (1998) and
Sward and Marcinkowski’'s (2001) provide evidenegarding the definition of one of those
components, and Volk and McBeth’s (1997) providelence regarding the status of
environmental literacy in the U.S. These revievasipted with other studies and reviews (e.g.,
Simmons, 1995; Wilke, 1995; McBeth, 1997; Marcinlstiy 1993, 2004), provide evidence to
support the selection, definition, and measureraétite environmental literacy components
included in the study: environmental sensitivitgpkegical knowledge, environmental emotion
(attitudes), issue and action skills, verbal commeitt (willingness to act), and actual
commitment (behavior). The evidence from theseceshas been drawn from research studies
with relatively small samples that explored somenany of these variables, and studies with
large samples that explored one or two of thesabl@s. However, the literature is very clear
that there have been no studies with both of tbkaeacteristics (i.e., a large sample size and a

broad set of environmental literacy components).



Justification for the Study

The project is important because it addresses wélén U.S. EPA and NOAA for
instrumentation to measure environmental literawy far baseline data on environmental
literacy with which to assess program effectiveragsising environmental literacy, an
important indicator of environmental stewardshipdgor. With respect to instrumentation,
after extensive piloting and refinement over ageeof years (McBeth, 1997), thdéiddle School
Environmental Literacy Survey (MSEL&As ready for use in this project. With respect t
baseline data, the results of this research prane@nvironmental education community with
its first-ever glimpse of the level of environmdnigeracy across the United States at the middle

school level.

This project was designed to address two of theesimmmendations for research established by
the U.S. Environmental Protection Agency’s (EPAJiblaal Environmental Education Advisory
Council (NEEAC) and tendered to Congress in thecZR8port to Congress (i.e., tNational

EE Research Agenda)lhose two recommendations were: A) to condudtanal measure of
environmental literacy, and B) to understand thatinee effectiveness of instructional materials
in meeting the goals of environmental educationemdronmental literacy. Further, this project
fully supports and advances the goals of the Nati&nvironmental Education Act, and more
specifically the EPA Office of Environmental Educats (OEE) Strategic Plan research
component to support research that assesses dutivefhess of Environmental Education in
meeting environmental protection and academic a&ehient goals. This project will provide
valuable information as the agency prepares toorespo Administrator Johnson's charge to the
Innovation Action Council to explore and betteridef 1) EPA’s vision of environmental
stewardship; 2) the role of stewardship in thereitof environmental protection; and, 3) how
EPA can encourage stewardship that addresses emérdal priorities and achieves results.
This project represents a unique opportunity foEQ& move forward with its efforts to
demonstrate the impact that EPA’s funding has nmatlee effort to increase environmental

literacy.



This project also directly addressed the vision goals of the National Oceanic and
Atmospheric Administration (NOAA). In its 2003r&tegic Vision, NOAA states: “We will
establish an environmental literacy program to atkipresent and future generations about the
changing Earth and its process ... This programimitirove the public’s understanding of the
natural environment and human response to natazarts ... “ (NOAA, 2004, p. 2). In its
Education Plan (2004), NOAA goes on to state “Otigsion is an environmentally literate
public and a diverse workforce who will use NOAAOducts and services to make informed
decisions that enable responsible actions” (pT s is most apparent in Goal 1 within this Plan
(p- 3). Further, this project falls under Stratégwvhich calls for “research on best educational
practices in both formal and informal environmemsEence education” through leveraged
partnerships (p. 5). The baseline data gatherddsrproject are needed to interpret future
research into the effects of formal and informal@dion practices on the status of
environmental literacy among school-aged youthtaedadult public. The data generated from
this project and subsequent programmatic data aae & direct impact on the design of
NOAA's educational programming, notably those pertey to other Strategies within this Plan
that focus on educational materials, resourcespamiéssional development programs.
Curricular recommendations from this study willhh&lOAA to design educational

programming that has the highest possibility ottegs at meeting its academic objectives.

In addition, by providing instrumentation, baseldeta, and subsequent comparative data on
environmental literacy, this project helps to fillfine NAAEE’s mission of advancing

environmental literacy. The results of this projdl provide findings and other resources to
use in the Association’s ongoing projects andatiites to develop and advance the quality of

environmental programming.

Why did this project focus on middle school leagteEarly adolescents or students of middle
school age were selected for inclusion in thisgtetause this developmental age has been
identified as the, “last best chance to avoid aimished future” (Carnegie Council, 1989). In
this statement the Carnegie Council communicatatttte middle school years represent the
time when early adolescents are developing théytwlthink abstractly. Such cognitive

abilities are strongly stated or implied in a vayrief definitions or goals of environmental
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education (EPA, 1992, 1996; Hungerford, Peyton, 8k&y 1980; NAAEE, 1999, 2000;

NEEAC, 1996, 2000; Simmons, 1995; Stapp et al, 12699; UNESCO, 1978). In
adolescence, this new-found cognitive ability iscaapanied by a view of the world that is much
broader than that previously experienced. Adoleseés also a time when environmental issues
are primary among their concerns and interests(&et93). Chronologically, the adolescent
is progressing toward full participation as a @tiz Developmentally, he or she is moving
through the acquisition and refinement of bothiaéd and inclinations to become engaged in
environmental decision-making. In a research sdasgeting adolescents will also permit
longitudinal studies as this cadre moves throughigh school and college years. It was critical,

then, to focus this project and our efforts onrthddle school years.

This project represents Phase | of a larger-scaldanger-term research agenda. As
conceptualized prior to submission of the Phagepgsal, Phases Il and 11l would take the
research forward through important additional stdpisase Il is designed to collect
environmental literacy data on middle school stisiénclassrooms that incorporate successful
or widely used environmental education programesscthe United States. These programs will
be identified from the Resources for Educatorsditee (NAAEE, 1997, 1998a, 1998b) and
from nominations from program representatives.ngshese information sources, specific
school and classroom sites will be identified asskased using tMSELS Results from these
assessments can be used as a measure of progeativeffess and would be compared to
baseline data from Phase I. Phase | and Phaskdblscthat appear to be decidedly effective in
the development of environmental literacy will ledegted for Phase IIl in-depth visits to more
adequately address the variables associated véthsiiccess. Subsequently, the information
gleaned from Phase Il can be used by both pri@ategovernmental agencies in an effort to

increase the effectiveness of environmental edacgtiogramming.

A research study of this magnitude has never badartaken in the field of environmental
education within the U.S. However, the questidrad tould be answered in these investigations
are among those which have been in the minds of@maental educators for many years. Are
our educational efforts working? To what extehtBw can we improve our efforts to become

as effective as possible? What resources mighebded to make these new efforts effective?
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The findings generated by this Phase | study, disasd’>hase Il and Phase Il studies, will open
to other researchers avenues of investigationvtllain time, improve environmental education
substantially. By providing data relative to pragrs that appear to be successful at developing
components of environmental literacy, researchdtde able to target schools and learning

environments for further study.

Problem Statement

To date, few national assessments have been ukeleiitaenvironmental education within
North America (lozzi, 1981; Marcinkowski & Mrazek996). Most of these studies have been
conducted for dissertation studies, and have fatabaost exclusively on student knowledge
and/or attitudes. Thus, these studies reflect lither &knowledge-attitude-behavior (K-A-B)
model, which is not supported by research (Pey68]1; Sia, Hungerford, & Tomera, 1985/86;
Hines, et al., 1986/87; Marcinkowski, 1989, 2001itk&/ 1995; Volk & McBeth, 1997; Chawla,
1998; Zelezny, 1999; Sward & Marcinkowski, 2001;iidass & Agyeman, 2002). Rather, these
latter studies provide empirical support for thel@iconception of environmental literacy that
guides this project (Simmons, 1995; Wilke, 1995).

In 1990, a panel of professional environmental athus and researchers identified the need for
national assessments of environmental literacyadsgb a national research agenda for EE.
Unfortunately, over the next decade, the only stepsrd a national assessment of
environmental literacy at any grade level in th& UWvere those reported by Wilke (1995),
McBeth (1997), and Volk and McBeth (1997). Betw#an last of these studies and the initiation
of this project, there were no further documentéehapts to plan for and conduct a national
assessment of this kind. Consequently, in its 28port to Congress entitl&etting the
Standard, Measuring Results, and Celebrating Ssesethe National Environmental Education
Advisory Council recognized the ongoing need fod &herefore included a separate action item

for, the conduct of a national measure of enviramaditeracy.



Research Purpose

As noted earlier, there exists both a lack of eviderelated to the status of environmental
literacy in the U.S., and requests from the U.SA'BMational Environmental Education
Advisory Council for such information. The purpagehe first phase (Phase I) of a broader
proposed research agenda is to address this laskdgnce and Council recommendation by
conducting a national assessment of environmeteghty at the middle school level using a
probability-proportional sample of 6th and 8th gresd

The two broad research questions that guided thigrmef this study and that will be addressed
in Phase | are presented below.

1) What is the level of environmental literacysofth and eighth grade students across the
United States on each of the following variables:
a. ecological knowledge;
verbal commitment;
actual commitment;
environmental sensitivity;

general environmental feelings;

-~ 0o o o0 T

environmental issue and action skills?
2) What is the general level of environmental literafgixth and eighth grade students across

the U.S.?

Study Delimitations

The scope and methods of this study were delinnitesgveral noteworthy ways. These include:

 this study was limited to students enrolled in pubhd private schools within the U.S. in
the 2006-07 school year;



for practical and financial reasons, the numberaninties selected for school sampling
purposes was limited to 50;

only those schools that had students in both 6dh8#m grade classes were eligible to be
selected into this sample and to participate is $itudy. Further, by intent, only those
schools that had designated and separate 6th hmpiete classes were eligible (i.e.,
schools with ungraded classes were not eligible);

the population from which the study sample was draws limited to 6th and 8th grade
students;

while environmental literacy has been defined iddler terms (e.g., Simmons, 1995;
Wilke, 1995), only the environmental literacy compats identified in the research
guestion above were surveyed,;

the survey that gathered student data on thesearmenfs of environmental literacy was
designed to be administered in a 50-minute tim®@deAs a result, the number of
possible items that could be included in the meafureach component was limited to
allow for this practical time constraint; and

data collection was planned for late Spring 200&llm~ students as much time as
possible to learn and mature developmentally dreteby, reflect this growth in their

responses on this survey.



[Il. METHODOLOGY

Research Design

This national assessment of environmental litev@ay a type of survey research (Frankel &
Wallen, 2000). In this case, the purpose ofshisly was to describe environmental literacy
characteristics of middle school students by ctihgcsurvey data over the period of several

weeks.

A national probability-proportional sample of 6thda8th grade classrooms was identified by
GfK Roper. On-Site Data Collectors (researcheraured through NAAEE's Research
Commission) visited school sites, administeredagsessment instrument, and collected
demographic information related to the site. Thseéssment Coordinator managed this effort,
overseeing the distribution of assessment materasitoring data collection progress, and
ensuring the return of assessment materials tad@dmstitute of Technology for data entry and

analysis.

Protection of Human Subjects

The study was performed ethically and in complianith all appropriate regulations, including
the U.S. Department of Health and Human SubjectssRd Regulations that pertain to all forms
of human subjects research involving minors. Taengis compliance, Florida Institute of
Technology (Florida Tech) Institutional Review Bd'ar(IRB) policies and procedures were
utilized, as they were the academic institutionifmestigator Dr. Tom Marcinkowski. Dr.
Marcinkowski worked closely with Dr. Michael Galbd Florida Tech to prepare and submit the
Human Subjects Research Proposal to the univesdRB. In February 2007, the IRB gave its
approval for use of the surveys and supporting ni@téncluding the consent forms, with the

schools, programs, teachers, and students, ingwdudent guardians, in early 2007.
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The procedure for obtaining school consent wasfét Roper to telephone the school's
administrator authorized to approve participataescribe the study purpose and procedures,
and ask for permission to proceed with the reseiarthat school. If the school agreed, it
scheduled the date for administration of the swsveyconsideration of the school's schedule and
the needs of the project (to not schedule testanmitvo weeks of the end of the school year).
Once permission was granted, the Assessment Catodwas informed, and he or his assistant
sent the School Kit to the principal or his or Hesignee. The kit included a contract (purchase
of service agreement) that explained the expectaiisee Appendix 1). Teachers were surveyed

about the environmental science/education progrardsr the authority of this agreement.

Teacher consent was obtained per Florida Tech’srBlations, which require informed
consent. A letter of introduction to the projeat feachers and a passive consent form was
included for each participating teacher in the $tiiat, as part of the Teacher Packets (see

Appendix 2).

For parental consent, GfK Roper asked the schaulrastrator if the school required active or
passive parental consent. Only two of the 48 schiigjuired active consent. In these schools,
students were able to participate in Phase | ifdnen their parents completed, signed, and
returned a consent form. This is commonly refetceds “active consent” (Fraenkel & Wallen,
2000, pp. 48-49; Ary, Jacobs, & Razavieh, 2002438, 510). In those cases, the School Kit
sent to the school included a letter to parentsa@xipg the project purpose, procedures, and a
request for their consent for their child to papate (see Appendix 3). This letter was given to
the students with the request that they give th&r parents, have a parent indicate if they are
giving or refusing consent, and return the fornther teacher. The letter indicated that students
would be provided an alternative activity in a gepaarea if the parents did not want their

children to participate, and arrangements were naddis.

Forty-six of the forty-eight schools had passivasent procedures. In these situations, student
guardians had, usually at the beginning of the exeécl year, signed a document giving the
school permission to administer appropriate sunaeybtests as part of their mission (see

Appendix 3). For passive consent schools, pateats sent two copies of a letter explaining the
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purpose of the study, the procedures, and asksidncand return one copy of the form if they
did not want their child to participate. Childremege parents declined participation were
offered alternative activities outside the classnaturing the survey administration. All non-

responses by parents were viewed as offers of tbasent.

Instrumentation
School Information Form

The School Information Form was used to gather alcliod district identification and contact
information, school characteristics, and studematgaphics (see Appendix 4). This
information was used: (1) by the Assessment Coatdimand others to ensure proper data
collection; (2) by data analysts to ensure proga @ntry, analysis, and reporting; and (3) by
data analysts to access additional demographicnafion about each school and district from
on-line databases maintained by the National Cdatdtducation Statistics (NCES) for data

analysis and/or reporting purposes.

Program Information Form

The Program Information Form was used to gatherimétion on curricular and instructional
program practices and types of environmental progria each participating school and
classroom (see Appendix 4). Program informatios s@ught to enable the research team to
characterize the types and prevalence of envirotaheducation and science programs being
used in schools. Thé"@nd & grade Program Information Forms were identicabexdor the

reference to grade level in the title and spediéms.

Teacher Information Form

The Teacher Information Form was used to gatheherademographics, as well as solicit their
views on the environment and environmental educdsee Appendix 4). The information
sought in the Program and Teacher sections wasotetl to provide for a more complete
description of the sample, as well as to allowtfa& analysis and interpretation of differences

between classrooms’ scores on BB8ELS The names of schools, programs, and teachees wer
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kept strictly confidential. Once again, tHe &nd &' grade Teacher Information Forms were

identical except for the reference to grade lewéhe title and in specific items.

The Middle School Environmental Literacy Survey

Instrumentation was a critical consideration inamplishing the purpose of this project, that is,
to describe the status of environmental literacpmagnmiddle school students in the United
States. Several characteristics were desiralifeiimstrument that would be used in the study:

» the instrument should reflect environmental &tgy, as it is conceptualized in the United
States;

» the instrument should include scales represemtinigple components of environmental
literacy;

* the scales included in the instrument shoulddel\and reliable;

» the instrument should be appropriate for useaugs six and eight, and be free of biases;

» the format of the instrument would lend itselfaministration with a large sample, and
would permit machine-scoring; and

* the length of the instrument would permit its gdation within a normal middle school class
period.

In their review of the status of environmentalrtey in the United States, Volk and McBeth
(1997) reported that the large majority of reseanskruments typically addressed only
knowledge and affective components and did not n@perted evidence of validity or
reliability. They identified four literacy instruemts that addressed three or more components of
environmental literacy and that reported estabtisradidity and reliability. Those instruments
included: theMiddle School Environmental Literacy Instrument @L8, developed by Bluhm,
Hungerford, McBeth, and Volk (1995) for studentgmdes six to eight and including
knowledge, affect, skills, and behavior subtestehildren's Environmental Attitude and
Knowledge Scal@CHEAKS)developed by Leeming, Dwyer, and Bracken (199b6%tfodents in
grades 1 -7 and including knowledge, attitude, laglthvior scales; th@econdary School
Environmental Literacy Assessment Instrun{®tdrcinkowski & Rehrig, 1995), directed at high
school students and including knowledge, affeatissland behavior scales; and tGeology
Attitude InventoryMaloney, Ward, & Braucht, 1975) directed at aslalhd including
knowledge, attitude, and behavior scales. TwefinstrumentsMSELIandCHEAKS
appeared promising for use in this study becausiesnf targeted audience (middle school age
students). The decision was made to us&A8ELlas the basic instrument, and to include
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portions of theCHEAKS(and/or other scales) as appropriate.

The MSELI (Bluhm, Hungerford, McBeth, & Volk, 1995) was ookthe products of the
Environmental Literacy Assessment Consortium (ELACYroup of researchers from the
University of Wisconsin-Stevens Point, Southerimdlis University at Carbondale, Florida
Institute of Technology in Melbourne, and the Umsiy of Tennessee-Knoxville. This research
was funded by the U.S. EPA through the National€ddium for Environmental Education and
Training. Its purpose was to develop instrumentassess the environmental literacy or needs of
several populations. As the basis for its work, BLAC used an environmental literacy
framework that reflected key historical definitidie$ environmental literacy], the research and
evaluation literature in environmental educatianj ¢he developing guidelines for excellence
[NAAEE] in the United States (Wilke, 1995). Thairinework included seven components of
environmental literacy (ecological knowledge, affsocio-political knowledge, knowledge of
environmental issues, cognitive skills, environnaditresponsible behavior, and additional
determinants of environmentally responsible behdqwiBResearchers from Southern lllinois
University at Carbondale were charged with the tigraent and refinement of a literacy
instrument targeted at the middle school levelatThstrument was developed and refined until
its 7th edition was field-tested and reported &sa product of this effortN\ISELIV]). To make
the instrument more usable, its length was subseiyueduced in an eighth editioMGELIVS.

It was this version of the literacy instrument thats modified for the National Environmental
Literacy Assessment project. Several subtestsedISELIv8were discarded or replaced, and
several new scales were added to the new versitireahstrumentNISELIV9 in preparation for
the national assessmenOf critical concern throughout the modification vibe need to
balance the inclusion of variables that represeslid overview of environmental literacy with
realistic formatting, administration, and scoriraggmeters. In other words, we sought a valid
instrument, which was both broadly representativeneironmental literacy and, at the same
time, relatively easy to administer, complete, acdre. The resulting instrument is described
below.

MSELIv9retainedhe knowledge scale (Ecological Knowledge) fromehdier version. This

scale, adapted from a lengthier test developetidy\tisconsin Center Environmental

Education, was comprised of 17 item multiple-chaieens. Two new affective measures were

added. These included a modified 12-item Verbah@dment scale, from theHEAKS

(Leeming et al, 1995), presented in five-point ktkgpe response format and an 11-item

Environmental Sensitivity scale (also in five-paisikert-type response format) based on the
14



body of environmental sensitivity research initthbyy Tanner (1980) and Peterson (1981). The
Actual Commitment scale (also in five-point Likéype response format) from tBHEAKS

was modified to be used as an environmental behavade. The cognitive skills scale included
three subscales: Issue Identification, Issue Asiglyand Action Planning. Issue Identification
was expanded from the one multiple-choice item foitheMSELIv8to three multiple-choice
items in the new version. Issue Analysis, an opesed item on thBISELIVE was replaced by
the ldentifying Bias subscale of titical Thinking Test for Environmental Educati(@heak,
1999) which included six multiple-choice items. tida Planning, a multi-response item, was
retained from th&ISELIv8

As stated above, in the development of M8ELN9, serious attention was given to the validity
of variables that appear to comprise "environmditeghacy.” The initial validity assessment
consulted the literature of environmental educatparticularly that related to environmental
education as it is conceptualized in the UnitedeStaTable 3 presents the components of the
MSELIv9along with an identification of agencies or resbars that have included those
variables as goals of environmental education orgmments of environmental literacy.

Table 3.

Variables Measured in the 9th (2005) Edition of thiddle School Environmental Literacy
Instrument” as Compared to Selected Definitions @uals of EE and to Environmental
Literacy Frameworks

MSELI Stapp, et | UNESCO, | Hungerford, EPA, | Simmons, EPA, NAAEE NEEAC,
Subtests al 1978 Peyton, & 1992* 1995 1996* 1999,2000( 1996, 2000
1969, 197 Wilke, 198C
Ecological
Knowledge X X X X X X
Verbal
Commitment X X X X
Actual
Commitment X X X X X
Environmental
Sensitivity ** X X X
Issue
Identification X X X X X X X
Issue Analysis X X X X X X
Action Planning X X X X X X X X

* Federal Register Definition
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The MSELIv9included measures of the four major domains thpéapto be critical to
environmental literacy: knowledge, affect, skilhdabehavior (Roth, 1992; Simmons, 1995;
Wilke, 1995). It should be noted that a numbegmfironmental literacy components were not
measured by this instrument because: (1) they@rdevelopmentally appropriate for middle
school students; and/or (2) it would require sulttsahtime to measure and/or score these
properly, e.g., knowledge of environmental problésssies, knowledge of alternative solutions/
action strategies, attitudes, locus of controluagstion of personal responsibility, some
problem/issue-related skills.

An attempt was made to establish construct valigitythe MSELIv9through an 18-member
panel. The sixteen panel members who returneditsalissessments reflected a balance in
terms of educational levels and responsibilitiesr fwvere middle school teachers; two were high
school life/fenvironmental science teachers; twoevgahool district environmental education
coordinators; six were university environmental @tars/researchers; and two were officers in
state/federal agencies related to environmentatagatn.

The key question asked of the panelists was: Dossnstrument reflect a reasonable definition
of "Environmental Literacy"? All panel memberspesded in the affirmative to this query. In
addition, over three-quarters of the panel meminglisated that the instrument reflected no
political, gender, or racial bias. Social concesmese raised by three of the panelists. Comments
from the validity panelists led to revisions ofesgked items iMSELIVQ The panelists further
agreed that the instrument was of suitable lengthagppropriate for use with sixth through

eighth grade students. Overall, MSELIvOshowed a great deal of validity as demonstrated by
the results of the validity assessment.

The MSELIv9was field-tested using 65 sixth, seventh, andtkighade students from two
locations, Molokai, HI and Steeleville, IL. Onetbk original concerns of the developers was
the length of testing, i.e., completion time. Toocern arose from the current testing climate in
the United States, which often creates difficuttyecruiting classrooms and schools for research
(i.e., in some situations, there is a reluctancéoe" additional instructional time to testing).

The three teachers who field tested the matenmrted no difficulties in the process and noted
completion times between 28 and 41 minutes. Mbgteocompletion times were around 40
minutes, which is within the limits of a class pekin most middle school classrooms. Thus, the
test appeared to be of a length that would permetadively short period of participation.
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The field test scores were used to compute religl@stimates, using Cronbach’s Alpha
Coefficient to determine the internal consistentthe instrument and of the various scales and
subscales. Alpha coefficients ranged between an@dl869, with one exception. This
exception was Issue Identification, a three-itealesdhat yielded an alpha coefficient of .389.
The total instrument reliability was .82. Thoskafgility estimates were deemed to be
acceptable and are presented below.

Ecological Knowledge; 0=.794
Verbal Commitment; 0 =.843
Actual Commitment; 0=.778
Environmental Sensitivity; 0=.764
Issue Identification; 0 =.389
Issue Analysis; 0=.701
Action Planning; 0 =.869
Total Instrument: 0=.817

Subsequent to the field-testing of the instrumeck ia light of recent activity in environmental
sensitivity research, the environmental sensitisidgle was re-visited. This scale in the
MSELIv9included environmental affect/sensitivity variabtaat reflected efforts historically
undertaken to conceptualize and refine the psygidbconstruct of environmental affect/
sensitivity (self/family, outdoor nature activitigeading/watching media about nature/
environment, role models). This re-visit of thalecfocused upon identifying a new approach
for environmental affect that focused upon emotidhis approach was based on input from
Carnegie Mellon University’s Office of Student Assment that suggested identifying the
simplest and most powerful affective constructthatheart of environmental sensitivity,
building a bank of items, testing them, and conithggbsychometric scaling analysis to identify
scales that emerge from the data. The underlyiegry was that environmental love and hate
would be strong indicators of affect, based upoytipslogical studies that have confirmed that
these "common sense" emotions elicit reliable resps. The items were also derived from the
method developed by Meyers (2002) for studyingdielabout the environment. Carrying out
these procedures resulted in a bank of 45 itemghwiere pilot tested with 134 freshman and
sophomores in Belleville, IL, and then analyzedggsychometric scaling to identify scales
that emerged from the data. The results were tesadd two emotion items to the instrument.
These items used a five-point Likert-type respdosmat ranging from strongly agree to
strongly disagree.
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The MSELSalso included several demographic items (age egm@ehder, and ethnic
background). These items were included for dasdyars and reporting purposes, e.g., allowing
for a comparison of M/F responses at each grads. lé¥esponses to items in all sections of the
MSELSwere recorded on Scantron forms rather than om#teiments themselves. Scantron
forms were used to reduce the time requirementpaitehtial for data entry errors associated
with manual data entry.

A final test of the instrument was the determimatd its readability using the Flesch Reading
Ease and Grade Level Indexes. These indexes, bagbé average number of syllables per 100
words and the average number of words per sentprméde an estimate of how easily the
writing can be understood. The Flesch Reading Besee for the final instrument was 66.4,
indicating a standard reading ease. The Gradel Liedex correlated the reading ease to Grades
six and seven. These estimates were deemed dalecfatathe instrument.

In an effort to make the instrument more consisitefdrmat, three of the subtests were re-
named: Verbal Commitment became "What You Thinkuétlithe Environment;" Actual
Commitment became "What You Do About the Environtyleand the new emotion items
became "How You Feel About the Environment.” Ididdn, the name of the instrument itself
was changed, from thdiddle School Environmental Literacy InstrumémtheMiddle School
Environmental Literacy Survey (MSEL8) order to reflect the addition and refinemenscales
and to differentiate this version from earlier vens. Appendix 5 contains tiMSELS

Table 4 (p. 19provides an overview of thdiddle School Environmental Literacy Sunasd
tracks the general environmental literacy compa#dmbugh to the items and scales used to
operationalize these into measures. It includesdingponents/general conceptual variables,
conceptual variables, scale names, the numbeerosiin each scale used in MSELSand the
possible points for each scale.

Additional Estimates of Construct Validity and Bbllity for Scales in the MSELS

Members of the Research Team took several stegpsnierate additional estimates of the
construct validity and reliability of scales withinle MSELS The methods used to establish the
construct validity of the cognitive scales diffefedm the methods used to do so for the non-
cognitive scales (i.e., Verbal Commitment, Actuah@nitment, and Environmental Sensitivity).
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In our first attempt to establishing construct @&y for the instrument, we used a contrasted

groups comparison (Leeming et al., 1995). Thedfasithis was a comparison of the

correlation between student scores on the pilotvEsion MSELIV9 and the teachers

Table 4.

Overview of théMiddle School Environmental Literacy Survey”

Components of

ethnic/racial
background

Environmental Specific Item N Poss.
Literacy (General Conceptual Parts of theMSELS* Number | Items Pts.
Conceptual Variables Variables
A. Ecological Ecological Part Il: Ecological Foundations 5-21 17 17
Knowledge Knowledge

Verbal Part Ill: How You Think About the 22-33 12 60
Commitment Environment
(Intention)

B. Environmental Environmental Part V: You and Environmental 46-56 11 55

Affect Sensitivity Sensitivity

Environmental Part VI: How You Feel About the 57,58 2 10
Feeling Environment
Issue Identification | Part VII.A: Issue Identification 59, 60, 67 3

C. Cognitive Skills
Issue Analysis Part VII.B: Issue Analysis 61 -66 6 29
Action Planning Part VII.C: Action Planning 68 - 75 10

D. Behavior Actual Part IV: What You do About the 34 - 45 12 60
Commitment Environment
(Pro-environmental
Behavior)
Age, grade, gender, Part I: About Yourself 1-4 4 NA

* Parts Il — VIl are scales that measure envirortaditeracy variables; Part | was included on M®ELSto collect

demographic information about the students.

perceptions of students’ environmental literacygadhers of 95 sixth, seventh, and eighth grade
students from the two pilot test locations wereedsto rank the students into high, middle, and

low groups as regards their environmental literatlie scores of the middle group were

dropped and the scores of the students rankedjasrhenvironmental literacy (Steeleville, n =

23; Kaunakakai, n = 11) were compared against thbdee students ranked as low in
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environmental literacy (Steeleville, n = 22; Molgka = 9) on all scales of the instrument, as
well as on the total instrument. The results efttbest comparisons are presented in Table 5

(p. 20). Significant differences (p = .05) wereselved between students ranked high in
environmental literacy and those ranked low in ssrvinental literacy on four of the seven scales
of the instrument. The scales for which thereoistasted group validity are those that attempt
to measure cognitive dimensions of environmentatdcy (i.e., Ecological Knowledge, Issue
Identification, Issue Analysis, and Action Planningn addition contrasted group validity was
also observed in the total scores on the instrumidotvever, contrasted group validity was not

established for the Verbal Commitment, Actual Cotnment and Environmental Sensitivity

scales.

Table 5.

Results of T-test Comparisons of Sixth, SeventhEaghth Grade Students Ranked High in
Environmentally Literacy by Their Teachers vs. EhBanked Low in Environmental Literacy

Variable Group N Mean SD t prob

Ecological Knowledge H 34 13.706 2.329 8.163 0.000*
L 31 8.839 2.464

Verbal Commitment H 34 42.382 8.780 1.114 0.270
L 31 39.935 8.910

Actual Commitment H 34 34.824 9.574 -0.181 0.857
L 31 35.258 9.801

Environmental Sensitivity H 34 34.882 7.651 0.884  .380
L 31 36.731 7.029

Issue ldentification H 34 1.880 0.810 2.269 0.027*
L 31 1.320 1.140

Issue Analysis L 34 4.620 1.560 5.498 0.000*
L 31 2.480 1.570

Action Planning H 34 10.235 5.129 3.629 0.001*
L 31 6.161 3.882

Total Test H 34 142.529 22.267 2.755 0.008*
L 31 127.097 22.823

* significant at p = .05
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In light of the inability of those contrasted grocpmparisons to detect differences on the non-
cognitive scales, in part due to difficulties presel by self-reported data, a second method of
analysis of those scales was undertaken usingtae® &' grade data from this national
baseline study. This method was factor analydmsclwvis commonly used to explore construct
validity of non-cognitive measures. Two forms attior analysis were undertaken: (a)
exploratory factor analyses were conducted fbgde data using SPSS’ Principal Component
and Varimax Rotation analyses; and (b) confirmafacyor analyses were conducted f8r 8

grade data using SPSS’ Maximum Likelihood and Gesdrof-Fit analyses.

For Part Ill. How You Feel About the Environmeatl2-item verbal commitment scale), these
factor analyses revealed that two eigenvalueshio6t grade data set were greater than 1, while
three values for the"8grade data set were greater than 1.0. In eaeh treseignenvalue for and
variance explained by Factor 1 was substantiattyelathan for the other factors (Grade 6:
Factor 1 eigenvalue = 4.519, and variance = 37.6%5%de 8: Factor 1 eigenvalue = 4.481, and
variance = 31.831%). In the confirmatamwalysis using8grade data, the results of the
Goodness-of-fit Test found that the one-factor nhedes clearly the best fit (Chi-square =
460.134, df = 54, p < .000), indicating that thiale was unidimensional. However, due to the
presence of several factors with eigenvalues gréade 1, exploratorgnalyses were

undertaken using'®grade data. The results of a two-factor VarimataRon indicated that five
items loaded on Factor 1, with r values rangingnft668 to .794 (Items 22, 28, 31, 32, and 33),
five items loaded on Factor 2, with r values ragdgnom .475 to .700 (Items 23, 24, 27, 29, and
30), and two items loaded nearly equally on bothois, with r values ranging from .384 to .451
(Items 25 and 26). All five items in Factor 1 e=fl a willingness to engage in persuasive and
consumer/economic actions in public settings, wdliléve items in Factor 2 reflect a
willingness to engage in ecomanagement actionsnmetor personal contexts (Peyton &
Hungerford, 1980).

For Part IV. What You Do About the Environment (i@ 12-item actual commitment scale),
these factors analyses revealed that three eigezs/ér the 8 grade data set were greater than
1.0, and three values for th8 §rade data set were greater than 1.0. The eighenfor and
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variance explained by Factor 1 was substantiattyelathan for the other factors (Grade 6:
Factor 1 eigenvalue = 3.466, and variance = 28.8&3%de 8: Factor 1 eigenvalue = 3.692, and
variance = 19.53%). In the confirmatayalysis using8grade data, the results of the
Goodness-of-fit Test usind'&jrade data found that the one-factor model walgi¢he best fit
(Chi-square = 480.567, df = 54, p < .000), indiogtihat this scale was also unidimensional.
Again, due to the presence of multiple factors witienvalues greater than_1, exploratory
analyses were undertaken usifiigBade data. The results of a two-factor Varimaxaion
indicated that six items loaded on Factor 1, wilues ranging from .369 to .745 (Items 34, 35,
38, 40, 41, and 43), four items loaded on Factevitd r values ranging from .405 to .716 (Items
36, 37, 42, and 45), and one item loaded nearlglggon both factors (Item 39). Of the six
items that loaded on Factor 1, four reflect pgsation in persuasive actions (i.e., only ltems 41
and 43 did not), while all four items in Factor@aar to reflect participation in ecomanagement
actions in home or personal contexts. These meatdt highly consistent with those presented
above for Part lll. However, it should be notedttim the exploratory analysis, one item did not
load on either factor (Item 44), and in the conéitory analysis, while Item 44 did load on

Factor 1, this r value was low (.326). Furtherthie confirmatory analysis, Item 34 did not load

on Factor 1. The results for these two items poirst need for further analysis and investigation.

Two different sets of factor analyses were undertdkr Environmental Sensitivity (i.e., for Part
V. Environmental Sensitivity alone, and for Partavid Part VI. Environmental Feeling on a
combined basis). For Part V. Environmental Sersit(11 items), factors analyses using the
6™ grade data revealed that three eigenvalues wesgegrthan 1.0, and three values for the 8
grade data set were greater than 1.0. The eigheni@ and variance explained by Factor 1
was substantially larger than for the other fac{@msade 6: Factor 1 eigenvalue = 3.322, and
variance = 30.202%; Grade 8: Factor 1 eigenval8et31, and variance = 25.169%). In the
confirmatoryanalysis using'8grade data, the results of the Goodness-of-fit foemd that the
one-factor model was clearly the best fit (Chi-sgua472.522, df = 44, p <.000). Again, due
to the presence of multiple factors with eigenvalgeeater than 1, exploratoapalyses were
undertaken using'Bgrade data. The results of a two-factor VarimataRon using 6 grade

data indicated that seven items loaded on Facteith r values ranging from .379 to .718 (Items
46, 47, 51, 52, 51, 54, and 56), three items loadeBactor 2, with r values ranging from .602 to
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.711 (Items 48, 49, and 53), and one item loadeldodim factors (Item 50). All four of the items
that loaded on Factor 2 reflected time spent tieeeeating in the outdoors alone or with family,
while all but one of the items (Item 51) that lodam Factor 1 reflected self-estimates of
personal/familial sensitivity or factors other thitame in the outdoors that appear to influence
sensitivity (Tanner, 1980; Peterson, 1981; Chat9&8).

When factor analyses were conducted for Parts & Mdncombined (13 items) using th& 6
grade data and thd'§rade data, the result for each analysis revehtee eigenvalues greater
than 1. Further, in each analysis, the variangieéed by Factor 1 was again largest' (6
Grade, Factor 1 = 28.677%, arfi®rade, Factor 1 = 22.581%). When a confirmatorglysis
was run using items from Parts V. and V1., the itssaf the Goodness-of-fit Test usin{ rade
data found that the one-factor model remained &s¢ fit (Chi-square = 804.03, df =54, p <
.000). These results indicate that the Environale®nsitivity scale was unidimensional even
when items from Part VI. were added to the itemBart V. However, in both separate and
combined confirmatory analyses, Item 49 did notlloa this single factor. Again, exploratory
analyses were undertaken usiffigBade data. The results of the Varimax Rotatitadysis
indicted that the three-factor model was the hesb these data, and that the two items from
Part VI. Environmental Feeling were the only itetimat loaded on Factor 3 (Item 57: .521; and
Item 58: .347).

In summary, the results of the factor analysestfese parts of theISLES(or scales) revealed
that the one-factor model for each scale was tkeftieconfirming that each scale was
unidimensional. This means that each scale didaddneasure the one conceptual variable it
was designed to measure, and that each scale erx@jdfre be deemed a valid measure of that
variable (or psychological construct) for this m&ldrades population. These results also
indicated that very few items did not fit these -daetor models. As suggested above, these

items require further analysis and investigation.

Finally, analyses of the reliability MSELSscales were undertaken using thead &' grade

data from this national baseline study. As wasedeith theMSELKv 9), Cronbach’s Alpha
Coefficient was used for this purpose. The resglAlpha coefficients ranged between .717 and
.847. These reliability estimates approximate ¢haistained in the field test fMSELI (v9)

23



reported above, and were deemed to be acceptdi#gee Tesults are presented on the next page.

Part I. Ecological Knowledge: Y60 =717 8 0=.737
Part Ill. Verbal Commitment: 0= .847 8 0=.843
Part IV. Actual Commitment: 5o=.781 8 0=.758
Part V. Environmental Sensitivity: 66 = .749 8 0=.764
Parts V. and VI. (combined) 6o = .778 8 0=.783

Sampling Strategy

Two populations were involved in this national @&sseent: sixth grade and eighth grade
students. These target populations consisted sixéh graders and all eighth graders in the
United States over the 2006-07 school year. Becrauwgas not feasible to survey all students in
either population, sampling methods were used heigde a sample that was representative of
each target population. Intact classes of studsariged as the sampling unit. In research terms,
these intact classes are referred to as clustersn@is, stratified random sampling methods
were used to identify clusters. This method inseelthe probability that each grade-level
sample was representative of the population fronchvit was drawn (Frankel & Wallen, 2000,
pp. 108-109). Each sample included about 1,20fesiis, or approximately 50 intact classes.
One of the major barriers to stratified random damgps access to and appropriate use of
national statistics on students, schools, and camtres. To overcome this barrier, the Steering
Committee subcontracted with a nationally recoghigrvey research firm to generate, contact,
and confirm stratified random samples of sixth aighth grade classes. Discussions pursuant to
this were initiated with Mr. David Lintern at GfKdper in April 2005.

Recruitment of Participating Schools

GfK Roper was contracted to develop a samplindesisato identify the number and location of
schools, staff and students for the surveys. Tmgetve developed a stratified random sampling
strategy that included identifying 51 counties dgnaphically representative of the U.S. and

selecting a school in each county. Each schosltevhave two to four classes, balanced
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between 8 and &' graders, for a total of approximately 5000 stusleBfK Roper identified the
appropriate counties, then recruited schools, sdbddhe test administration date, and informed
the Assessment Coordinator when each school waseskecTo provide incentives for each
school's participation, $500 was promised (andraated) to each for their successful
participation (e.g., completing and returning eatthe four surveys). During the highly
iterative process of identifying schools, GfK Rope&rs not able to identify a willing school in

14 of the original counties. Thus, this agencea®ld new counties that fit the demographic
profile and recruited schools in those countigstwlo cases, this process was elongated to a
point in the school year where data collection widudve compromised the reliability of the
results, so data were not collected. In a thiskcéhe data collected was completed but the data
set was lost. Data were collected and analyzed8@chools. For a full account of the
sampling process see the GfK Roper Repoftgpendix 6.

Data Collectors

An Assessment Coordinator (Dr. Ron Meyers), overathaspects of data collection, with the
support a team of On-Site Data Collectors. Thpassibilities of this team included distribution
and collection of: (a) Parental Consent FormsSdhool, Program, and Teacher Information
Form and Student Demographic Form; and (c) codiésedMSELSand Scantron forms on

which students’ responses were recorded. All cotegléorms were shipped to Dr.

Marcinkowski at Florida Institute of Technology fdata entry and analysis purposes. Details on

data collection and related matters can be fourkpjrendix 7.

Data Collector Recruitment, Selection and Training

This study utilized a strategy of recruiting, séleg and training environmental educators to
administer the survey. Each Data Collector was idex/$400 stipend for each school surveyed
to cover any expenses related to the project. URemnt was conducted in several ways. On
behalf of the research team, the NAAEE includedcuest for applicants to be data collectors in
their monthly e-newsletter and on the homepaggerElwere handed out to NAAEE members at
the 2006 annual conference in several venues. |Emare sent to the membership lists of the
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NAAEE Research Commission. These requests waneafded to a number of NAAEE state
affiliates and other science and education mallstg, generating over 100 potential data
collectors. All potential data collectors indic&t®ome experience in environmental education
and interest in supporting this study. Data @ttes were selected based upon that experience
and interest, their proximity to the selected c@smand/or schools, and finally, order of
application. Of the 51 counties that were ideatifby GfK Roper, 35 were matched with a data
collector from this original pool of applicants.dditional recruitment efforts identified data
collectors for the unmatched counties and replacéo@unties that were identified by GfK

Roper. Forty-five Data Collectors were eventualijized.

Data collectors were prepared using several methAdsriety of materials was prepared to
explain the data collection procedures, includifeA®) sheet, guidelines and procedures (see
Appendix 8). These were made available to datedoks in the "Initial Contact Packet for

Data Collectors” and the "Data Collector’s Kit." password-secured website was constructed
on the NAAEE website, with all materials, includitigpse given to the schools and teachers; and
data collectors were asked to review those maserihe website was quite useful, as it enabled
access by data collectors and principals to anjegronaterials through the internet. This
proved very useful in the few instances where nmaltewere misplaced. The website included
two discussion boards, one for data collectorsarafor school administrators to post questions
and comments. The boards were functional until ragtirough the data collection period

(April to June 2007) but were little utilized. FHrxack from the data collectors indicated that
their training and preparation could be accomptisiéhin a few hours. The majority of the
feedback received from data collectors through kamal telephone conversations indicated that

the procedures were rather lengthy but very cledrrelpful.

Data Collection Methods
Teacher Consent Form

Teachers were provided a letter explaining thegataand a consent form. If teachers had issues
with completing the Teacher Information Form, tlegre asked to discuss it with their

administrator (see Appendix 2).
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Parental Consent Forms

Two types of Parental Consent Forms were develapddised to ensure that the research
conformed to ethical guidelines and to Departméitealth and Human Subjects Revised
Regulations that pertain to all forms of human satyg research involving minors (see Appendix
3). Each student in each class within the studypdas was required to take this Parental
Consent Form home to a parent or guardian. Stuganti€ipated in the survey if and when a
parent or guardian completed, signed, and retuitmedorm. This is commonly referred to as
“active consent” (Fraenkel & Wallen, 2000, pp. 48-Ary, Jacobs, & Razavieh, 2002, pp. 438,
510). However, some states, school districts,sahdols regularly make use of “passive
consent” forms and/or procedures. In these caseents or guardians are asked to complete,
sign, and return the form only if they do not wrgir children to participate. All non-responses
by parents are viewed as offers of their consBuatssive consent procedures were followed when

a school’s principal recommended their use.

Administration of Surveys

The surveys were administered between April 18Jama: 5, 2007. Five were administered in
later part of April, 16 in the first two weeks ofay,, 22 in the latter part of May, afighr in the
first week of June. The administration of M8ELSthis late in the school year allowed the
research team to capitalize on optimum student mityand curricular impact in participating
schools.

The School Information Forms were completed by stadministrators or their designees;
Program Information Forms were completed by theltegs) most familiar with the program;
and Teacher Information forms were completed bycthgsroom teacher(s) of the classes being
surveyed. Most of the forms were completed paoorton the day of data collection. Two
schools did not return completed School Informatrmgram Information, and Teacher
Information Forms.

All student surveys were administered during redykscheduled classes, most with multiple

classes in a school cafeteria or library. As ungtd in the Data Collector Guidelines and
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Procedures, each Data Collector traveled to thedctried to meet with the principal prior to
the survey to review procedures, and checked theg@administration site to ensure suitability

(e.g., that it is quiet, with a comfortable tempera, and so on).

The teachers introduced the data collector totingests using the script provided to them, and
the data collectors introduced themselves anduhgoge of the survey using a script provided to
them (see Appendices 2 and 8). The Data Collebrasght the surveys along with pencils and
Scantron response sheets to the school sites. disteyputed these materials to the students, and
remained in the classroom to answer questions allettthe materials when surveys were
completed. The teachers also remained in therolassto help maintain classroom order.
Students, whose parents declined permission, weea gn alternate activity in another
classroom.In general, the standard 45 - 50 minute classroemog was sufficient to administer
and complete the survey and Data Collectors regdiniat the administration of the surveys went

smoothly.

It should to be noted that the timetable, as caeceby the Research Team, provided the
Assessment Coordinator with 8-12 weeks betweetirtteeof his being informed of the school
selection and the administration of the surveysrehlity, a period of about three weeks or less
was provided. Because of the power of the NAAEEwork, and the set of materials developed
by the Research team, we were able to meet ameadiyeaccelerated timetable in all but a few

cases.

Data Entry, Formatting, Editing, and Analysis Methods

This description of methods was adapted from thentesubmitted by Dr. Tom Marcinkowski in
October 2007 (see Appendix 9).

Organization and Provision of Data Files

The Data Collectors were asked to collect and medillrdocuments to the Assessment
Coordinator. Each set of materials was then cleeivecompleteness. If documents were

missing, the Assessment Coordinator or his assjdtaica Fitzhugh, contacted the Data
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Collector to develop a plan for obtaining the imh@tion. The 49 schools where the surveys were
administered yielded 48 complete sets of studaweys (i.e., one set of data was lost in transit)
and 47 complete sets of School, Program, and Teadoemation Forms (i.e., one set of data
was lost in transit and two schools failed to retilmese forms). The schools with missing
documentation were contacted repeatedly; howelerdocumentation was not forthcoming.

All materials were sent to Dr. Tom MarcinkowskiFrida Tech.

Reading Scantron Responses Into Text Files

Dr. Marcinkowski provided Mr. Britt Martin, the Learechnician with the Technology Support
Center at Florida Tech, with a file folder for eahool, which included information about the
nature and number of responses contained on thdr8edorms. Using the scoring protocol for
theMSELS Mr. Martin prepared a script to read responses filegrScantron forms into a text
file. The Scantron forms were prepared for machéaeling (e.g., erasing incompletely erased
responses and stray pencil marks) and the texfofileach set of Scantron forms was labeled by
school and by grade level (e.g., School 1 — 6 abd 1 -8).

Mr. Martin read each'&and &' grade data set into the Scantron reader. Fougrsschools

were large enough to warrant separate files fon ea¢h and eighth grade sample. For one
small school, both sixth and eighth grade respowses reported within a single text file. This
resulted in 95 text files, which were then impornetd MS Excel spreadsheets creating a second

set of 95 data files. The MS Excel files were degicagainst matching text files for accuracy.

Identification and Designation of Unusable Respeanse

During the process of matching data records (ia @ikgs) to Scantron forms (in file folders), it
became apparent that there were several problethslatia records. First, in some instances,
students left blank all items within one or moretgms of theMSELS These were deemed
missing responses. Second, in other instanaedersis responded to some items and left other
items blank within a given section. When the nundfélanks in a given data record is
relatively large, this would adversely affect ttadctilation of scores and analysis of data. As a
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result, members of the research team determinédf 2626 or more of the possible responses in
any section were not completed, the section woalddemed unusable and all responses within

that section were treated as missing responsesspduific criteria used were as follows:

* |l. Ecological Foundations (Iltems 5-21, or 17 it¢nfisur or more blanks;

* |ll. How You Think About the Environment, a measwoffevillingness or intention (Iltems
22-33, or 12 items): three or more blanks;

* |V. What You Do About the Environment, a measursefvice and action (Items 34-45,
or 12 items): three of more blanks;

* V. You and Environmental Sensitivity, a measur@®fchological and experiential
dimensions of sensitivity (Items 46-56, or 11 it¢ntilsree or more blanks;

* VI. How You Feel About the Environment, a measuratbotudes toward or emotional
connection to the environment (Items 57-58, oeghi): one or both blank;

* VIILA. Issue Identification (Items 59, 60, 67, oitBms): one or more blank; and

* VILB. Issue Analysis, a measure of one’s abilaydentify values associated with
stances on issues (Items 61-66, or six items):ammore blank.

The only exception to this rule was for the lagtie® in theMSELS VII.C. Action Planning, a
measure of student ability to select action stiatefjtems 68-75). Students were asked to select
the two best action strategies on the Scantrort.sieelong as students selected at least one

action strategy, their response was deemed acdeptab

Third, in some instances, student response setspveblematic. Two common problems with
response sets were: (1) sequencing responses dlpgoam the Scantron sheet to look like a
Christmas tree (e.g.8'item = A, 29 Item = B, & Item = C, &' Item = D, and so on) and (2)
selecting the same lettered response producimgiglst line on the Scantron sheet for all items
in a given section (e.g., all “a” or all “e”). hll cases, response patterns that resembled the
Christmas tree response sets on one or more secdidheMSELSwere deemed invalid and
therefore unusable. Similarly, response setspifesented a straight-line pattern were
determined invalid and unusable except for Sedtionin this section, You and Environmental

Sensitivity, this pattern of response was acceptabl

All missing responses and responses deemed unuwseatgehighlighted in the MS Excel data
files using yellow fill. This was done to makes#sy to find and delete unusable responses

during later phases of data preparation.
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Conversion of Alpha Responses to Numeric Data

Previous steps taken to organize the data invdlvedise of alphabetic (alpha) data read into
data files from completed Scantron forms. Howgakrtha data are not usable in quantitative
analyses so they were converted from an alphatoreeric form. Negatively worded items had
to be coded for reverse scoring (i.e., A=5, B=43(13=2, E=1). Selected responses for Iltems

68-75, were coded with a “1” to avoid inflating dé&mt scores.

Treatment of Missing Responses

While the data records with 25% or more missingoeses were identified and deemed
unusable, there were still a rather large numbelatd records in which there was a smaller
number of missing responses (blanks). Missingaesg, or blanks, in the data record for a
given scale can reduce student scores for that acal, in doing so, affect summary statistics
(i.e., reduce scores in proportion to the numbéndahks). To reduce, but not eliminate, the
effects of this smaller number of missing respomsestudent scores and results, a form of
multiple imputation commonly referred to as “hotkémputation” (HDI) was used. The final
6" and &' grade MS Excel master data files were distribtitetthe University of Connecticut’s

Center for Survey Research and Analysis (CSRAMEIghting and data analysis.

Data Analysis Methods

In order to accomplish the weighting of data analysis of weighted data, we enlisted the
assistance of personnel at the Center for Survegdeh and Analysis (CSRA) at the University
of Connecticut. A statistical software package selected by CSRA to calculate individual
student scores for each section of M@ELSand personnel at CSRA completed the first and
second of the planned analyses of weighted scergs the range, median, mean, standard
deviation for each section of tMSELS. For the third planned analysis, Dr. Meyersaan
comparison of 8 vs. 8" grade data using SPSS. For the fourth planndgsis;aDr.
Marcinkowski, Mr. Richard Santangelo, and Ms. K&iezmon entered responses on School,

Program, and Teacher Information Forms into MS Egpeeadsheets, and then used content
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analysis methods to generate frequency countser8eadditional analyses were conducted. Dr.
Meyers and Dr. McBeth generated the composite sdoreResearch Questions #2. Dr.
Marcinkowski and Dr. Meyers carried out the chaytof scores for those schools that had some
type of environmental program. Personnel from C3&gorted the frequency distribution of
responses that appear in, and that were used byldcinkowski to prepare item difficulty

charts for the Results section of this report.affyn Mr. Matthew Merbedone and Dr.

Marcinkowski conducted the factor analyse8MSELSscales reported earlier in this section.

Preparation of Composite Environmental Literacy Scoes

Members of the research team spent considerabdeaver the course of this project discussing
the pros and cons of calculating and reportinghglsicomposite “environmental literacy score”
for the 6th and 8th grade sample from each paatirig school. The cons included the fact that
the components of environmental literacy measuyeithdMSELSreflected different Conceptual
Variables (i.e., cognitive knowledge and cognitkéls, affect, and behavior), and that each
measure included a different number of items arwth easulted in a different range of possible
raw scores. From this perspective, the calcutaticcomposite scores would combine different
kinds of learning and growth, and had the potemtiahask smaller but noteworthy differences
in measures with smaller raw scores. On the dtherd, the pros included past and ongoing
requests from educational policy makers, admirtstsaand practitioners for a single score.
The team decided to calculate and include a cortgpesvironmental literacy score, as seen in
Table 2 (p.xiii), Table 26 (p. 70), and Table 32 40).

While this procedure might satisfy the concern esged with unequal points and permit the
researchers to provide a composite score, it doeaddress all concerns. Thus, the members of
the research team also agreed to report (Table33)ghe range of possible scores, the
multipliers, and the adjusted scores in order toalestrate how the adjusted scores were
derived. In summary,"6and &' grade mean scores were used to prepare grand fioe@ash
scale. The grand means for the scale or scdbdeddo each of the four Conceptual Variables
(noted above) were combined and multiplied by atipliér (a weighting factor) to yield a
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maximum possible adjusted score of 60 for eachefaur Conceptual Variables. In turn, these

four weighted scores were summed to yield a maxirpassible total or composite score of 240.

Table 6.

Methods Used to Transform Raw Scores on MSELS Mesianto Adjusted Scores

Components of

Environmental Specific Range of Adjusted
Literacy Conceptual Parts of the Item N Possible | Multiplier Score
(General Variables MSELS Number | items | Scores

Conceptual
Variables)
A. Ecological Ecological Part Il: Ecological 5-21 17 0-17 3.529 60
Knowledge Knowledge Foundations
Verbal Commitment| Part Ill: How You 22-33 12 12-60 0.5 30
(Intention) Think About the
Environment
B. Environmental
Affect Environmental Part V: You and 46-56 11 11-55 0.4615 25
Sensitivity Environmental
Sensitivity
Environmental Part VI: How You 57,58 2 2-10 0.4615 5
Feeling Feel About the 60
Environment
Issue Identification | Part VII A : Issue 59, 60, 3 0-3 6.67 20
C. Cognitive Identification 67
Skills
Issue Analysis Part VII B: Issue 6 0-6 3.33 20
Analysis 61— 66
Action Planning Part VII C: Action 1 0-20 1.00 20
Planning 68 - 75 60
Actual Commitment| Part IV: What You | 34 -45 12 12 -60 1.00 60
D. Behavior (Pro-environmental | do About the
Behavior) Environment
Total 68 37- 231 240
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Overview of Study Limitations

The major limitations of this study are describetbl.

Of the original 51 counties, usable data were ctiéig from schools in 34 of these
counties, and from schools in 14 replacement ceanbata were not available for

analysis from schools in three of the original does

There is evidence that surveys administered todattoldren late in the academic year
can impact the validity and reliability of the réésu On the one hand, the research team
made a conscious decision to conduct the surviheiispring semester to ensure the
maximizing of educational and developmental impactshe subjects. On the other
hand, this decision ran the risk of compromisirg\hlidity and reliability of collected

data because of this late year scheduling of datection.

Two errors in the instrument were found duringehdy administrations of tldSELS

to students. Item 9, a multiple-choice item, iled only three lettered response options,
leaving off the fourth (“b”), but did include th@ect response. Items 57 and 58,
Likert-type items, included “Strongly Agree” at ba¢nds of the response continuum
when one end of the continuum for each item shbaice read “Strongly Disagree.”

After consideration of how to correct the itemsyés determined by the team that
correcting the error on 5000 surveys, many of wihiatl already been sent, would be too
difficult to attempt. Instead, data collectors eadvised of the errors and were sent a
revised script to read to students to correct ther®on their survey. The errors were
noted for follow-up during data analysis, when waud examine the responses to assess
if the item reliabilities had been compromised. iDgrthe preparation of the data sets for
analysis, there appeared to be instances in whekrtror on Items 57 and 58 could have

impacted the data

A sizable number of the responses on the lastaeofithe surveyAction Planning
were either completed inappropriately or missinthis could have been due to test
fatigue, to the inability of students to follow éations, or to time constraints caused by

improper survey administration. The incomplete deal to this section of the survey
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being useful only for the aggregate Grade 6 andi&&results and the Environmental

Literacy Composite score. These data were unusabléother calculations.

The random nature of the sample required extermsigedination between GfK Roper,
the Data Coordinator, Data Collectors, and schdfict personnel. In some instances,
the Data Coordinator had only days to identify @aaD@ollector and connect her with the
school district being surveyed. In these cas@sneunication became challenging

causing a lack of readiness for survey administrati

In some cases school districts either did not subndid not complete School, Program,
and/or Teacher forms, reducing the data availabtescribe the sample and to conduct

exploratory, multivariate analyses.
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Ill. RESULTS

Description of the Sample

As described in 1l. Methodology, GfK Roper was canted to generate a random sample of
counties, schools, and classes for this study wsimglti-stage sampling design. However, the
sampling information available to and used by GfépBr was proprietary and therefore
unavailable to the research team. To permit teeareh team to describe these schools and
classes, surveys were developed and used to gatbenation about the schools in the sample,
programs in which students in the sample partieghaand selected teachers with whom they
worked (see Appendix 4). In addition, several dgraphic items were included in Part | of the
MSELS Thus, the research team accumulated and wilkté@mormation on the counties,

schools, teachers, and students included in tla¢ $indy sample.

Counties

In the first stage of GfK Roper’s multi-stage samgldesign, GfK Roper generated a
probability-proportional sample of 50 counties, dateér added a Sicounty. These 51 counties
were located in 30 states. In 34 of these 51 tesinGfK Roper personnel were able to obtain a
commitment to participate from the administratoaireast one school that appeared on their list
of candidate schools for that county (Table 7,3338).

In 14 of the 51 counties, GfK Roper personnel idiext a replacement county with comparable
demographics. In all but two cases, the replacécmmty was from the same state as the
original county. These exceptions were the replace of Montague County, TX with Saline
County, AR, and Maricopa County, AZ with Bernaliltmunty, NM. In each of these 14
replacement counties, GfK Roper personnel weretaldecure a commitment to participate
from the administrator of one school in the coufigble 7, pp. 37-38).

Data collection in three of the original 51 coustmoved problematic. First, one of the original
counties was identified for participation in lafgiag (Otero County, NM). However, none of

the schools on GfK Roper’s list of candidate schdof this county indicated a willingness to
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Table 7.

The GfK Roper Sample of Original and Replacemenin@es, by State

Counties From Which
Data Were Collected

States Original Counties Replacement Counties And Analyzed
AL Jefferson Madison Madison, AL
AZ Maricopa Bernalillo, NM Bernalillo, NM
CA Contra Costa Contra Costa, CA
CA Los Angeles Los Angeles,CA
CA Los Angeles
CA Riverside Riverside, CA
CA San Diego San Diego,CA
CA Solano Solano, CA
CoO Lake Weld Weld, CO
FL Baker Flagler Flagler, FL
FL Broward Broward, FL
FL Hillsborough Hillsborough, FL
FL Miami-Dade Miami-Dade, FL
FL Polk Polk, FL
GA Coweta Coweta, GA
GA Lee Lee, GA
ID Ada Ada, ID
IL Cook Cook, IL
IL Madison Madison, IL
IN Jefferson Jefferson, IN
KY Boyd Boyd. KY
LA Evangeline Evangeline, LA
MA Middlesex Middlesex, MA
MD Carroll Frederick Frederick, MD
MI Berrien Calhoun Calhoun, Ml
Ml Oakland Oakland, Ml
MN Hennepin Hennepin, MN
MO St Louis
NC Cabarrus Columbus Columbus, NC
NC New Hanover New Hanover, NC
NH Belknap Grafton Grafton, NH
NJ Mercer Middlesex Middlesex, NJ
NM Otero
NY Chemung Chemung, NY
NY Monroe Niagara Niagara, NY
NY Queens Queens, NY
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Table 7. (continued)

OH Allen Clark Clark, OH

OH Licking Licking, OH

OK Oklahoma Oklahoma, OK
PA Allegheny Allegheny, PA
PA McKean Schuykill Schuykill, NY
SC Beaufort Beaufort, SC
TN Cumberland Cumberland, TN
TX Angelina Angelina, TX
TX Dallas Dallas, TX

TX Harris Harris, TX

TX Montague Saline, AR Saline, AR

VA Alexandria Arlington Arlington, VA
VA Roanoke City Roanoke City, VA
WA Pierce Pierce, WA

WI Racine Racine, WI

* Note: Italicized states and counties indicateostt that were selected as part of the
sample, but that did not participate in the gtud

participate in response to phone calls from GfK &quersonnel, and it became too late in the
school year to identify and recruit a replacemeninty. Second, a school in another of the
original counties did respond and did agree tagpéte in the study (Los Angeles County, CA).
However, this willingness to participate was commated very late in the school year. The
research team decided not to include this coungytdyossible threats to validity and reliability
that might arise when surveying students at thg gad of the school year. Third, a school in
another of the original counties did respond awdagjree to participate (St. Louis County, MO).
The data were collected from this school, but weigplaced in transit from the Data Collector
to the Assessment Coordinator.

In summary, the administration of tMSELSto sixth and eighth grade students yielded usable

sets of data from 48 counties representing 48 sahisivicts (Table 7, above). The three

problematic counties mentioned above are includedis table.
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Schools

Sixth and eighth grade classes in 48 schools gaated in this study. Of these, 46 schools
reflected all intended study parameters, althoughdontained ungraded classes. Information
about these 48 schools was obtained from the Séhfmsmation Forms submitted by each
school, as well as from the U.S. Department of Btlan’s NCES database

<http://nces.ed.qgov/globallocatar

As indicated in Table 8 (p. 4Qhis sample of 48 schools included 32 public sch@dr%), 2
private independent schools (4%), and 14 privdigioeis schools (29%). Of these 32 public
schools, nearly all were regular public schoolseréhwas only one magnet school, one charter
school, and one school of choice.

As of 2007, the U.S. Department of Education’s N@&&base included both the older system
for categorizing schools on the basis of their fimtaand community size, as well as the newer
system. The distribution of schools using the otdgegorization system, as verified against the
NCES database, is reported in Table 8. The largesber was located in the fringes of large
cities (n=16; 33%), and then in mid-sized citiesqn19%), as is apparent in the sample of

counties reported above.

These 48 schools reflected different grade levefigarations. The greatest number of
participating schools was for “true” middle schottiat included grades 6-8 (n=22; 46%). There
were also several schools that included gradea®d®-9 (n=3; 6%). Nearly all of these were
public schools. The next greatest number of schimoluded more traditional, K-8 or 1-8
elementary schools (n=15; 31%). The sample aldaded several combinations of elementary,
middle, and/or secondary schools; i.e., K-9, 5et&-12 (n=3; 6%), and several comprehensive
K-12 schools (10%).

A school’s total enrollment can be influenced bytblocation (NCES Category) and the range
of grade levels it serves (Grades). The totallenemt of schools is one indication of the
relative number of Band & grade classes and students from which a sample bewdrawn
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Table 8.
Selected Educational Characteristics of Schooltutted in the Study Sample (n=48)

Type of School n NCES Category n
Public Large City 5
Regular 29 Mid-Sized City 9
Magnet 1 Fringe, Large City 16
Charter 1 Fringe, Mid City 4
School of Choice 1 Large Town 2
Small Town 4
Private, Independent 2 Rural, Outside MSA/CBSA* 3

Rural, Inside MSA/CBSA* 5
Private, Religious

Baptist 1
Catholic 8
Lutheran 3
Other Christian 2
Student:Teacher Ratio n
Grade Level
Configuration n Enrolilment n 10:1 2
12:1 2
K-8 14 Under 100 2 13:1 4
K-9 1 100-199 6 14:1 3
K-12 5 200-299 5 15:1 5
300-399 4 16:1 6
1-8 1 400-499 4 17:1 3
500-599 3 18:1 4
5-8 2 600-699 5 19:1 1
5-12 1 700-799 5 20:1 3
800-899 3 21:1 1
6-8 22 900-999 3 22:1 3
6-9 1 1000-1099 2 24:1 2
6-12 1 1100-1199 1 26:1 2
1300-1399 1 27:1 2
1400-1499 1 28:1 2
1700-1799 1 29:1 1
1800-1899 1 30:1 1
1900-1999 1 311 1

* Note: MSA/CSBA stands for Metropolitan Statistigaea/Core Based Statistical Area, and
refers to large or mid-sized cities.
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(e.g., virtually all 8 and &' graders in very small schools vs. 11 6" and & graders in very
large schools). Schools in the sample varied anlistly on total enrollment; the smallest total
enroliment figure was 60 and the largest was 19@6re specifically, the smallest'@rade
enrollment was 7, andh8grade enrollment was 6, while the Iargéggﬁade enrollment was 493

and & grade enroliment was 664.

One of the general indicators used commonly tordesschools and the nature of instruction in
a school is the student: teacher ratio (i.e., &tie of all students to all teaching personnel in a
school). In theory, lower ratios indicate thatrthis greater potential for increased contact
between teachers and students, and for more pdéimshenstruction. Very large ratios indicate
that the potential for this kind of contact andtnstion is decreased. The student: teacher ratios
for schools in this sample ranged from a low ofl1i@: a high of 31:1. As a whole, 30 schools

reported ratios smaller than 20:1 (63%).

Another way of characterizing the schools that tarted the study sample is by describing the
student population attending each school. As atditin Table 9 (p. 42), in 29 of these 48
schools (62%), 70% or more of the student populatamnsisted of White, Non-Hispanic
students. This stands in contrast to the factahBt one school had a student population that
consisted of 70% or more Hispanic students, andotimer school contained a student population
with this same percentage of Black, Non-Hispanicsents. This table also clearly indicates that
the two ethnic groups that were least represemtéukel 48 schools in the study sample were
students of Asian/Pacific Islander descent and Acarrindian/Alaskan Native descent. In only
seven schools was 5% or more of the student populat Asian/Pacific Islander descent, and in

only one school was 5% or more of American Indidagkan Native descent.

Data were also collected on the Social Composiiahe schools in this study. Seventy-five
percent of the schools had students involved ifrdelunch program and sixty-four percent had
students involved in the reduced lunch programly @mo schools (4%) reported a migrant
population and 17 schools (35%) reported studehtsqualified for limited English Proficiency
(LEP) or English as a Second Language (ESOL) progniag. Eighteen schools (38%) reported
having students eligible for support under the fedimdividuals with Disabilities Education Act
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Table 9.
Selected Ethnic and Social Characteristics of Stshwluded in the Study Sample (n=48)

Ethnic Composition of Schools
Black White
Am. Indian/ Asian/ Non- Non-
Percent AK Native Pacificlsl. Hispanic Hispanic Hispanic

0 or NR 20 8 5 0
<1% 20 14 11
1-5% 19 11
6-10%
11-20%
21-30%
31-40%
41-50%
51-60%
61-70%
71-80%
81-90%
>90%

=
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o

Social Composition of School%
Free Reduced LEP/ Fed. Spec.
Percent Lunch Lunch Migrant ESOL IDEA Needs

0 or NR 12 17 30 30
<1%
1-5%
6-10%
11-20%
21-30%
31-40%
41-50%
51-60%
61-70%
71-80%
81-90%
>90%
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* Note: One school combined its reported percesgayf free lunch- and reduced lunch-
eligible students, so the “n” for these column4is
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(IDEA) and the same number of schools (18 or 38pdrted having students with special
needs.

Teachers

Teachers who taught in th& &nd &' grade classes selected to participate in thissyumere
asked to fill out and return a Teacher Informaft@mm. A total of 93 teachers from 47 of the 48
schools in the sample returned completed or nearlypleted Teacher Information Forms. Data
from those forms are reported in Table 10 (p. 44) Bable 11 (p. 45).

Teachers were asked to respond to three demogrigginis; gender, age, and ethnic background.
The number of females in both th8 grade teacher sample (n=35; 75%) afidj@de teacher
sample (n=28; 61%) was substantially larger thas tha number of males. Teacher age in both
samples ranged from 21-60. Of the teachers wh@lsied the item on ethnic background, a
substantial majority in both thé'@rade sample (n=44; 94%) arlti @ade sample (n=40; 93%)

indicated that they were White, Non-Hispanic.

Teachers were also asked to respond to an iteripieqg to their educational background (i.e.,
degrees earned). In th® §rade sample, most teachers indicated that théehmed either a
Bachelors degree (n=26; 55%) or Masters degree7(r86%). In the 8 grade sample, most
teachers indicated that they had earned a Bachidggree (n=23; 50%) or a Masters degree
(n=14; 30%); five of these teachers (11%) indicaled they had earned a “Masters Plus 30”

degree.

Finally, teachers were posed several questionstdbew teaching credentials and teaching
experience. One item pertained to the teachingeottéals these teachers had earned. Eighty-
nine percent of B grade teachers and 87% &f@ade teachers in the sample indicated that they
were certified to teach. A more careful analysithese data revealed that none of the teachers
who were uncertified or working toward certificatiovere teaching in public schools in the

study sample
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Table 10.

Self-Reported Characteristics of Grade 6 Teachensd¥ Classes were Included in the Study

Sample (n=47)

Teacher Demographics Educational Background
Gender Ethnicity HighestDegree
N/A 0 N/A 0 N/A 1
Female 35 Native Am./AK Native 0 Bachelor 26
Male 12 Asian/Pacific Islander 1 Masters 17
Hispanic 0 Masters+30 2
Age Black, Non-Hispanic 2 Specialist 0
N/A 0 White, Non-Hispanic 44 Doctorate 0
<21 0 Biracial 0 Other 1
21-30 11 Multiracial 0
31-40 13
41-50 8
51-60 13
>60 2
Teaching Credentials and Experience
Total Years Years at
Years of Teaching Middle Level
Teacher N/A 0 1
Certification <1 1 1
N/A 0 1-5 17 17
Yes 42 6-10 15 14
Working Toward 3 11-15 5 5
No 2 16-20 5 5
>20 4 4
CurrentTeachingPosition
Grades Subject Areas*
N/A 0 N/A 0
6-8 39 Science 34
6-8 + Lower Grades 7 Social Studies/History 11
6-8 + Higher Grades 1 Language Arts/English 14
6-8 + Lower & Higher Grades 0 Mathematics 13
Health/PE 1
Computers 2
Agriculture 1
Leadership 1
N/A = No Answer

* Note: The frequencies in this column total to miian the n size of this sample because
numerous teacher-respondents indicated that tlhiegytéwo or more school subjects.
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Table 11.
Self-Reported Characteristics of Grade 8 Teachensd¥ Classes were Included in the Study
Sample (n=46)

Teacher Demographics Educational Background
Gender Ethnicity HighestDegree
N/A 3 N/A 3 N/A 4
Female 28 Native Am./AK Native 0 Bachelor 23
Male 15 Asian/Pacific Islander 0 Masters 14
Hispanic 1 Masters+30 5
Age Black, Non-Hispanic 1 Specialist 0
N/A 3 White, Non-Hispanic 40 Doctorate 0
<21 0 Biracial 1 Other 0
21-30 6 Multiracial 0
31-40 13
41-50 11
51-60 10
>60 3
Teaching Credentials and Experience
Total Years Years at
Years of Teaching Middle Level
Teacher N/A 0 0
Certification <1 0 0
N/A 2 1-5 8 11
Yes 40 6-10 10 10
Working Towards 2 11-15 9 11
No 2 16-20 5 7
>20 14 7
CurrentTeachingPosition
Grades Subject Areas*
N/A 2 N/A 0
6-8 32 Science 23
6-8 + Lower Grades 5 Social Studies/History 10
6-8 + Higher Grades 6 Language Arts/English 10
6-8 + Lower & Higher Grades 1 Mathematics 11
Health/PE 3
Computers 2
Agriculture 1
N/A = No Answer

* Note: The frequencies in this column total to miian the n size of this sample because
numerous teacher-respondents indicated that tlhiegytéwo or more school subjects.

45



Several items pertained to the number of yearsttezchers had been teaching. Among this
sample of & grade teachers, 33 (70%) had taught for 10 yedess, while 14 (30%) had taught
for more than 10 years. This sample BfgBade teachers had more teaching experience. rFewe
teachers had taught for 10 years or less (n=18) 3840 a greater percentage (n=28; 61%) had
taught for more than 10 years. Of the latter, fithe 8" grade teachers (30%) had taught for

more than 20 years, the longest of which was 4@syea

Lastly, teachers were asked several questionsipiegdo their current teaching positions. With
respect to the grade level(s) at which they wereeatly teaching, a substantial majority &F 6
grade teachers (n=39; 83%) arftiggade teachers (n=32; 70%) indicated that thegttau
exclusively in grades 6-8 (i.e., middle schooMJith respect to subject areas, a majority bf 6
grade teachers reported that they taught Sciem@4(1'Y2%). Among 8th grade teachers, one-
half indicated that they taught Science (n=23; 50@jher subjects represented were Social
Studies, Math, Language Arts/English, Health/PEn@aters, Agriculture, and Leadership.

Toward the end of the Teacher Information Form, imers of the research team included two
items pertaining to teacher perceptions of enviremta education and three items pertaining to
teacher perceptions of the environment. As indta Table 12 (p. 47), a sizable majority of
both 6" and &' grade teachers indicated that it was either “ctersibly” or “extremely”

important that K-12 students were exposed to EE{637, 79%; 8: n=37, or 80%) and that

EE was “considerably” or “extremely” important teem personally (& n=39, or 83%; &:

n=35, or 76%). On the item pertaining to teachkengl of environmental sensitivity, a greater
percent of & grade teachers rated themselves as “considerablgktremely” sensitive (n=39;
83%) than did 8 grade teachers (n=32; 70%). On the item pertgiturteachers’ level of
environmental concern, the response pattern fosiderable or extreme concern was similar
(6™ n=41, 87%; and'8 n=35,81%). However, on the item pertaining tacters’ level of

active involvement in environmental protection effan their community/region, fewer teachers

rated themselves as “considerably” or “extremelthe (6™ n=10, 21%; 8" n=7, 15%).
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Table 12.

6™ and &' Grade Teachers’ Perceptions of Environmental Etiocaand of the Environment

Teacher Perceptions of Environmental Education

#9a: Importance of
Exposing K-12 to EE

Grade 6-Grade 8

#9b: Importance of
EE to You

Grade 6-Grade 8

Teacher Ratings n n n n
N/A 2 3 2 3
1. Not at All 0 0 0 0
2: Slightly 0 0 1 0
3: Moderately 8 6 5 8
4: Considerably 13 14 16 15
5: Extremely 24 23 23 20

Teacher Perceptions of the Environment

#10a: Level of
Env. Sensitivity

#10b: Level of
Env. Concern

#10c: Level of
Env. Action

Grade 6-Grade 8 Grade 6-Grade 8 Grade 6-Grade 8

Teacher Ratings n n n n n n
N/A 2 3 2 3 2 3

1: Not at All 0 0 0 0 5 3

2. Slightly 0 1 0 1 13 17
3: Moderately 6 10 4 7 17 16
4: Considerably 20 22 20 18 7 4
5. Extremely 19 10 21 17 3 3

N/A = No Answer
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Students

Within the 48 schools in the study sample, a tot&d,004 usable student responses were
received and included in data analyses. Of tHe6d? students weré"@raders, and 962
students were"8grades. For students from the two ungraded sshindhe sample (n=38), three
methods were used to ensure that each studentle treel was properly identified (i.e., student
responses to Item 2 on tMSELS bundling of Scantron forms by school personned, follow-

up phone calls to school administrators).

In addition to the item on student grade levelt Paf theMSELSincluded three other
demographic items. A summary of responses to ttiwse items is presented in Table 13 (p.
49). Item 1 pertained to student age. A larggritg of 6™ graders reported their age as 11 or
12 (92%), with a small percent reporting their agel3 or 14 (8%). Similarly, a large majority
of 8" graders reported their age as 13 or 14 (93%), avitinall percent as 15 (7%), and as 11 or
12 (less than 1%).

ltem 3 pertained to student gender. TReyfade sample was nearly evenly divided between

females and males, while there were about 5% neonales than males in th® §rade sample.

ltem 4 pertained to student ethnicity. About 6586tadents in both thé"gand &' grade sample
indicated that they were White, Non-Hispanic, whaibtoutl13-15% of the students indicated that
they were Hispanic and 10-15% indicated that theyevBlack, Non-Hispanic. About 3-5% of

these students checked off American Indian/Natilasikan or Asian/Pacific Islander.

Weighting of the Sample

As detailed in th&NJAAEE/NELA 2007 School-Based Research Rdpyo@GfK Roper, the study
sample was constructed as a multi-stage sampledoenties, then schools, and then classes).
Within each stage of this multi-stage design, tivess a potential that sampling procedures
might reduce the extent to which the study samgflected the national population df énd &'
grade students. For example, in the first stagealbsse probability proportionate to size (PPS)
sampling ensured that larger counties are repregemthe sample by assigning higher
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Table 13.

Self-Reported Demographic Characteristics Bffid 8" Grade Students in the Sample

Demographics 6th Grade 8th grade
n=1,042 n =962
Age n % n %
11 years or younger 262 25% 2 2%
12 years 700 67% 1 1%
13 years 71 7% 251 26%
14 years 6 .6% 640 67%
15 years or older 0 -- 68 7%
Missing Responses 3 3% 0 -
Gender n % n %
Female 530 51% 504 52%
Male 506 49% 453 47%
Missing Responses 6 .6% 5 5%
Ethnicity n % n %
American Indian/Alaska Native 27 3% 28 3%
Asian/Pacific Islander 53 5% 43 4%
Hispanic 154 15% 121 13%
Black, Non-Hispanic 100 10% 142  15%
White, Non-Hispanic 680 65% 619 64%
Missing Responses 28 3% 9 1%

* Note: Percentages within each demographic groap mot add up to 100% due to rounding.

probabilities of selection to them, there is anéased probability of selecting large counties. It
was also possible that in the process of selecipcement counties, some of the demographic
characteristics of the original county could haeerbaltered. In the second stage, there was a
possibility that the selection of what might appeasome to be a disproportionately large
number of private religious schools (n=14) couldHar reduce the extent to which the study
sample reflected the national population. Finallythe school level, the use of purposeful or
even convenience sampling, rather than random sagnpd select the classes to participate may
have this and/or other effects on the data seteswlts. Personnel at GfK Roper took several
precautions prior to data collection to reducedh&nce that these kinds of factors would
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adversely affect the study sample and, therebystindy results. For example, in the first stage,
the disproportionate probability of selecting laogeinties was rectified by county probability
weights.

Steps were also taken followigigta collection but prior tdata analysis to ensure that the study
sample would represent the national profile B&6d &' grade students. The University of
Connecticut’s Center for Survey Research and Ara({3SRA) was contracted to weight the
data set in a manner that was consistent withkths of sampling design. Using population
parameters available in National Center for Edeca8tatistic’'s (NCES) Common Core Data
(CCD) tables and information about the sample gledito CSRA by Dr. Marcinkowski (e.qg.,
counties in which schools were located, the sizeach school sample, student demographic
data), CSRA personnel prepared these weightingsst*stratification weights were applied to
make adjustments to the sample by taking into atcgifferent probabilities of selection and
making the sample reflective of the underlying dapan characteristics by treating
demographic and geographic response differentRdst-stratification adjustment for non-
response has been made proportionate to regior@lreant (i.e., four U.S. regions: Northeast,
Midwest, South and West) and by race and gendeesd weighting class adjustments by
region, race and gender were created using aniveraking weighting process. A total number
of 3 iterations were carried out until compoundimgjghts converged” (Personal
communication, S. Kurunaratne, November 9, 2007).

The final geographic weights (by region) and derapgic weights (by race and gender) for both
the 6" and &' grade sample are presented in Table 14 (pp. 51462Jable 14, “unweighted
count” refers to the sample count, and “weighteahtbrefers to what the count should be for a
sample of this size if it represented the popuhati®he weight is simply the number by which
the “unweighted count” must be multiplied to matkh “weighted count” or population

estimate. If the sample (unweighted count) reprieskthe population on any geographic or
demographic parameters, the weighting would be.1.00
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Table 14.

Demographic and Geographic Weights for tHeaéid 8" Grade Sample

GRADE 6
Regional Weights
Unweighted Unweighted | Weighted Weighted Weight
Count % Count %
Northeast 149 14% 183 18% 1.2282
Midwest 196 19% 232 22% 1.1837
South 463 44% 377 36% 0.8143
West 234 22% 250 24% 1.0684
Total 1042 1042
Race & Gender Weights
Unweighted Unweighted | Weighted Weighted Weight
Count % Count %
White male 336 33% 307 30% 0.9137
White female 344 34% 289 29% 0.8401
Black male 51 5% 87 9% 1.7059
Black female 49 5% 84 8% 1.7143
Hispanic male 71 7% 97 10% 1.3662
Hispanic
female 83 8% 92 9% 1.1084
Other male 42 4% 30 3% 0.7143
Other female 40 4% 28 3% 0.7000
Total 1016 1014
GRADE 8
Regional Weights
Unweighted Unweighted | Weighted | Weighted Weight
Count % Count %
Northeast 138 14% 170 18% 1.2319
Midwest 190 20% 215 22% 1.1316
South 441 46% 349 36% 0.7914
West 193 20% 228 24% 1.1813
Total 962 962
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Table 14. (continued)
Race & Gender Weights

Unweighted Unweighted | Weighted | Weighted Weight

Count % Count %

White male 288 30% 293 31% 1.0174
White female 331 35% 277 29% 0.8369
Black male 67 7% 81 8% 1.2090
Black female 75 8% 79 8% 1.0533
Hispanic male 57 6% 86 9% 1.5088
Hispanic
female 64 7% 83 9% 1.2969
Other male 38 4% 28 3% 0.7368
Other female 32 3% 26 3% 0.8125
Total 952 953

For the €' grade sample, the geographic weights ranged frtow af .8143 for the South to a
high of 1.2282 for the Northeast, and the racegamtier weights ranged from a low of .7000 for
Other Females to a high of 1.7143 for Black Femafes the 8 grade sample, the geographic
weights ranged from a low of .7914 for the South tagh of 1.2319 for the Northeast, and the
race and gender weights ranged from a low of .7868ther Males to a high of 1.5088 for
Hispanic Males. None of these weights exceede?| afd half were within .2 units of 1.0. Mr.
Karunaratne, a data analyst with CSRA, indicatedl tthese weights were lower than those found
and used in many comparable studies. Collectitbfse weights indicated that the multi-stage
sampling design came reasonably close to generatsagnple that reflected the national

population of & and &' grade students.

However, to ensure that the sample did reflectgbsulation, these weights were applied to the
data set, and used in the analysis of aggregaaefatathe & and &' grade presented in the
following section. In this way, the results repdrtee study sample do reflect this national

population, at least on these selected parameters.
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Results for Research Question One

Research Question One states: What is the levaiofonmental literacy of sixth and eighth
grade students across the U.S. on each of theviolipvariables:

a. ecological knowledge;

b. verbal commitment;

c. actual commitment;

d. environmental sensitivity;

e. general environmental feelings;

f. environmental issue and action skills?

Overview of Results

The simplest way to report the results from thisamal environmental literacy assessment is in
the form of descriptive statistics for the entifégade sample and the entife grade sample.

To permit these analyses, Dr. Marcinkowski provi@&RA with one data file containing
records for all 8 graders and another data file for dligaders. Personnel at CSRA generated
student scores for each scale or index, excef@ddrVII.C. Action Planning[Note: Part VII.C.
Action Planning was scored by personnel at Flofideh due to the manner in which responses
were weighted]. However, as described in the pre/section, prior to running statistical
analyses of scores on each scale or index, CSR¥bpeel weighted the data set so that the
study samples resembled the national populati@! aind &' graders. Thus, the results of these
statistical analyses not only represent the stadyptes, but also serve as baseline score<'for 6
and & graders in the U.S.

The results of these analyses of aggregdfeah@ &' grade scores are summarized in Table 15
(p- 54). On the cognitive scales, student scoesewon average, higher on the knowledge scale
(Part Il. Ecological Foundations: Grade 6 = 11.2166%; Grade 8 = 11.6/17 or 68%) than on
the skills scale (Part VII.A/B/C. Issue Identifizat, Issue Analysis, and Action Planning: Grade
6 =11.3/29 or 39% ; Grade 8 = 12.0/29 or 41%)milarly, on the action-oriented scales,

student scores were, on average, higher on thetioteto act scale (Part Ill. How You Think
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Table 15.
Summary of Descriptive Statistics for Weight8chfd 8" Grade Data, by Scale or Index

Parts of the MSELI No. ltems | Range|Grade| Sample Siz | Mode|Median|Mean|Std. Dev
n | missing
1. Ecological Foundations 17ltems | 0-17| 6 |[934| 108 13 12 |11.24] 3.26
(5-21) 8 |921| 42 13 12 |11.62] 3.32

IIl. How You Think About the Environment | 12 ltems |12-60 6 |[1000 42 44 44 143.89] 8.88
(22 - 33) 8 936| 27 43 41 |41.10{ 9.20

IV. What You Do About the Environment 12 Iltems [12-60 6 974| 68 40 39 [38.44| 9.15

(34 - 45) 8 |921| 41 | 40 | 35 |[35.14] 9.39
V. You and Environmental Sensitivity 11 ltems (11-55 6 |[978| 63 31 33 |32.54| 7.47
(46 — 56) 8 [913| 49 30 30 |30.11 7.48

VI. How You Feel About the Environment 2ltems |2-10| 6 987| 55 10 9 8.14| 2.00

(57 - 58) 8 930| 32 10 8 7.82| 2.06

VII.A. Issue ldentification 3ltems | 0-3 6 902 | 139 1 1 1.31| 0.93
(59, 60, 67 8 88t 77 1 1 1.2¢ 0.9t

VII.B. Issue Analysis 6ltems | 0-6 6 |905| 137 2 2 275| 1.89
(61 - 66) 8 869| 93 1 3 2.86| 2.00

VII.C. Action Planning 8ltems |0-20| 6 874| 168 2 6.97 | 7.25| 5.44
(68— 75) 8 820| 142 2 7.00 | 7.86| 5.64

About the Environment: Grade 6 = 43.9/60 or 73%gder8 = 41.1/60 or 68.5%) than on the
self-reported behavior scale (Part IV. What YouAkwmut the Environment: Grade 6 = 38.4/60
or 64%; Grade 8 = 35.1/60 or 58.5%). Neither ekthscoring patterns is surprising in light of
past evidence about student performance on outoogasures in environmental education.
However, into the 1990s, relatively few studies haghsured environmental sensitivity among
youth (e.g., McBeth, 1997) as opposed to amongs@ddhawla, 1999; Marcinkowski & Sward,
2001). On this scale, student scores were, orageefower than both intention and behavior
scores (Part V. You and Environmental Sensitivdyade 6 = 32.5/60 or 59%; Grade 8 =
30.1/60 or 55%). The highest scores were obsaymatle General Environmental Feelings
index (Part VI. How You Feel About the Environme@tade 6 = 8.1/10 or 81%; Grade 8 =
7.8/10 or 78%).
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In terms of simple comparisons between thésar@il §' grade results, on averagé' gaders
tended to slightly outscoré'@raders on the measure of knowledge and cogrskifle On the
other hand, 8 graders tended to outscof® grades on both the affectively oriented sensitivit
measure and the more action-oriented intentionb@ha@vior measures. While the former
differences are relatively small, suggesting tfag@ders are not that much more
knowledgeable or skilled tharl'@raders, the latter differences are clearer ane pnounced,
suggesting that"graders hold moderately stronger affective tiethéoenvironment than dd'8

graders.

Part Il, Ecological Foundations

The results for the 17-item measure of ecologicaWedge are presented in Table 16 (p. 56).
These results indicate that the mean score'fgrades (X = 11.62, or 68%) was slightly greater
than for &' graders (X = 11.24, or 66%). In both samplesstaadard deviation was larger than
3, indicating that the scores for slightly morerti8% of the 8 grade sample ranged from
about 8.0 - 14.5, and for th& §rade sample from 8.3 - 14.9. Further, in bothpgas, the mean
was slightly lower than the median and mode, indigehat the distribution of scores for each

sample was slightly negatively skewed.

Part 1ll, How You Think About the Environment

The results for the 12-item measure of verbal camemnt (intention to act) are presented in
Table 17 (p.56). These results indicate that themseore for 8 graders (X = 43.89 out of 60)
was greater than fof"&yraders (X = 41.10 out of 60). For both samptles standard deviation
approached or slightly exceeded 9.0, indicatingjttiese scores varied substantially among
students in each sample. More specifically, theescfor slightly more than 68% of th8 6
grade sample ranged from about 35.0 - 52.8, anthéo8 grade sample from 32.9 - 50.4. For
both the & and &' grade sample, the mean and median scores wellg treasame, indicating

that the scores each sample were nearly normaityitalited.
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Table 16.
Descriptive Results on Part Il. Ecological Founadais (Ecological Knowledge)

6th Grade 8th Grade
n=1,042 n =962
Mean * 11.24 11.62
S.D. 3.26 3.32
Median * 12.00 12.00
Mode * 13.00 (n=122) 13.00 (n=116)
Lowest Score 1.00 (n=1) 2.00 (n=3)
Highest Score 17.00 (n=11) 17.00 (n=36)
Missing Responses 108 42

* Note: Possible Points = 17

Table 17.
Descriptive Results on Part 1ll. How You Think Abihe Environment (Verbal Commitment or
Intention to Act)

6th Grade 8th Grade
n=1042 n =962
Mean * 43.89 41.10
S.D. 8.88 9.25
Median * 44.00 41.00
Mode * 44.00 (n=64) 43.00 (n=48)
Lowest Score 12.00 (n=4) 121866)
Highest Score 60.00 (n=21) 60.00 (n=15)
Missing Responses 42 27

* Note: Possible Points = 60
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Part IV, What You Do About the Environment

The results for the 12-item measure of actual camemnt (pro-environmental behavior) are
presented in Table 18, below. These results itelitet the mean score fdf §raders (X =
38.44 out of 60) was greater than f8r@aders (X = 35.14 out of 60). For both samptles,
standard deviation exceeded 9, indicating thaietsesres also varied substantially among
students in each sample. Specifically, the sciareslightly more than 68% of thé"grade
sample ranged from 29.3 - 47.6, and for tig@aders from 25.8 - 44.5. Once again, for both
the 8" and &' grade sample, the mean and median scores wely treasame, indicating that
the scores for each sample were nearly normaltyiloliged.

Table 18.
Descriptive Results on Part IV. What You Do AbbatEnvironment (Actual Commitment or
Pro-environmental Behavior)

6th Grade 8th Grade

n=1042 n =962
Mean * 38.44 35.14
S.D. 9.15 9.39
Median * 39.00 35.00
Mode * 40.00 (n=49) 40.06:48)
Lowest Score 12.00 (n=4) 12.00 (n=11)
Highest Score 60.00 (n=4) 60.00 (n=3)
Missing Responses 68 41

* Note: Possible Points = 60

Part V, You and Environmental Sensitivity

The results for the 11-item measure of environnesatasitivity are presented in Table 19 (p.
58). These results indicate that the mean scor@fgraders (X = 32.54 out of 55) was greater
than for & graders (X = 30.11 out of 55). For both samptles standard deviation approached
7.5, indicating that these scores also varied anlistly among students in each sample.
Specifically, the scores for slightly more than 68#the &' grade sample ranged from 25.1 -
40.0, and for thet%graders from 22.6 - 37.6. As was found for PHrtsaand IV, the mean and
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Table 19.
Descriptive Results on Part V. You and Environmegasitivity

6th Grade 8th Grade

n=1,042 n =962
Mean * 32.54 30.11
S.D. 7.47 7.48
Median * 33.00 30.00
Mode * 31.00 (n=64) 300&55)
Lowest Score 11.00 (n=4) 11.00 (n=7)
Highest Score 55.00 (n=1) 55.00 (n=1)
Missing Responses 64 49

* Note: Possible Points 55

median score for both thd'@nd &' grade sample were about the same, indicatingteatcores

for each sample were nearly normally distributed.

Part VI, How You Feel About the Environment

The results for the 2-item measure of environmefeling are presented in Table 20, (p.59).
These results indicate that the mean score"tgréders (X = 8.14 out of 10) was slightly greater
than for &' graders (X = 7.82 out of 10). In both samples,dtandard deviation was equal to or
slightly greater than 2.0. Thus, the scores fightlly more than 68% of thé"6graders ranged
from 6.1 to 10, and for thé"graders from 5.8 - 9.9. For th& grade sample, the mean and
median scores were nearly equivalent, indicatiag $bores for this sample were about normally
distributed. However, this was not quite truetfor 8" grade sample; the mean and median
differed by .86 on a 10-point scale, indicatingt s distribution of scores was slightly

negatively skewed.

Part VII, Issue Identification, Issue Analysis, akection Planning

The results for the 3-item measure of issue idieatibn skills are presented in Table 21. (p.59).
These results indicate that the mean score"tgrédes (X = 1.31, or 44%) was nearly identical
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Table 20.
Descriptive Results on Part VI. How You Feel AlibatEnvironment

6th Grade 8th Grade
n=1042 n =962
Mean * 8.14 7.82
S.D. 2.00 2.06
Median * 9.00 8.00
Mode * 10.00 (n=350) .40 (n=271)
Lowest Score 2.00 (n=17) 2.00 (n=26)
Highest Score 10.00 (n=350) 10.00 (n=271)
Missing Responses 55 32

* Note: Possible Points = 10

to the mean score fof"&raders (X = 1.30, or 43%). For both samplessthadard deviation
was lightly less than 1. Thus, the scores foihsljgmore than 68% of thé"6graders and"®
graders ranged from about 0.4 - 2.25. It is notdwahat these items appeared toward the end
of theMSELS and that the number of missing responses inaleadestantially, more than
doubling among B graders (i.e., 13% of this sample).

Table 21.
Descriptive Results on Part VII.A. Issue Identifica Skills
6th Grade 8th Grade
n=1,042 n =962
Mean * 1.31 1.30
S.D. 0.93 0.95
Median * 1.00 1.00
Mode * 1.00 (n=328) 1.03:828)
Lowest Score 0.00 (n=197) 0.00 (n=201)
Highest Score 3.00 (n=97) 3.00 (n=106)
Missing Responses 140 77

* Note: Possible Points = 3
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The results for the 6-item measure of issue arablslls are presented in Table 22, below.
These results indicate that the mean score'fgrédes (x = 2.75, or 46%) was slightly lower
than for &' graders (x = 2.86, or 48%). For th&grade sample, the standard deviation
approached 1.9, while in th& grade sample it was 2.0. In each sample, thesaaried
substantially; the scores for slightly more thag6@f the &' grade sample ranged from about
0.9 - 4.6, and for the"8graders from .9 - 4.9. For th® grade sample, the mean and median
scores were nearly equivalent, indicating thatesdor this sample were about normally
distributed. However, this was not true for tfegade sample; the mean and median scores
differed by .75 on a 6-point scale, indicating ttha$ distribution of scores was positively
skewed. Finally, as with Part VI.A., the numbénussing responses was again large, either
nearly equivalent to or slight larger than was fbtor Part VII.A (i.e., for é grade: 13%; and
for 8" grade: 10%).

Table 22.
Descriptive Results on Part VII.B. Issue Analy$ifisS
6th Grade 8th Grade
n=1,042 n =962
Mean * 2.75 2.86
S.D. 1.89 2.00
Median * 2.00 3.00
Mode * 2.00 (n=181) 0Q.(n=182)
Lowest Score 0.00 (n=106) 0.00 (n=105)
Highest Score 6.00 (n=102) 6.00 (n=125)
Missing Responses 137 93

* Note: Possible Points = 6

The results for the measure of action plannindshkile presented in Table 23 (p. 61).
These results indicate that the mean score"fgrédes (X = 7.25 out of 20) was lower than for
8" graders (X = 7.86 out of 20). The standard demiavas either slightly below or slightly
above 5.5, indicating that these scores variedtanbally among students in each sample. The
scores for slightly more than 68% of tHe grade sample ranged from 1.8 - 12.7, and for 8
graders from 2.2 - 13.5. For th@ grade sample the mean and median scores werg nearl
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equivalent, indicating that the scores for this glemvere almost normally distributed. However,
this was not true for thé"8grade sample; the mean and median scores diffigreg6 on a 20-

point scale, indicating that this distribution obses was positively skewed. Finally, in part
because this was the final section inMi®ELS the number of missing responses was far greater
than for any other part of tHdSELS(i.e., from 6" grade: 16%; and for'8grade: 15%).

Table 23.
Descriptive Results on Part VII.C. Action PlanniBkjlls
6th Grade 8th Grade
n=1,042 n =962
Mean * 7.25 7.86
S.D. 5.44 5.64
Median * 6.97 7.00
Mode * 2.00 (n=174) 203125)
Lowest Score 0.00 (n=88) 0.00 (n=86)
Highest Score 20.00 (n=37) 20.00 (n=46)
Missing Responses 168 142

* Note: Possible Points = 20

Weighted Environmental Literacy Scores, By School

To this point, the response to Research Questmmylincludes aggregated results for the total
sample of 8 and &' grade students. To expand upon this, membetsedResearch Team
discussed the potential benefits of preparing apdmting disaggregated results (i.e., results for
the 8" and &' grade sample from each participating school). yTeeognized that some
professionals in the field would find disaggregatesllts to be of great interest, and that
disaggregated results would support future studytaft appear to be low- and high- achieving
schools. For these and other reasons, under titeacbbetween CISDE and CSRA, CSRA
personnel were asked to conduct school-by-schabbeede-by-grade analyses using their
weighted data sets, and to report those to thedRdsdeam. Table 24 (pp. 62-66) presents a
summary of the results of these analyses (i.e.nmmeares and standard deviations, by scale,

grade level, and school).
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Table 24.
Weighted Results fof"@and 8" Grade Samples on Environmental Literacy Scale§dhool

Results, by Scale *

School | Grade | n** EK VC AC ES EF ID 1A AP
D (0-17) (12-60) (12-60) | (11-55) | (2-10) | (0-3) | (0-6) | (0-20)
6 17 | Mean 12.37 45.10 40.62| 34.74| 892| 1.74| 3.52| 7.34
1 SD 3.26 11.27 7.45 6.69| 2.02 1.04| 1.72 4.66
8 15 | Mean 13.38 40.25 34.27| 28.95| 8.63| 1.48| 3.89| 7.86
SD 2.71 7.15 8.32 771 146| 1.01| 1.72| 5.13
6 15 Mean 12.64 41.02 3554, 32.67| 8.78 1.60| 3.85| 10.50
2 SD 1.67 10.07 9.97 5/94| 1.40| 1.03| 1.87| 5.00
8 15 | Mean 12.72 45.56 36.74| 31.44| 8.78| 1.34| 2.88| 7.69
SD 2.34 7.96 9.17 573| 157 0.93| 2.16 5.25
6 33 | Mean 9.28 44.87 40.54| 32.67| 860| 1.51| 2.87| 7.03
3 SD 3.49 6.07 10.14 6.38| 1.70 0.92| 2.23 5.11
8 25 | Mean 11.38 41.36 35.00| 29.85| 8.03| 1.16| 2.47| 5.86
SD 2.55 10.40 9.41 8.38| 2.43| 1.03| 1.69| 3.96
6 30 Mean 9.44 45.03 39.24| 34.65| 8.21 1.21| 1.77 4.36
5 SD 3.04 6.93 7.75 7.65| 1.84| 0.88| 1.15| 4.21
8 26 | Mean 10.06 41.59 38.77| 2851| 7.43| 0.88| 1.44| 272
SD 3.72 12.55 11.31 6.42| 2.59 0.92| 1.36 3.25
6 30 | Mean 12.09 48.00 43.15| 31.74| 9.21| 1.72| 2.27| 7.90
6 SD 2.36 5.22 7.19 5.88| 1.39 0.56| 1.63 5.42
8 29 Mean 10.06 42.49 34.76| 27.29| 7.83 1.20| 2.18 9.94
SD 2.24 7.42 9.50 6.67| 1.30| 0.89| 1.33| 6.83
6 29 Mean 10.17 43.94 38.71| 32.19| 7.67 1.31| 1.64 7.63
7 SD 2.88 8.44 9.34 6.61| 1.53 1.03| 1.38 5.06
8 27 | Mean 8.74 40.68 32.23| 26.56| 7.04| 0.68] 2.25| 9.03
SD 4.77 8.91 7.55 8.03| 1.91| 0.76| 1.59| 5.65
6 30 | Mean 8.68 43.55 39.09| 31.28| 7.52| 0.79| 1.57| 5.57
8 SD 3.20 10.75 11.50 8.01| 1.83| 0.79| 1.10| 4.82
8 24 | Mean 10.44 41.57 35.89| 2854| 6.70| 1.14| 1.47| 7.71
SD 2.95 7.87 7.16 7.87| 2.14| 0.71| 1.25| 6.24
6 23 | Mean 13.89 43.90 39.04| 34.02| 8.94| 1.81| 3.05| 6.81
9 SD 2.79 9.66 8.89 6.50| 1.28 0.88| 2.04 4.86
8 23 Mean 12.99 43.22 37.89| 33.03| 8.16 1.45| 3.24 8.20
SD 2.19 10.03 12.59 8.64| 1.74 0.82| 2.22 5.46
6 21 | Mean 8.40 43.71 42.94| 34.06| 751| 0.76| 1.49| 5.62
10 SD 3.33 10.07 7.25 8.15| 2.45| 0.77| 1.20| 455
8 16 Mean 11.08 45.31 3470, 29.93| 6.77 1.50| 2.40 9.55
SD 3.32 9.01 9.57 6.46 | 6.47 1.14| 1.96 6.01
6 17 | Mean 11.17 4553 38.56| 34.26| 8.08| 1.10| 2.06| 5.32
11 SD 3.17 9.98 9.65 7.84| 2.14| 0091| 154, 4.30
8 16 Mean 10.56 41.28 34.00, 30.92| 7.95 1.01| 1.77 6.39
SD 3.34 7.47 9.05 8.73| 2.47 0.88| 1.92 4.67

*  Note: Scale abbreviations refer to the followiRgrts of théVISELS EK = Ecological Knowledge (Part 1l); VC

= Verbal Commitment (Part Ill); AC = Actual Commmient (Part IV); ES = Environmental Sensitivity (Pa

V); EF = Environmental Feeling (Part VI); ID =slee Identification Skills (Part VII.A); IA = Issugnalysis

Skills (Part VII.B); AS = Action Planning Skill$@rt VII.C).
** Note: in this column, n represents the total lenof students in that grade from that school.deesashould be

aware that the actual number of responses for gzalh varies due to missing and unusable data.
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Table 24, (continued)

Results, by Scale *
School | Grade | n** EK VC AC ES EF ID 1A AP

ID (0-17) (12-60) (12-60) | (11-55) | (2-10) | (0-3) | (0-6) | (0-20)
6 5 | Mean 11.00| 43.88| 32.80| 23.03] 7.77| 2.25| 154 8.92

12 SD 1.38 2.55 327| 515 092 048] 1.66| 8.47
8 15 | Mean 9.36| 35.14| 31.49| 26.37| 6.26| 0.86| 2.62| 7.12

SD 2.83| 12.88| 1190 8.04| 2.99| 0.62| 1.61| 5.87

6 18 | Mean 11.51| 46.46| 40.15| 30.63| 8.96| 1.44| 408 9.33

13 sD 2.70 7.91 9.03| 6.58| 1.27 093 1.88| 4.84
8 17 | Mean 14.80| 4950 41.44| 29.88| 9.18| 1.81| 4.93| 11.55.

SD 1.68 6,36 6.35| 6.41] 158 0.55| 0.96 12

6 15 | Mean 11.53| 39.09| 31.08| 28.64| 833| 1.62| 3.19| 8.04

14 SD 3.10 9.23 785 5.18| 1.75| 0.70| 1.74| 6.57
8 16 | Mean 12.61| 41.46| 38.73| 30.73| 8.71| 1.84| 412 9.93

sD 3.73 8.01 7,96 8.12| 1.70| 0.88| 2.26| 4.24

6 18 | Mean 11.02| 45.47| 39.54| 33.61| 8.65| 1.36] 2.89| 7.59

15 SD 3.17 8.27 723 6.58| 1.61| 0.79| 1.66| 6.03
8 16 | Mean 11.99| 40.29| 32.80| 29.56| 7.19| 1.54| 3.07 8.65

SD 3.04 9.58 9.80| 9.20) 220/ 0.91| 2.32| 561

6 16 | Mean 11.17| 40.82| 35.13| 32.62| 851| 1.69 4.16 | 10.02

16 SD 2.65 8.17 6.84| 7.37 1.79| 1.01| 1.92| 3.99
8 16 | Mean 9.28| 37.96| 3150/ 30.69| 6.70| 0.78] 1.98] 6.21

sD 3.59 6.51| 10.52| 8.29| 2.33 0.74| 1.52| 574

6 22 | Mean 13.72| 51.01| 4857 37.85 9.91| 1.56| 461 9.75

17 SD 1.40 6.03 6.31| 6.10 0.28| 0.97| 0.95| 6.15
8 23 | Mean 13.65| 50.26| 47.53| 35.15 9.65| 1.62| 4.46  10.45

sD 1.38 7.41 6.12| 6.58 0.77| 1.05| 1.75| 4.09

6 24 | Mean 12.23| 45.11| 3578 30.67| 7.99| 1.01| 2.08| 7.10

18 sD 2.96 8.76| 11.30| 7.41 256, 0.88| 1.57| 5091
8 24 | Mean 12.64| 42.80| 38.12| 30.10| 8.85| 1.41] 3.19| 9.35

sD 2.35 6.85 6.21| 6,56 1.41| 0.95| 2.05| 6.53

6 29 | Mean 10.96| 4562 37.58| 33.39| 8.06| 0.99| 230 6.13

19 SD 4.22 6.37 752 7.13| 1.72| 1.02| 1.71| 537
8 24 | Mean 10.91| 43.93| 34.65| 31.10| 8.40| 1.28] 2.39| 853

SD 3,46 8.14 759 7.22| 156| 0.83| 2.09| 6.12

6 25 | Mean 9.49| 4210/ 36.61| 32.19| 7.55| 0.80| 2.06| 5.55

20 sD 3.16| 1026 11,17 7.52| 1.91| 0.83] 1.70| 5.69
8 23 | Mean 10.30| 39.75| 33.59| 31.96| 7.38| 0.76] 1.72| 4.61

SD 2.49 8.49 543| 743 231, 0.78| 1.70| 5.3

6 15 | Mean 10.18| 41.01| 32.97| 31.54| 7.46| 1.04| 230 6.39

21 sD 2.87| 10.70| 10.43| 7.39| 2.35| 0.81] 1.45| 541
8 15 | Mean 11.78| 40.14| 35.04| 32.79| 7.20| 1.18] 3.37| 8.26

sD 245 11.60 9.75| 9.38) 250, 0.89| 2.06| 5.49

*  Note: Scale abbreviations refer to the followiRgrts of théVISELS EK = Ecological Knowledge (Part 1l); VC
= Verbal Commitment (Part Ill); AC = Actual Commmient (Part 1V); ES = Environmental Sensitivity (Pa
V); EF = Environmental Feeling (Part VI); ID =slee Identification Skills (Part VII.A); IA = Issugnalysis
Skills (Part VII.B); AS = Action Planning Skill$@art VII.C).

** Note: in this column, n represents the total lnenof students in that grade from that school.deeashould be
aware that the actual number of responses for gzalb varies due to missing and unusable data.
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Table 24. (continued)

Results, by Scale *
School | Grade | n** EK VC AC ES EF ID 1A AP

ID (0-17) (12-60) (12-60) | (11-55) | (2-10) | (0-3) | (0-6) | (0-20)
6 16 | Mean 11.72| 43.83| 36.41| 30.30, 9.05| 1.00| 3.21 7.40

22 SD 3.03 7.03 8.70| 457 133 0.86| 1.75 4.33
8 16 | Mean 10.57| 37.15| 28.63| 28.19| 8.05| 1.44| 346 7.29

SD 3.14 7.19 554 550 1.83 091| 173 4.88

6 20 | Mean 13.25| 42.64| 38.20| 31.60| 8.02| 0.99| 2.78| 7.25

23 sD 206 1033 1116 7.58| 2.02| 0.96| 1.67| 5.00
8 21 | Mean 9.91| 36.35 33.23| 33.86| 6.38| 1.12| 1.34| 4.65

SD 3.73| 1066 10.59| 7.47| 2.66| 0.53] 1.14 4.69

6 17 | Mean 13.92| 42.77| 38.21| 33.01| 7.74| 1.68] 3.95 7.97

24 SD 207| 1220/ 10.61| 8.61| 2.70| 0.95 2.05 5.62
8 16 | Mean 12.45| 40.32| 35.44| 28.91| 825| 1.34| 295  6.99

sD 251 9.80| 12.81| 6.96| 1.80, 0.79| 2.07| 5.73

6 25 | Mean 11.83| 4520 37.45| 32.28 8.45| 151| 2.82| 9.24

25 SD 2.58 7.40 777, 8.04| 213| 098 1.77| 5.16
8 23 | Mean 10.88| 38.32| 32.95| 29.02| 7.08| 0.99] 1.73| 7.62

SD 3.99 8.40| 10.06| 8.20| 2.27, 0.90| 1.90 5.27

6 25 | Mean 11.06| 4532 37.68| 36.23| 8.34| 1.41| 253 6.99

26 SD 3.68 8.59 753 581| 1.39| 096 221 4.98
8 24 | Mean 11.28| 42.65| 41.20| 33.68| 7.98| 1.43| 265 6.94

sD 2.99 7.74 8.26| 6.13| 2.03 0.93| 2.06 7.25

6 24 | Mean 13.25| 47.74| 40.45| 33.45| 9.08| 153 4.13| 10.85

27 SD 1.84 4.88 6.15| 6.16| 1.39 1.04| 2.25 5.07
8 27 | Mean 10.60| 35.41| 31.40| 26.56| 7.76| 0.94| 1.90| 6.02

sD 4.02 8.65 8.95| 7.47 2.05| 0.93| 2.08| 4.80

6 19 | Mean 7.12| 3955/ 39.00| 3255 7.57| 1.04| 1.17| 3.83

29 sD 3.18 8.13 7.37| 7.73| 1.94| 075 1.19| 3.66
8 15 | Mean 11.49| 40.26| 31.04| 30.00| 857 1.22] 3.20| 8.88

sD 3.56 7.56 9.04| 7.63 164 1.11| 1.89| 6.10

6 17 | Mean 12.05| 42.16| 38.87| 31.02| 7.84| 1.85| 356, 7.90

30 SD 241 1052 9.83| 881 226, 097 1.93 5.8
8 17 | Mean 9.51| 35.87| 3196/ 29.05| 7.20| 1.19| 2.44| 6.84

SD 3.14 8.39 9.30| 6.62| 221 1.06| 1.87 561

6 20 | Mean 12.60| 4585 41.36| 32.27| 8.26| 1.47| 3.75| 9.33

31 sD 2.86| 11.31) 11.38| 9.47| 261 0.80 1.83 6.08
8 19 | Mean 11.80| 45.49| 39.00| 34.68| 830 1.86| 2.93| 8.8

SD 257 10.73 9.92| 558 246, 0.82| 1.92| 4.40

6 24 | Mean 8.39| 47.36| 41.15| 32.27| 857| 1.00| 1.80| 8.02

32 sD 2.93 6.84 748 500 1.74| 063 157 6.83
8 23 | Mean 11.76] 43.15| 38.03| 29.50| 8.21| 0.94] 261 7.74

sD 4.12 9.20 9.76| 7.47| 215 0.69| 1.40 4.01

*  Note: Scale abbreviations refer to the followiRgrts of théVISELS EK = Ecological Knowledge (Part 1l); VC
= Verbal Commitment (Part Ill); AC = Actual Commmient (Part 1V); ES = Environmental Sensitivity (Pa
V); EF = Environmental Feeling (Part VI); ID =slee Identification Skills (Part VII.A); IA = Issugnalysis
Skills (Part VII.B); AS = Action Planning Skill$art VII.C).

** Note: in this column, n represents the total lnenof students in that grade from that school.deeashould be
aware that the actual number of responses for gzalb varies due to missing and unusable data.
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Table 24. (continued)

Results, by Scale *
School | Grade | n** EK VC AC ES EF ID 1A AP

ID (0-17) (12-60) (12-60) | (11-55) | (2-10) | (0-3) | (0-6) | (0-20)
6 31 | Mean 11.77| 3827 32.61| 30.67 7.42| 1.16/| 3,17 6.50

33 SD 2.10 8.07 5.66| 6.44 1.77| 0.63| 2.11| 6.14
8 25 | Mean 12.70| 38.13| 34.04| 30.13| 7.69| 1.62| 3.09 5.82

SD 3.00 7.65 881 7.61| 158 1.22| 227 456

6 21 | Mean 10.08| 46.92| 40.12| 34.69| 822 1.85| 2.96| 9.48

34 sD 3.03| 1020 12.42| 6.04| 1.84| 0.97 1.33 576
8 22 | Mean 11.53| 42.87| 36.54| 32.41| 7.47| 1.18| 3.72| 8.63

SD 3,33 8.12| 10.12| 816 239 0.94| 1.60| 4.84

6 22 | Mean 11.72] 4212 39.64| 30.43| 842 1.64| 3.10| 5.68

35 SD 2.64 6/61 843| 513| 175 1.00| 1.83 5.93
8 20 | Mean 12.94| 42.82| 35.80| 29.92| 8.71| 1.83| 4.33| 13.70

sD 2.29 9.15 9.66| 4.78 1.52| 1.11| 1.86| 4.00

6 25 | Mean 13.03| 47.90| 38.77| 32.40| 8.14| 1.34| 3.12| 7.8

36 SD 2.31 6.99 9.37| 9.14| 150 0.77| 2.00 5.23
8 23 | Mean 13.72| 4296| 37.02| 27.86| 7.45| 1.97| 4.51| 10.91

SD 1.78 5.75 6.23| 470 160 1.10| 1.33| 5.93

6 24 | Mean 10.35| 47.72| 39.67| 35.46| 7.37| 0.94| 1.75| 4.68

37 SD 3.89 7.15 763 6.94| 2.94| 096 1.26| 3.28
8 23 | Mean 12.58| 41.66| 35.36| 34.16| 7.63| 1.17| 241 931

sD 2.83 9.38 893| 591 215 091| 1.75 5.8

6 24 | Mean 11.25| 35.07| 30.11| 30.26| 7.42| 1.25| 242 4.30

38 SD 2.39| 10.67 8.60| 8.16| 2.18 0.94| 158 4.49
8 23 | Mean 13.20| 38.02| 31.67| 29.18| 7.79| 1.29| 281 6.72

sD 3.37 9.86 8.66| 8.00 232 1.01| 245 5.5

6 29 | Mean 8.43| 3503 32.18| 27.46| 6.64| 0.72] 1.33| 4.65

39 sD 2.90 9.34 9.21| 9.91| 248 0.80| 1.39 531
8 18 | Mean 10.42| 41.90| 32.36| 26.72| 7.57| 1.13] 238 7.27

sD 4.41 760 10.63| 10.72| 1.76 0.97| 2.07| 6.66

6 30 | Mean 9.52| 4249 38.46| 31.02| 6.73| 0.71] 1.40| 7.91

40 SD 2.86 5.83 799 6.48| 2.03| 078 1.39| 5.34
8 23 | Mean 9.64| 37.03] 3365 28.22| 659 0.39]| 1.67| 4.85

SD 4.06 9.67 9.64| 752 197 050 1.10 3.91

6 21 | Mean 11.41| 4530 41.61| 35.13| 822 1.19| 3.07| 5.17

41 sD 2.15 7.53 505| 9.30| 220, 0.75| 1.86 4.13
8 20 | Mean 13.71| 41.43| 37.82| 29.71| 8.04| 154| 414 9.95

SD 2.64 9.47 6.20| 7.24| 141, 0.88| 1.80 5.13

6 16 | Mean 11.49| 43.83| 38.04| 34.38| 880 1.20| 2.81| 6.95

42 sD 247| 11.32] 10.39| 8.41| 1.82| 1.04| 154 4.95
8 15 | Mean 10.85| 39.94| 32,52 24.91| 7.85| 1.05| 2.82| 10.27

sD 2.75 7.42 8.95| 5.55| 1.74 0.74| 215 6.17

*  Note: Scale abbreviations refer to the followiRgrts of théVISELS EK = Ecological Knowledge (Part 1l); VC
= Verbal Commitment (Part Ill); AC = Actual Commmient (Part 1V); ES = Environmental Sensitivity (Pa
V); EF = Environmental Feeling (Part VI); ID =slee Identification Skills (Part VII.A); IA = Issugnalysis
Skills (Part VII.B); AS = Action Planning Skill$art VII.C).

** Note: in this column, n represents the total lenof students in that grade from that school.deeashould be
aware that the actual number of responses for gzalb varies due to missing and unusable data.
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Table 24. (continued)

Results, by Scale *
School | Grade | n** EK VC AC ES EF ID 1A AP

ID (0-17) (12-60) (12-60) | (11-55) | (2-10) | (0-3) | (0-6) | (0-20)
6 16 | Mean 7.24| 3834 34.80| 35.21| 7.47| 0.82] 1.28 3.98

43 SD 3.82 6.69 6.60| 9.75| 2.09 0.86| 0.85 3.98
8 14 | Mean 10.91| 35.33| 30.76| 33.08/ 6.58| 0.79] 1.16| 4.25

SD 3.96 7.76 8.72| 419| 1.83 0.82| 1.36| 5.56

6 16 | Mean 13.40| 41.83| 32.71| 33.19] 9.13| 1.78] 416 9.62

44 sD 1.53 8.20 8.29| 8.84| 1.23 097 142 473
8 15 | Mean 14.81| 42.96| 34.48| 30.77| 856| 1.60| 4.43| 10.38

SD 2.10 9.56 9.92| 6.96| 176 0.97| 1.93 6.36

6 21 | Mean 13.32| 45.06| 37.99| 31.01] 7.80| 1.40| 3.99| 8.22

45 SD 1.97 6.92 9.17| 6.79| 167 1.02| 1.74| 537
8 17 | Mean 13.00| 40.77| 34.27| 29.90| 8.48| 1.22| 3.40 9.14

sD 221 8.25 591| 7.69| 1.42 0.84| 153 547

6 21 | Mean 8.91| 41.47| 37.81| 28.49| 756 0.58] 2.00/ 8.19

46 SD 2.71 7.17 3.96| 7.72| 178 0.56| 0.00 5.05
8 18 | Mean 9.95| 36.81| 32.57| 31.64| 7.78 1.06| 2.08| 5.1

SD 3.62 8.35 851 856 1.63| 0.92| 2.11| 6.54

6 17 | Mean 12.27| 47.40| 41.42| 32.67| 9.01| 1.91| 425 953

47 SD 3.29 6.97 758 7.21| 152| 097 1.67| 6.24
8 15 | Mean 12.73| 46.73| 41.75| 34.18| 9.00| 1.60| 2.87| 7.93

sD 2.06 7.00 777 505| 1.39| 082 2.10| 5.87

6 16 | Mean 14.57| 47.71| 41.02| 34.79| 9.40| 1.82 425 11.66

48 SD 221 7.20 9.01| 7.36| 1.09 0.67| 1.98 441
8 16 | Mean 12.57| 41.72| 35.09| 32.32| 895| 1.57| 350 7.65

sD 1.96| 10.87| 11.40| 7,64 1.24 0.90| 1.78 5.38

6 23 | Mean 12.52| 4454/ 38.68| 31.93| 8.15| 1.76| 3.63| 7.48

49 sD 2.57 8.16 705 534| 1.99| 086 1.72| 5.20
8 22 | Mean 11.55| 40.44| 32.86| 29.09| 7.77| 1.55| 3.07| 3.89

sD 2.85| 10.74 8.83| 746 201 1.12| 211 3.89

6 32 | Mean 13.50| 45.16| 40.09| 34.32| 7.16| 1.02| 2.43| 5.74

50 SD 2.45 7.71| 1110 8.96| 265 0.82| 1.86 5.98
8 24 | Mean 12.97| 39.47| 31.98| 28.04| 7.15| 1.95| 4.03| 7.55

SD 2.48 9.13 6.49| 573 2.00 098 1.64 6.13

*  Note: Scale abbreviations refer to the followiRgrts of théVISELS EK = Ecological Knowledge (Part 1l); VC
= Verbal Commitment (Part Ill); AC = Actual Commmient (Part 1V); ES = Environmental Sensitivity (Pa
V); EF = Environmental Feeling (Part VI); ID =slee Identification Skills (Part VII.A); IA = Issugnalysis
Skills (Part VII.B); AS = Action Planning Skill$@art VII.C).

** Note: in this column, n represents the total fugnof students in that grade from that school.deesashould be
aware that the actual number of responses for gzalb varies due to missing and unusable data.
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Comparisons Between the 6th and 8th Grade Samples

As mentioned in the Methods section of this regbs,third planned analysis of data involved a
comparison of 8 and &' grade students’ scores on each Part oMBELS Using SPSS, Dr.

Ron Meyers conducted t-test comparisons of theeartdependent samples, using raw or
unweighted mean scores, to determine if the growgye statistically different in their responses
on eight different measures (i.e., parts or scalds results of these analyses are summarized in
Table 25, below.

Table 25.
Results of T-test Comparisons of tfea®d 8" Grade Samples

Variables Grade N * Mean * SD * t prob *

Il. Ecological Knowledge 6 1042 10.95 3.856 -2.836  0.0046**
8 962 11.42 3.622

lll. Verbal Commitment 6 1033 43.83 8.942 6.987  0.000**
8 953 41.01 9.067

IV. Actual Commitment 6 1023 38.23 9.037 8.045 0:00
8 942 34.89 9.350

V. Environmental Sensitivity 6 1021 32.47 7.384 X9 0.000**
8 942 30.14 7.449

VI. Environmental Feeling 6 993 8.26 1.940 4,527 000**
8 930 7.85 2.033

VIILA. Issue Identification 6 986 1.33 .938 0.802 0.4225
8 928 1.29 .945

VII.B. Issue Analysis 6 959 1.87 1.444 -0.489 as2
8 902 191 1.470

VII.C. Action Planning 6 878 7.55 5.401 -1.790 86
8 817 8.03 5.592

* Note: The N sizes, mean scores, and standarcii@vivalues reported above differ from those
reported in Tables 1 (p. x) and 15 (p. 54) becé#usse Tables used data weighted by CSRA, while the
analyses reported in Table 25 did not.

** Note: statistically significant at p =.00625
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Due to the fact that eight comparisons were maiteyuke same'6and &' grade data sets,
members of the research team were aware of an@cwtabout the potential for what
researchers refer to as “test-wise inflation ofty This means that there is a greater chance
that multiple analyses will generate results tipgtear to be statistically significant at a
designated Alpha level, such as p < .05, when #neyot significant. One common way to
adjust for this possibility is to divide the pre-#d¢pha level by the number of analyses to be run.
In this case, with p < .05 and with eight t-tegitg, adjusted Alpha level or level of statistical
significance for these analyses was .00625. Atdbjusted Alpha level, statistically significant
differences were found between tHeagihd &' grade samples on five of these eight scales (i.e.,
not for any of the Part VII. scales for issue aotioa skills). The 8 grade sample significantly
outscored the'&grade sample on Part Il. Ecological Knowledge,(aecognitive measure),
although this difference was barely significanthé$ adjusted Alpha level. On the other hand, as
noted above in the descriptive results for each étascale, the Bgrade sample significantly

outscored the'8grade sample on Parts |1, IlI, IV, and V (i.e g lour non-cognitive measures).

Results for Research Question Two: Environmental lteracy Composite Scores
for the 6™ Grade, 8" Grade, and Combined Sample

Research Question Two states: What is the gerearall bf environmental literacy of sixth and

eighth grade students across the U.S.?

The response to this question must be understoihihvthe context of the lack of research to
which the results of this study can be comparegl,(there are no quantitative standards or
norms for environmental literacy). If the resufghis study could be compared to another
measure, we could assess the relative rise, fadkability of environmental literacy within this
developmental level. However, with no such megsueawould anticipate that the results of

this study would become the basis against whialréuhssessments can be compared.

The results for research question #1 were repdoteelach of the school samples for each of the
distinct sections of thRISELS In response to research question #2, a morsticcdipproach to
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the concept of environmental literacy was needBuls, Table 26 (p. 70) identifies the sections
that compose the components of environmental dterdn order to derive a composite score of
all literacy components, the means for dliggade and Bgrade scores on the individual sections
of theMSELSwere adjusted with multipliers so that the suneath of the four Components of
Environmental Literacy equated to 60. Each compbokenvironmental literacy, as measured
by theMSELS is then reported by grade. Finally, the combioechposite scores on all of the
components are reported by grade level, as welbabined grades (6 and 8), and are reported

as environmental literacy composite scores. Wemjktata were used for these computations.

Within theMSELS Part Il. Ecological Foundations serves as the aorapt of environmental
literacy referred to as Ecological Knowledge. Thenbined component means for Ecological
Knowledge, after applying the multiplier, became639for the 8 grade, 41.01 for thé"sgrade
and 40.34 for the grand mean combined of tharéd §' grades. The Environmental Affect
literacy component is composed of three parts ®MBELS:Part Ill. How You Think About the
Environment; Part V. You and Environmental Sengitj\and Part VI. How You Feel About the
Environment. The combined component means forrEnmental Affect for 8 and &' grades
were 40.73 and 38.06, respectively, and the graahncombined was 39.40. The Cognitive
Skills literacy component is composed of PartsA/llssue Identification, VII.B. Issue Analysis,
and VII.C. Action Planning. We can derive compesitores for each of these skill components
by using the weighted results (Table 1, p. x) dredmultiplier (Table 6, p. 33). When this is
done, the highest values for both#nd & graders were observed for issue analysis skifls (6
9.16; and 8: 9.52), followed by issue identification skills"(68.74; and 8: 8.60), and then by
action planning skills (& 7.25; and 8: 7.86). The Cognitive Skills combined componeleiam
was 25.15 for the'8grade and 25.98 for th&'grade. The grand mean combined for Cognitive
Skills was 25.56. The Behavior literacy comporiemepresented by Part IV. What You Do
About theEnvironment. The combined Behavior component score was 38.4théoé" grade,
35.14 for the 8 grade, and 36.84 for the grand mean combinedll¥;itlae Environmental
Literacy composite scores (the combined meand ehalronmental literacy components for the
6", 8" and &' & 8" combined) were 143.99, 140.19, and 142.14, reispét
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Table 26.

Components of Environmental Literacy and Comp@&&itares

Issue ldentification

Issue Analysis

C. Cognitive Skills

Action Planning

What Your Do About
the Environment

D. Behavior

6th 25.15
8th 25.98
6th 38.44
8th 35.14

25.56

36.8¢

Parts of theMSELS Components of Grade | Combined | Grand Mean Environmental Literacy
Environmental Literacy Component | Combined Composite Scores **
Mean * Gth & Sth * 6lh 8(h 6 & 8
6th 39.67
Ecological FoundationsA. Ecological Knowledage
9 9 8th | 4101 | 40-34
S ———————
How you Think About
the Environment
6th 40.73
You and Environmenta .
Sensitivity B. Environmental Affect 39.40
How You Feel About 8th 38.06
the Environment 143.99| 140.19 | 142.14

Note. N sizes fluctuated from variable to variable anel not reported on this table. N sizes fell withirange of 874 to 1000 fof §rade
students, and within a range of 820 to 936 fog@de students (total sample included 1,0%grade students and 962 grade students).

* Total possible points = 60

** Total possible points = 240

Figures 4 (p. 71), 5 (p. 71), and 6 (p. pBsent the environmental literacy composite scases

histograms. Histograms are statistical represenabf the normalcy of a distribution. Each

histogram or figure presents the mean, standaridti@v, and number of students included in

these results (using the unweighted data). Thgréde distribution represents anfi752, a

mean of 147.37, and a standard deviation of 2818t & grade distribution represents anfn
720, a mean of 142.20 and a standard deviatio®.682 The combined8and &' grade
environmental literacy composite score represamisad 1472, a mean of 144.84, and a

standard deviation of 29.2¢Note: The_nsizes reported here were smaller than the totadtes
(6" grade: 752 of 1,042"8grade: 720 of 962; and Combined: 1,472 of 2,004)td the fact
that SPSS included in its computation only thosdestits with scores on aMSELSscales or

indexes.]
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Figure 4. Histogram of the environmental literacy compositeres for all 8 grade students.
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Figure 6. Histogram of the environmental literacy compostteres for all 8 and &' grade
students.

Descriptive Results for Schools and Classes with Einonmental Programs

Two of the forms used to gather additional inforimratcontained items about the school’s
environmental programs. Information about envirental programs was collected for two
reasons: (a) members wanted to be able to deteifrang unusual results for a given
participating school might be attributable, at teagart, to the presence of some type of
environmental program in that school, and therefoag warrant follow-up study in Years 3 and
4; and (b) members of the research team wanteeté&rdine if any of the schools participating
in Year 1 resembled any of the schools that magetexcted to participate in Year 2 of this study.
For these reasons, the School Information Formcdagkbe participating school had a school-
wide environmental theme (Item 2.B). Fully or paly completed forms were obtained from all
48 schools in the study sample. In addition, bbené" and &' grade versions of the Program
Information Form asked teachers if their schootitl some type of environmental program for
students in grades 6, 7, and/or 8 (ItemQ@@mpleted Program Information Forms were obtained

from a total of 93 teachers in 47 of these 48 skshodhe team received completed forms from
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two or more teachers in 42 of these schools, and ine teacher in five of these schools. Data

from these forms were analyzed and charted foroeafury purposes.

As indicated in Table 27 (pp. 74-75), a total 8fsthools indicated that they had some type of
school-wide environmental program (n=2) or envirental program in one of more of the
middle grades (n=16). Of these, programs wereaedfen 8" grade classes in 17 schools, and in
8" grade classes in 13 schools. Based on the infammprovided in these forms, these
environmental programs were loosely classifiediiee (a) an environmental science program
(n =2); (b) a program with another, more specificimnmental theme, notably “green,” “litter,”
“energy,” “carbon footprint,” or “agriculture” (n §); (c) a camping program (n = 2); (d) an
environmental club (n = 4); or (e) an unidentifgdgram (n = 6). These frequency counts add
up to 19 simply because one school had a campigyam in the 8 grade and an energy

themed program in thé"§rade.

The results for these 18 schools are somewhatestiag and informative, particularly when the
scores from these school programs are comparér t§'tand &' grade means reported in Table
24 (pp. 62-68). Comparisons between this purpbseafuple and the total sample on the four
measures with the greatest number of items withlaee: Part V. You and Environmental
Sensitivity (11 items); Part Il. Ecological Founidat (17 items); Part Ill. How You Think
About the Environment (12 items); and Part IV. Wiatu Do About the Environment (12
items). Individually and collectively, these compans offer some insights into how well the

students in these programs performed orMBELS

In eight of these 17"Bgrade programs (47%), students scored above tregate B grade
mean on Part V. You and Environmental Sensiti38.%4). Of these eight, three had average
scores greater than 35, one of which had an ave@ges greater than 37 (i.e., 37.9 out of 55).

In six of these 13®8grade programs (46%), students scored above tiregate 8 grade mean
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Table 27.

Descriptive Results for Schools and Classes witBmnronmental Program, by Scale

Means and Standard Deviations for Each Part of thMSELS*
School Program** Mean

ID# | Grade Type n*** | SD EK | VC | AC ES | EF | ID | IA | AP
Mean | 13.9| 43.9| 39.0| 34.0 89| 18| 3.1 6.8
9 6 Env. Science| 21-23 | SD 28| 97| 89| 65| 13| 09| 20| 49
Mean | 11.2| 45.5| 38.6| 34.3 81| 11| 2.1 5.3
11 6 Env. Club 14-17 | SD 3.2| 10.0| 9.7 7.8 21| 09| 15| 4.3
Mean | 10.4| 41.3| 34.0| 309| 8.0 1.0| 1.8 6.4
8 Env. Club 12-16 | SD 3.3 7.5 9.0| 8.7 25| 09| 19| 4.7
Mean | 11.5| 46.5| 40.2| 30.6 90| 14| 4.1 9.3
13 6 Env. Club 16-18 | SD 2.7 7.9 9.0| 6.6 1.3| 09| 19| 48
Mean | 14.8| 49.5| 41.4| 29.9 92| 18| 49| 115
8 Env. Club 15-17 | SD 1.7 6.4 6.4 6.4 16| 05| 1.0 5.1
Mean | 11.2| 40.8| 35.1| 326| 85| 1.7| 4.2| 10.0
16 6 Theme: Agric.| 11-16 | SD 26| 82| 68| 74| 18| 10| 19| 4.0
Mean 93| 38.0| 31.5| 30.7 6.7 8] 2.0 6.2
8 Theme: Agric | 14-16 | SD 3.6 6.5| 105 8.3 23| 0.7] 15 57
Theme: Carbon Mean | 13.7| 51.0| 48.6| 37.9 99| 1.2| 46 9.8
17 6 Footprint 15-22 | SD 14| 6.0 6.3| 6.1 0.3| 1.0| 1.0 6.2
Theme: Carbon Mean | 13.7| 50.3| 47.5| 35.2 97| 16| 45| 105
8 Footprint 23 SD 1.4 7.4 6.1 6.6 08| 10| 1.8 4.1
Mean | 12.2| 45.1| 35.8| 30.7 80| 10| 21 7.1
18 6 Theme: Green| 21-23 | SD 3.0 88| 11.3 7.4 26| 09| 1.6 6.0
Mean | 12.6| 42.8| 38.1| 30.1 89| 14| 3.2 9.4
8 Theme: Green| 15-24 | SD 2.3 6.8 6.2 6.6 14| 1.0| 2.0 6.5
Mean | 13.3| 42.6| 38.2| 31.6| 8.0 1.0| 2.8 7.3
23 6 N/A 18-20 | SD 21| 10.3| 11.2| 7.6 20| 10| 1.7 5.0
Mean | 11.3| 42.7| 41.2| 33.7 80| 14| 2.6 6.9
26 8 N/A 19-24 | SD 3.0 7.7 8.3 6.1 20| 09| 2.6 7.2
Mean | 13.2| 47.7| 40.5| 334 91| 15| 4.1| 10.9
27 6 Camp 20-24 | SD 1.8| 4.9 6.2 6.2 14| 10| 2.2 5.1
Mean | 12.0| 42.2| 38.9| 31.0 78| 19| 3.6 7.9
30 6 N/A 12-16 | SD 24| 105 9.8 8.8 23| 10| 1.9 5.2
Mean 95| 359 32.0| 29.1| 7.2| 12| 24 6.8
8 N/A 13-17 | SD 3.1 3.4 9.3| 6.6 22| 11| 1.9 5.6
Mean 84| 47.4| 41.2| 32.3 86| 10| 1.8 8.0
32 6 Env. Club 19-24 | SD 2.9 6.8 75| 5.0 17| 06| 1.6 6.8
Mean | 11.8| 43.1| 38.0| 29.5| 8.2 9| 2.6 7.7
8 Env. Club 21-23 | SD 4.1 9.2 9.8 7.5 22| 0.7 1.4 4.0
Mean | 13.0| 47.9| 38.8| 32.4 81| 13| 3.1 7.5
36 6 Theme: Litter | 22-25 | SD 2.3 7.0 9.4 9.1 15| 08| 2.0 5.2

*  Note: Scale abbreviations refer to the followiPgrts of the'SELS EK = Ecological Knowledge (Part Il); VC
= Verbal Commitment (Part Ill); AC = Actual Commmient (Part 1V); ES = Environmental Sensitivity (Pa
V); EF = Environmental Feeling (Part VI); ID =sls Identification Skills (Part VII.A); IA = Issuknalysis
Skills (Part VII.B); AS = Action Planning Skill$@rt VII.C).
**  Note: In the Program Information Form, some sghpersonnel indicated that they had a school-widgrade-
specific environmental program of some kind in Ietr2, but did not indicate a name in Item 3. Ea®
indicated by an N/A in the “Program Type” column.
*** Due to the fact that the number of usable resgs received from a particular grade and scha@d/&or each
scale, this range represents the smallest andstangenber of usable responses received from thiefrehool.
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Table 27. (Continued)

Means and Standard Deviations for Each Part of thMISELS

School Program* Mean

ID# | Grade Type n |SD EK | VC | AC | ES| EF | ID | IA | AP
Mean | 95| 425| 385| 31.0| 67| .7| 14| 79

40 6 Env. Science| 20-30 | SD 29| 58| 80| 65| 20| 08| 14| 53
Mean | 11.4| 453| 41.6| 351| 82| 12| 31| 52

a1 6 N/A 20-21| SD 22| 76| 50| 93| 22| 08| 19| 41
Mean | 13.7| 41.4| 37.8| 29.7| 8.0| 15| 41| 1.0

8 N/A 17-20 | SD 26| 95| 62| 72| 14| 10| 18| 51

Mean | 7.2| 383| 34.8| 352| 75| .8| 13| 4.0

43 6 N/A 12-16 | SD 38| 67| 66| 98| 21| 09| 08| 4.0
Mean | 10.9| 35.3| 30.8| 33.1| 6.6 8| 12| 43

8 N/A 12-14 | SD 40| 78| 87| 42| 18| 08| 14| 56

Mean | 13.3| 45.1| 38.0| 31.0| 7.9| 14| 40| 82

45 6 Env. Club 18-20| SD 20| 69| 92| 68| 17| 10| 17| 54
Mean | 13.0| 40.8| 34.3| 29.9| 85| 12| 34| 9.1

8 Env. Club 14-17 | SD 22| 82| 59| 77| 14| 08| 15| 55

Mean | 12.3| 47.4| 41.4| 327 9.0| 19| 42| 95

47 6 N/A 13-17 | SD 33| 70| 76| 72| 15| 10| 17| 6.2
Mean | 12.7| 46.7| 41.7| 342 9.0| 16| 29| 7.9

8 N/A 14-15| SD 21| 70| 78| 50| 14| 08| 21| 59

Mean | 125| 445| 38.7| 31.9| 81| 18| 36| 75

49 6 Camp 20-23 | SD 26| 82| 70| 53| 20| 09| 17| 52
Mean | 11.6| 40.4| 32.9| 29.1| 7.8| 15| 3.1 3.9

8 Theme: Energy 15-22 | SD 29| 107 88| 75| 20| 11| 21| 39

*  Note: Scale abbreviations refer to the followiPgrts of the'SELS EK = Ecological Knowledge (Part Il); VC

= Verbal Commitment (Part Ill); AC = Actual Commmient (Part 1V); ES = Environmental Sensitivity (Pa
V); EF = Environmental Feeling (Part VI); ID =slee Identification Skills (Part VII.A); IA = Issugnalysis
Skills (Part VII.B); AS = Action Planning Skill$@rt VII.C).
**  Note: In the Program Information Form, some sghpersonnel indicated that they had a school-widgrade-
specific environmental program of some kind in Isetr2, but did not indicate a name in Item 3. Ea®
indicated by an N/A in the “Program Type” column.
***  Due to the fact that the number of usable resgEs received from a particular grade and scha@d/éor each
scale, this range represents the smallest andstamgenber of usable responses received from thiefgehool.

on this scale (30.11). Of these six, folirgdade programs had average scores greater than 33,

one of which had an average score greater thane3535.2 out of 55).

In 12 of these 17"6grade programs (70%), students scored above tregage 8 grade mean

on Part Il. Ecological Foundations (11.24). Ofshd?2, four had average scores greater than 12,

and six had average scores greater than 13. éns#these 13"8grade programs (54%),

students scored above the aggreg&tgrade mean on this scale (11.62). Of these séveng”

grade programs had average scores greater thamd 8f which had an average score greater

than 14 (i.e., 14.8, or 87%).
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In 11 of these 17"6grade programs (65%), students scored above regate B grade mean
on Part Ill. How You Think About the Environmentieeasure of verbal commitment or
intention to act (43.89). Of these 11 programa had average scores greater than 47, one of
which had an average score greater than 50 (Leyusof 60). In eight of the 13"grade
programs (62%), students scored above the aggréfamde average on this scale (41.1). Of
these eight, thred"&rade programs had average scores above 46, twbicti had average
scores above 49 (i.e., 49.5 and 50.3 out of 60).

Finally, in 12 of these 17"6grade programs (70%), student scored above thegag & grade
mean on Part IV. What You Do About the Environmernsglf-reported measure of actual
commitment or pro-environmental behavior (38.4@%.these 12, four had average scores
greater than 41, one of which had an average ggeeger than 48 (i.e., 48.6 out of 60). In seven
of the 13 & grade programs (54%), students scored above tivegate 8 grade average on this
scale (35.14). Of these seven, folirg8ade programs had average scores greater thamd bf

which was greater than 47 (i.e., 47.5 out of 60).

In summarizing these comparisons, it appears lastif 6" and &' grade programs in 18 schools
performed on average on Part V. You and Environaleéensitivity (i.e., the sample from about
half of these programs scored at the aggregate foeémat grade level). This also appeared to
be true for the performance of the 18gade programs on Part II. Ecological Foundatians,

on Part IV. What You Do About the Environment. @e tther hand, it is evident that a greater
than expected number of the 17 grade programs performed above average on Part Il.
Ecological Foundations, Part Ill. How You Think Alidhe Environment, and Part IV. What
You Do About the Environment. This was true foe &8 &§' grade programs on only Part IIl.
How You Think About the Environment. Beyond thisgre were several school programs

whose performance was noteworthy on one or motiesske scales.

Frequency Distribution of Responses, by Part of th#ISELS

The results of one additional set of exploratorglgses will be reported in this section. These

analyses were conducted and reported by CSRA rehatied the frequency of correct and
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incorrect responses for each item in cognitive Kedge and skill scales, as well as the
frequency of response for each item in the non-itvgrscales (i.e., affective and behavioral
scales). Of these, the former were used by menabeéh® Research Team to calculate item
difficulty (i.e., the percentage of correct respes)s while the latter can be used to gain some
insight into overall response patterns to affecéined behavioral items. These results are

summarized in the six sub-sections below.

Item Difficulty Results for Part 1l. Ecological Faodations (Ecological Knowledge)

Table 28 (p. 78) contains the level of item diffigufor each of the 17 items in this scale for the
6" and for §' grade sample in the form of decimals. Item diffig values can range from a low

of 0.00 (i.e., no student responds correctly) @ 1i.e., all students respond correctly).

For the aggregaté"grade sample, item difficulties range from a ldw35 (Item 18) to a high

of .92 (Item 6). For the"Bgrade sample, none of these items would be caesidery difficult
(i.e., .20 or below), and only three items hadtamidifficulty at or below .50. Further, only one
of these items would be considered very easy (88.or higher) (Chase, 1999, p. 159). Finally,
for the " grade sample, six items exhibited a level of diffiy between .50 - .65, which tends to
spread out the distribution and provide a more itetpicture of the percent of students who
have and have not mastered the ecological coneeglisdded in these items. These items are
ranked & - 8" in the ' grade column in this Table (p. 78).

For the aggregaté"grade sample, item difficulties range from a Idw36 (Item 18) to a high

of .93 (Item 6). For the'8Bgrade sample, none of these items would be camsidery difficult
(i.e., .20 or below), and only one item had an itéfficulty below .50. Further, only one of
these items would be considered very easy (i®.ordigher) (Chase, 1999, p. 159). Finally, for
the 8" grade sample, seven items exhibited a level @itdify between .50 - .65, which has the
same benefits as described above. These itemsrareeed 2° - 8" in the &' grade column in

this Table (p. 78).
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In summary, it is noteworthy that the levels ofitdifficulty for the 6" and &' grade samples
were so similar. Six of the items were rankeddhmme for both samples, and the relative ranks
were never more than two places apart for the amopdes. Further, a difference in the levels of
item difficulty for the &' and &' grade samples exceeded .05 on only four items Itieens 8, 14,

18, and 19), and none of these differences exced@ed

Table 28.
Level of Item Difficulty of Items in Part Il. Ecglizal Foundations
Item # Grade N Item Difficulty Difficulty by Difficulty by
(Percent Correct) | Rank, 6" Grade | Rank, 8" Grade
5 6 1001 .6€ 9
8 047 .67 9
6 6 100¢< .92 17
8 94¢ 92 17
7 6 1001 7€ 12
8 04k 7€ 13
8 6 99¢ .5C 3
8 944 5E 4
9 6 99¢€ .67 10
8 947 .7C 10
10 6 100z .81 14
8 94¢ .84 16
6 997 71 11
11 8 94¢€ 738 11
12 6 100: .82 15
8 94¢ 78 12
6 99¢€ Az 2
13 8 941 .51 2
6 99¢ .5€ 6
14 8 94¢ .62 8
6 100( .52 4
15 8 94¢ .54 3
6 99¢ 5& 7
16 8 94¢ .6C 5
17 6 100z 7C 13
8 94¢€ .8C 14
6 991 .3E 1
18 8 94z .3€ 1
6 100( .54 5
19 8 947 .62 6
20 6 100¢ .84 16
8 94¢ .81 15
6 99t .64 8
21 8 04t .62 6
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Frequency Distribution of Responses on Part llIywH6éou Think About the Environment

Reporting the frequency distribution of responsespipropriate for items that measure affect and
behavior, particularly when the response scalsdich items is ordinal in nature. The items in
this scale were designed to measure students’ Masbranitment or intentions to act (i.e.,
affective predispositions toward behaviors), arelrbsponse scale was a modified Likert-type
scale. Consequently, the frequency distributioresponses for each item is reported in the form

of percentages for each grade level in Table 2&wbe

Table 29.
Frequency Distribution of Responses, as Percentagddy Grade, for Part Ill. How You Think
About the Environment

Frequency Dist. of Responses, as Percentages *
ltem # Grade n Miss. Very Mostly | Not Sure | Mostly Very
Resp. True True False False
29 6 1027 |15 27 31 32 6 5
8 951 |11 22 34 28 8 7
03 *k 6 1029 |13 9 14 27 26 24
8 952 | 1C 9 19 30 25 17
24 6 1028 | 14 28 33 21 9 9
8 953 9 24 27 23 14 12
o5 6 1029 | 13 8 11 26 26 29
8 952 | 10 1C 13 28 27 22
26 6 1030 | 12 31 30 20 11 9
8 950 | 12 26 29 20 15 10
27 ok 6 1030 | 12 10 10 18 20 42
8 952 |10 11 13 19 24 33
28 6 1032z |10 32 29 23 9 7
8 951 |11 22 26 31 12 9
29 6 1031 |11 34 25 25 9 7
8 953 9 25 31 23 12 8
30 6 1029 | 13 68 16 8 3 5
8 953 9 60 20 10 4 6
31 6 1032 | 10 26 23 31 9 11
8 951 | 11 16 23 29 16 16
32 6 1032 | 10 21 23 28 12 15
8 952 | 10 14 19 28 18 21
33 6 1031 | 11 35 27 20 9 9
8 951 | 11 26 27 23 13 11

* Note: The bolded frequency counts reflect the nfi@guent response patterns.
** Note: Items 23, 25, and 27 were negatively wardems. These frequency distributions
reflect students’ actual responses, not arsevecoring of these items.
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As noted in this Table, three of the 12 items is Htale were “negatively worded” (i.e., “ |
wouldnot ..."). For ltem 23, 50% of B grades and 42% of'&rades selected “Mostly False”

or “Very False.” For Item 25, these percentages®®% of & grades and 49% of'&raders,
and for ltem 27, these percentages were 62%' gf&ders and 57% of'&yraders. A careful
review of this Table indicates that the percentaig®ostly False” and “Very False” responses
for all other positively worded items (i.e., “l wiol...”) did not approach these levels, and rarely
exceeded 25% (i.e., 6th grade: Item 32; and 8ttiegridems 24, 31, 32).

It is equally noteworthy that students in both 8feand &' grade did not respond uniformly to
all positively worded items. For example, for [t (a lifestyle item involving resource
conservation at home), 84% df §raders and 80% of"&yraders responded “Very True” or
“Mostly True.” Interestingly, students did not pesd as positively to other items that appear to
be related to this (e.g., Items 24 and 29). Furibre none of the other positively worded items
did these percentages exceed 62% (i.e., 20% laaddh Item 30). On the other hand, for Item
32 (an action item involving verbal persuasion)yaf% of 6" graders and 33% of"gyraders
selected “Very True” or “Mostly True.” Once agastudents did not respond as hesitantly to
other items related to this (e.g., Items 31 and Rirther, on none of the other positively
worded items did the percentages for “Very Trued &ostly True” fall below 49% for 6
graders or 39% for"8graders. These results are not surprising instiate behaviors or actions
are more private and require less knowledge ariidtis&n do others, and are reasonably
consistent with the factor analysis results fos #gale presented in the Methods section of this
report. Taken together, these analyses suggestathatwhole, students did respond to the

specific wording in the items in this scale, anudied not to provide a patterned response.

Frequency Distribution of Responses on Part IV, Witeau Do About the Environment

As was done for Part Ill. How You Think About thesBifonment, and as noted in Table 30 (p.
81), this scale included two negatively worded geitems 34 and 45 (i.e., the first and last item
in this scale). Item 45 appears to follow a simgattern of response to the negatively worded
items in Part Ill. How You Think About the Enviroremt. On this item, 54% of"6graders and

52% of 8" graders selected “Very False” or “Mostly False-fowever, the same was not true
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for Item 34. On this item, only 16% of'@raders and 13% of'&raders selected these

responses. While it is possible that having a neglgtworded item as the first item could have

Table 30.
Frequency Distribution of Responses, as Percentagddy Grade, for Part V. What You Do
About the Environment

Frequency Dist. of Responses, aréentages *
ltem # | Grade n Miss. Very Mostly | Not Sure | Mostly Very
Resp. True True False False
34 ** 6 102z 20 60 12 12 6 10
8 93¢ 24 67 9 10 5 8
35 6 101¢ 24 21 20 15 15 30
8 94( 22 15 16 14 18 37
36 6 1013 25 55 20 7 8 11
8 94( 22 43 24 9 10 14
37 6 101¢ 23 45 28 10 9 7
8 941 21 39 28 11 12 10
38 6 102( 22 28 13 29 9 30
8 941 21 20 10 20 14 37
39 6 101¢ 23 36 21 15 11 17
8 937 25 26 21 19 13 22
40 6 102( 22 15 15 22 18 30
8 93¢ 23 9 13 20 23 35
41 6 101¢ 24 11 16 21 21 31
8 94C 22 6 9 18 21 46
42 6 1021 21 48 26 13 7 6
8 942 20 41 28 15 8 8
43 6 101¢€ 26 27 23 11 18 22
8 942 20 20 18 12 21 28
44 6 101¢ 24 44 11 10 7 28
8 94z 20 33 15 11 10 31
45 ** 6 101¢ 27 19 12 15 15 39
8 93¢ 24 23 11 13 18 34

* Note: The bolded frequency counts reflect the nfi@gjuent response patterns.
** Note: Items 34 and 45 were negatively wordeas. These frequency distributions
reflect student responses, not a reversangrof these items

thrown off some students, student responses osutheequent items do not reflect this. On the
other hand, a more plausible reason for this resppattern may be that this item reflected an
action involving written persuasion that, in faglatively few students had actually undertaken.
This explanation seems to be reasonably consiatiémthe results obtained for Item 32 in Part
[ll. How You Think About the Environment.
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Again, it is equally noteworthy that students intbthe &' and &' grade did not respond
uniformly to all positively worded items. Furthas noted earlier, they did not respond as
positively to actual behavior items (in Part IVs)they did to intended behavior items (Part Il1.).
For example, both"and &' graders tended to respond very favorable to iferalving

resource conservation at home. On these itenag1886, 37, and 42), at least 73% Bfggaders
and 67% of 8 graders selected “Very True” or “Mostly True.” her, on none of the other
positively worded items did these percentages ek6@és for &' graders and 48% fof"8

graders (i.e., nearly 20% less than for those thiiestyle items). On the other hand, for Item 40
(an action item involving verbal persuasion), 080% of 8" graders and 22% of'&raders
selected “Very True” or “Mostly True.” Responses ftem 41 are equally low (27% of'6
graders and 15% of"&raders), although this item pertains to readimagenial about the
environment. However, as previously, studentsndidrespond as hesitantly to other items
related to Item 40 (e.g., Iltems 38 and 39). Fuytve none of the other positively worded items
did the percentages for “Very True” and “Mostly &tdall below 41% for & graders or 30%

for 8" graders. These results are similar to those ithestabove for Part Ill. and are reasonably
consistent with the factor analysis results fos ggale presented in the Methods section of this

report.

As was stated for Part Ill. How You Think About tBavironment, above, when the results
above are viewed collectively, they suggest theg whole, students did respond to the specific

wording in the items in this scale, and tendedtaqrovide a patterned response.

Frequency Distribution of Responses on Part V, &fwdi Environmental Sensitivity

The 11 items in this scale were designed to meatudents’ level of environmental sensitivity,
and the response scale was a modified Likert-tgpies The frequency distribution of responses
for each item is reported in the form of percensafge each grade level in Table 31 (p. 83).

Item 46 is a single item self-rating of students’ndevel of environmental sensitivity. Among
6™ graders, 22% rated themselves as environmentiisitive to a “Great” or “Large” extent,

while 36% rated themselves as sensitive to a “SroafiNo” extent. A larger percent of'8
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graders rated themselves “Great” or “Large” (288t a smaller percent of §raders rated

themselves “Small” or “No” (31%), resulting a marermal distribution. Item 47 is a single

Table 31.
Frequency Distribution of Responses, as Percentagddy Grade, for Part V. You and
Environmental Sensitivity

Frequency Distribution of Responses
ltem # Grade | N No Great X | Large X | Moderat | Small X No X

Resp. (C)) (b) e X(c) (d) (e)

46 6 1,00¢ 33 7 15 41 23 13
8 93¢ 23 8 20 41 21 10

47 6 1,008 34 6 17 40 26 10
8 937 25 8 21 42 19 9

48 6 1,01¢ 26 4 12 19 26 39
8 94( 22 6 11 23 27 33

49 6 1,01¢ 23 35 23 19 10 13
8 94( 22 35 22 17 13 13

50 6 1,01¢ 24 8 16 28 24 23
8 937 25 10 16 29 23 21

51 6 1,01¢ 24 39 24 19 10 8
8 94( 22 51 21 13 7 7

52 6 1,017 25 47 16 17 9 12
8 941 21 54 17 14 8 8

53 6 1,01¢ 26 10 14 25 26 26
8 03¢ 24 14 18 26 21 22

54 6 1,01¢ 24 21 27 26 13 12
8 941 21 37 27 20 9 7

55 6 1,01¢ 23 18 21 25 15 21
8 941 21 27 25 23 14 11

56 6 1,01f 27 22 17 25 18 18
8 93¢ 24 24 26 23 15 13

item rating of familial levels of environmental sitivity. The results for the"grade closely
resemble those reported above for Item 46, altheusialler percent of'8yraders rated their

familial level of environmentally sensitive as “Sihar “No” (28%).

Items 48-53 refer to different kinds of outdooriates. In Item 48, it is readily apparent that a
relatively small percent take part in family vaoat and outings (“Great” and “Large™ 6
graders = 16%; and"&raders = 17%). A similar pattern appears in I5mwhich applies to

walks and hiking (“Great” and “Large”"6graders = 24%; and"&raders = 26%). However, on
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Item 51, a majority of each sample indicated thaytbird-watch or engage in nature
photography (“Great” and “Large”*6graders = 63%; and"&yraders = 72%). This difference
between engagement in outdoor recreation and ircoosumptive wildlife outdoor activities is
subtle but apparently important for the studenthis sample. Further, it is noteworthy that for
Item 49, a majority within each sample indicateak tthey engaged in consumptive wildlife
activities such as hunting and fishing (“Great” 4hdrge”: 6" graders= 58%; and"&yraders =
57%). Finally, the results for Items 52 and 53datk that 8 and &' graders are more than
twice as likely to engage in outdoor activitiepast of youth groups (Item 52, “Great” and
“Large™: 6" graders = 63%; and"&raders = 71%) than on their own (Item 53, “Greatt]
“Large™: 6" graders = 24%; and"&yraders = 32%).

The final three items in this scale asked aboutplossible influences on the level of
environmental sensitivity. Of these, the resuitfidate that a greater percent Bfghd &'

graders found reading books and magazines abawefatvironment to be enjoyable (Item 54,
“Great” and “Large”: 8 graders = 48%; and"&raders = 64%) than TV shows, videos and
DVDs (Item 55, “Great” and “Large”:"6graders = 39%; and"&raders = 52%). The latter was
rated as about as influential as teachers and yeatter role models (Item 56, “Great” and
“Large™: 6" graders = 39%:; and"&raders = 50%). While it may have been intergstin
compare how influential teachers and youth leaflegs 56) were to family members (Item 47),

these questions were phrased differently, so swdmgarison cannot be made.

There appeared to be only six items in which thege of &' graders and percent df §raders
who selected “Great” or “Large” differed to any iveable degree. The greatest differences
were found on Items 54 (16% difference), 55 (13#ecknce), and 56 (11% difference).

Differences were also apparent on Items 51 (9%idiffce), 52 (8% difference), and 53 (8%

difference). All differences were in favor of tB8 grade sample.

Frequency Distribution of Responses on Part VI, How Feel About the Environment

The two items in this scale were designed to messtudents’ feelings toward the
environmental, and the response scale was agaoddied Likert-type scale. The frequency
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distribution of responses for each item is repomteithe form of percentages for each grade level
in Table 32, below. It should be noted again thate was a glitch in the wording of the Likert-

type response scale for the two items in this Sgae “Strongly Agree” was used mistakenly in

Table 32.
Frequency Distribution of Responses, as Percentagdsy Grade, for Part V. How You Feel
About the Environment

Frequency Distribution of Responses
as Percentages

ltem# | Grade n Missing | Strongly | Slightly Neutral/ Slightly | Strongly
Responses Agree Agree | Undecided | Disagree| Disagree

57 6 993 49 44 28 19 6 4
8 930 32 34 29 25 6 5

58 6 993 49 4 6 17 23 51
8 930 32 5 7 20 22 47

place of “Strongly Disagree”). As discussed in bhethods section of this report, to adjust for
this, Data Collectors were notified of this andexsko address this in all subsequent data
collection efforts. Further, those students whHected either (a) “Strongly Agree” or (e)
“Strongly (Dis)Agree” for bothtems were dropped from the data set as unuseb®nses.
Finally, students who responded to neither itetoanly one item were also deemed unusable.
Consequently, the number of missing responseshieT3 is attributable to a number of factors,

so the number of missing responses attributaltleisalitch is not disproportionately large.

As one might expect, the percent of students whimhgly Agree” or “Agree” with ltem 57
(“love™ 6" graders = 72%:;"8graders = 63%) is nearly equivalent to the peroétttose who
“Disagree” or “Strongly (Dis)Agree” with Item 58lfate™: 6" graders = 74%;"8graders =
69%). Based on these response patterns, it isevitlat a large majority of'6and &' graders

had reasonably strong emotional feelings towarcetheéronment.

Item Difficulty Results for Parts VII.A. and VII,Bssue Identification and Issue Analysis (Skills)

As in Part I. Ecological Foundations, there wergaxd and incorrect responses to the three
items that assessed Issue Identification Skillstaadix items that assessed Issue Analysis
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Skills. Table 33, below presents the level of iwifficulty for these nine items for thd"@nd &'
grade sample in the form of decimals. As previpusited, item difficulty values can range
from a low of 0.00 (i.e., no student responds alygto 1.00 (i.e., all students respond

correctly). On both sets of items, the number fsing responses was noticeably larger than for

Table 33.
Level of Item Difficulty of Items in Part VII.Aslse Identification and Part VII.B. Issue Analysis
Skills

Sub-Scale Item # Grade n Missing Item Difficulty
Responses
59 6 970 72 .32
VII. A. Issue 2 g?g 2; gg
Identification 60 :
Skills 8 923 39 .61
67 6 938 104 .39
8 901 61 .36
61 6 955 87 .55
8 895 67 57
62 6 952 90 .34
8 891 71 37
63 6 949 93 A1
VII.B. Issue 8 895 67 45
Analysis Skills 64 6 951 91 40
8 895 67 44
65 6 949 93 .56
8 895 67 .55
66 6 948 94 A4
8 884 78 45

previous scales, which contributed to a decisiothieyresearch team not to include the Action

Planning item in this analysis.

For the three Issue Identification items, the grstapercent of students in both tHeahd the 8
grade sample selected the correct response fora@envhich was related to predators on
agricultural herds (Bgraders = 58%;"8graders = 61%). The percent 8f#nd &' graders who

responded correctly on the other two issue ideatifon items was noticeably smaller, indicating
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that students had greater difficulty making serfdbase issues (Item 67 on land usBgBaders
= 39%; & graders = 36%; and Item 59 on forest ecology ambler harvest: B graders and"8
graders = 32%).

For the six Issue Analysis items, item difficulewkls (percentages) ranged from the upper 30s
(Item 62: & graders = 37%) to the upper 50s (Item 81gBaders = 57%). On all six of these
items, the difference between item difficulty levér the & and &' grade samples never
differed by more than 4%. Overall, students orhlsatmples found all six of these items to be
moderately difficult, indicating that a majority sfudents in both samples had difficulty
differentiating between and/or applying the fivéues used in these items even when those

values were defined or described for them.
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V. CONCLUSIONS AND DISCUSSION

This section will reiterate conclusions relatedre two research questions that guided this study

and present a discussion of these findings.

Research Question One

Research Question One: What is the level of enmental literacy of sixth and eighth grade
students across the U.S. on each of the followargables: ecological knowledge, verbal
commitment, actual commitment, environmental saritsif general environmental feelings, and

environmental issue and action skills?

Findings

As measured using tiiddle School Environmental Literacy Sury&gological Knowledge
was measured by Part II: Ecological Foundationt @ipossible score of 17, with § grade
mean score of 10.95 and dh gade mean score of 11.42. Verbal Commitrmexg measured
by Part Ill: How You Think About the Environmenttia possible score of 60. Th grade
mean score was 43.83 and tffegBade mean score was 41.01. Actual Commitment was
measured by Part IV: What You Do About the Enviremtrwith a possible score of 60. THe 6
grade mean score was 38.23 and thgrdde mean score was 34.89. Environmental Seitsiti
was measured by Part V: You and Environmental Seitgiwith a possible score of 55. Th& 6

grade mean score was 32.47 and thgrdde mean score was 30.14.

General Environmental Feelings was measured bywPartow You Feel About the
Environment with a possible score of 10. THegfade mean score was 8.26 and fhgr@de
mean score was 7.85. Three parts of the instrumerd used to measure Selected
Environmental Issue and Action Skills (CognitivalSk Part VII.A: Issue Identification had a
possible score of 3. Thd'§rade mean score was 1.33 and fhg@de mean score was 1.29.

Part VII.B: Issue Analysis had a possible scor6.ofThe &' grade mean score was 1.87 and the
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8" grade mean score was 1.91 Part VII.C: Action Rtephad a possible score of 20. THe 6
grade mean score was 7.55 and theg@de mean score was 8.03.

The older students, th& §raders, evidenced higher means than thgréders on Ecological
Knowledge and on the Selected Environmental Isadefation Skills. The % graders had
higher means on Verbal Commitment, Actual CommitmEnvironmental Sensitivity, and
General Environmental Feelings. Significant diéfezes were observed betwe&hagd &'
graders on Ecological Knowledge, Verbal Commitmé&wctual Commitment, Environmental
Sensitivity, and Environmental Feeling. Theseat#hces favor thé6graders on all variables
except in the case of Ecological Knowledge.

Research Question Two

Research Question Two: What is the general lelveheironmental literacy of sixth and eighth
grade students across the U.S.?

Findings

An Environmental Literacy Composite Score was detilsy compiling the four Components of
Environmental Literacy scores (possible compositeesof 240, with a range from 24 to 240).
Table 34 (p. 90) presents the environmental liteaonposite scores. For this analysis and with
respect to the performance on this particular imsént, the range was further divided into three
levels of environmental literacy, low (24-96), maate (97-168), and high (169-240). THe 6
grade composite score was 143.99 and that of'thgagle was 140.19 with a combinddahd

8" composite score of 142.14. These scores alinfalle mid-range (97-168), of possible scores

reflecting a moderate level of environmental litsra

Additional insight into environmental literacy cha gained from examining the scores (see
Table 34, p. 90) associated with the four companehenvironmental literacy included in the
instrument used in this research (each componémstad to a possible value of 60). Of the four
literacy components, the highest scores for tharl §' grade were attained in Ecological
Knowledge with a Grand Mean Combineéti& 8" of 40.34 and Combined Component Means
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of 39.67 and 41.01 forBand &' grades, respectively. The range for Ecologicawledge was
(0-60) with a range level of low (0-20), moder&2&-40), and high (41-60). Slightly lower
scores were obtained in Environmental Affect witBrand Mean Combined"& 8™ grade

Table 34.

Environmental Literacy Composite Scores with RargesLevels

Components of Grade Combined Grand Mean Environmental Literacy Composite Scores
Environmental Literacy Component Mean Cghm;ggd o o 528
Ecological Knowledge 6th 39.67
Range = 0-60 (moderate) 40.34
(moderate)
Range levels:
k/lov(\gz 0-20 »1.40 8th 41.01
oderate = -
High = 41-60 (moderate)
Environmental Affect 6th 40.73
Range = 12-60 (moderate)
Range levels:
Low =12-27 (m?(’)?j(jrgte)
Moderate = 28-44
High = 45-60 143.99 140.19 142.14
8th 38.06 (moderate) | (moderate) (moderate)
(moderate)
e —————————————
Cognitive Skills 6th 25.15 Range Levels: |Range Levels: |Range Levels:
- 0. Low = 24-96 Low = 24-96 Low = 24-96
Range = 0-60 (moderate) 25 56 Moderate = 97- | Moderate = 97- | Moderate = 97-168
’ 168 168 High = 169-240
Range levels: (moderate)| High = 169-240 | High = 169-240
Low = 0-20 8th 25.98
Moderate = 21-40 (moderate)
High = 41-60
. 6th 38.44
Behavior (moderate)
Range = 12-60
36.8¢
_Q—Ea” el'-zeg'Si 8th 35.14 (moderate)
ow = 12-
Moderate = 28-44 (moderate)
Low = 45-60

Note. For all reported measurements (Combined Compdviean, Grand Mean Combinel! & 8™ and the Environmental Literacy Composite

Scores), n sizes fluctuated from variable to vagiaind are not reported on this table. N sizdsiighin a range of 874 to 1000 fol'@rade
students, and within a range of 820 to 936 fog@de students (total sample included 1,0%grade students and 962 grade students).
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score of 39.40 and Combined Component Means oB40rzthe &' grade and 38.06 for th&'8
grade. The Behavior Grand Mean CombinB&e3™ score was 36.84 with Combined
Component Means of 38.44 for th® grade 35.14 for the"8grade. Both Environmental Affect
and Behavior share the same range (12-60) andhbisame range levels [low (12-27),
moderate (28-44), and high (45-60)]. The lowestes were observed in the component of
Cognitive Skills Grand Mean Combinet! & 8" score of 25.56 and Combined Component
Means of 25.15 for the"bgrade 25.98 for the"8grade. The range for Cognitive Skills was (0-
60) with a range level of low (0-20, moderate (20);4nd high (41-60). All of the Components
of Environmental Literacy measured in this stuay,oth &' and & grade students, fall within

the moderate range.

It is interesting to note that in the scores fomponents that focused on performance (i.e., that
asked students to demonstrate knowledge or skhie)8" graders out-scored th& graders.

This might be expected due to developmental diffeee between the two age groups. In the
components that relied on self-reports (affect lagitavior), the B graders outscored th&'8
graders. Within the cognitive skills componene tighest values for bott'&nd & graders
were observed for issue analysis skills, followgddsue identification skills, and then by action

planning skills.

Discussion

This research provided instrumentation to measave@mental literacy, and collected

baseline environmental literacy data f8r#d &' graders across the United States. As such, it
might be regarded as a status study of environrhigetacy among middle school students in

the United States. This information will eventudily used to assess program effectiveness in the
hope of raising environmental literacy across thgom. By providing instrumentation and
baseline data on environmental literacy, this miojelped to fulfill the shared mission of EPA,
NOAA and NAAEE of advancing environmental literaayd environmental quality. The results

of this project will provide resources and dataise in the development and advancement of

quality environmental education programming.
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Thoughts on the impacts of this study and futuuelist follow.

1. Insight into middle school environmental liteyavas gained by examining the scores
associated with the four components of environméitéaacy included in the instrument used in
this research (each component adjusted to haviugsible value of 60). The highest scores
(combined & and & grade adjusted grand mean) were attained in eicaldgnowledge (40.49),
with slightly lower scores in environmental affectd behavior (39.41 and 36.56, respectively).
The lowest scores were observed in the componesdgrfitive skills (26.30). In the
components that focused on performance (i.e. ald students to demonstrate knowledge or
skills), the &' graders out-scored th& §raders. These results might be expected due to
developmental differences between the two age groupthe components that relied on self-

reported information (affect and behavior), tfegBaders outscored th& graders.

It is clear to these investigators that researdulshbe undertaken to identify the factors (e.g.,
socio-economic, educational, and cultural) thaticoate to the disparities across variables that
can be measured by tMSELS Another avenue of research might be the ingastin of

developmental variables among middle school stsddatt may contribute to these disparities.

2. A casual review of the composite scores'bad &' grade classes reveals that there are
middle schools that lie at the extreme ends ofrdicoum of scores. These schools, in
particular, become “schools of interest” and a tigh study of them should reveal those
attributes that result in the rather obvious digjgar regarding environmental literacy. This
could well help researchers and theorists idemtiibmising educational practices as they relate

to environmental literacy.

Other schools of interest were, of course, thogaedbmmunicated to the researchers that they
had some type of environmental program. The coisg@aof schools with environmental
programming versus those without such programmiag mot a primary focus of this study.
However, exploratory analyses suggest that sucmgoarison might be a direction for future
research. Eighteen of the 48 schools particigg®8%) reported that they had some type of

environmental program on a school-wide basis, piace in & or 8" grade classes. Seventeen
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of the 48 schools with sixth grade classes repdréathg an environmental program and 13 of
the 48 schools with eighth grade classes repone@xistence of an environmental program.
Only seven of these reported programs could beideresl as environmental science or
environmental education in nature. Neverthelasdirpinary examination of these schools with
(self described) environmental programs indicaked their composite means'(§rade, &

grade, and combined'@nd &) were higher than those of schools not reportiregexistence of
environmental programming. Given the wide var@ftprograms, one cannot interpret these
findings too widely. However, it is interestingaemgh to note it here, and to recommend it for

further investigation.

3. In addition, it is important to remember thdae assortment of environmental education
programs and practices exist in the U.S. In laftthis, research using tMSELSto undertake
additional study of schools and programs will pdevdata to compare the consequences of those

programs with respect to the literacy variable®stigated in this study.

A critical aspect of this discussion is the fadttthe development of environmental literacy is
complex and can take many forms. This study isontgmt in that it provides us with a measure
against which to compare future measures. Fuahalyses of these data (in particular with
respect to the classroom and teacher informatioghtshed light on the impacts of

environmental education efforts, where it was presethese classrooms.

The research team anticipates an additional resediart that will purposively seek out and
collect data from middle school settings where emmental education is in place. This will
permit the team to compare measures on environirgatacy variables across the
representative sample of middle school classrooams this study as well as the purposive
sample. This comparison will help to determineri¥ironmental education efforts can, indeed,
make a difference in environmental literacy. Iiaiso permit us to observe relative
effectiveness of diverse environmental educati@ym@ms and curriculums with respect to
environmental literacy. We are confident in #imlity to collect data on environmental literacy
variables and to compare, in meaningful ways, &ffto develop these variables in the

adolescent populations in the United States.
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APPENDICES

Appendix 1: Materials Prepared for School Principals

Note: All forms are as distributed, with two exceptions: Font sizes have been decreased so the
original fits on this page, and all forms to be returned were printed on blue paper.
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2000 P Street NW Suite 540 Washington DC 20036-6921
Tel: (202) 419-0412 Fax: (202) 419-0415
WWww.naaee.org

NORTH AMERICAN
ASSOCIATION FOR

ENVIRONMENTAL
EDUCATION

Promoting excellence in
environmental education

August 12, 2008
Dear District Administrator,

Please accept this letter as an introduction imtd\tational Environmental Literacy Assessment
Research (NELA) project, a coordinated effort & North American Association for
Environmental Education (NAAEE), the National Ocegiraphic and Atmospheric Association
(NOAA), and the Environmental Protection Agency f4&PYour school is one of fifty across the
United States that we would like to include in tinportant project. Several agencies,
organizations, and individuals have been workinigeintly toward the goal of establishing an
environmentally literate population without the b&nhof being able to compare their efforts to a
benchmark; the NELA project was designed to helrelig this benchmark at the middle
grades.

The Steering Committee of NELA believes that pisnarily during the middle grades of'6
through &' that students begin to develop a holistic viewhefenvironment. In fact, ifiurning
Points the Carnegie Council (1998) identified young adoknce as the, “last best chance to
avoid a diminished future.” Since adolescence mtm&deginning of abstract thinking or the
ability to think more globally, we have selected 8f and &' grades to provide a measurement
that approximates the beginning of this developalestage.

Several people have spent the last year prepasimdit data collection phase of the NELA
project. We hope that our preplanning will make dagéa collection progress as smoothly and as
inconveniently as possible for you.

A data collector (a research assistant) from yegron of the country will contact you to plan
for and administer the survey. The data collectitiralso make sure that all forms are signed,
collected and sent to Dr. Ron Meyers, the Assess@eordinator for the Project. Prior to the
test administration date, you will receive pacleetstaining all of theequired forms:

1. School Principal Packet:
» Principal Guidelines and Procedures
» Principal Purchase of Service Agreement (PSA)
» Self Addressed Stamped Envelope to return the PSA
* Principal Copy - School Materials Verification Fo(to be completed upon (a)
receiving this packet and again (b) upon completioth submission of all materials)
* School Information Form (to be completed by then€lpal or designee)
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» Parental Active Consent Form (Blue) or ParentatirasConsent Form to be used
per your district policy (to be distributed to tharents of the®and &' grade
students in the participating grades.)Packet lachers. Separatd' @nd/or 8 Grade
Teachers Envelopes are provided for each partinipét’ and &' grade teacher
(these forms are to be completedBACH teacher from a participating classroom)

* Teacher Cover Letter

* Teacher Consent Form

* Teacher Information Form

* The 6th and 8th Grade Program Information Formgsé&hare provided for the
teacher who is most familiar with the nature of skeence/environmental course of
study in each of the participating 6th and 8th greldsses. In other words, teachers
should neither summarize information for both 6tadg classes or both 8th grade
classes on one form, nor should 6th and 8th gestehers summarize responses for
both grale levels on one form.

It is very important to this project that all oetforms be completed as described. Your data
collector will discuss the arrangements that wallhade for the students to take the survey and
will also discuss the arrangement that have beaterfa any students whose parents or
guardians have not given permission for them ttigpate.

To thank you for your cooperation, each school meitleive $500 once completed surveys and
paperwork have been returned to our central prougscation.

On behalf of the Steering Committee for the NELAjpct, | would like to thank your for your
participation and cooperation in this most impartady. If you have any questions concerning
the NELA project, please feel free to contact mmabeth@uwplatt.eduf you have questions
concerning the data collection that cannot be aresiviey your regional data collector, please
feel free to contact Dr. Ron Meyers, Assessmentdoator, at 412-527-9317, or
rbomeyers@clintonschool.uasys.edu.

My Sincere Thank You,

William C. McBeth, Ph.D.,
NELA Project Coordinator
Associate Professor, University of Wisconsin-Platke
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North American Association for Environmental Education
2000 P Street NW Ste 540 Washington DC 20036

DATE:
TO:
SS#

Tel: () -
FROM: Brian A. Day, Executive Director, NAAEE

PURCHASE OF SERVICE AGREEMENT: [NELA Agreement between Middle School
Principal and NAAEE]To accomplish the successful administration ofsiti®ol, teacher,
program forms, and MSEL Survey witff &nd &' grade students,

Cassie Angeltas agreed to provide the following services froardh 1%- May 15",

Description Rate Total
Ensure that the School Information Survey is comeple $500 to $50(
Identify participating classes of'68" grade students\ school for
Ensure that active parental consent forms are ceteghl where educational
resources

needed

Ensure that teachers of participating classes cetepéacher survey

Ensure that participating teachers complete prognémnmation
survey

Ensure that time is scheduled for students to cetepMSELI Survey,
and survey is completed

Conduct exit interview with data collector to comig exit interview
sheet verifying all forms completed and returned

TOTAL $500

First name Last name (hereafter known as “Contrgcagrees to fulfil this agreement as an
independent contractor. The Contractor under theg®f this Agreement will ndie considered
to be the employee of NAAEE under the meaning pliegtion of any federal or state laws,
including but not limited to unemployment insuramcevorkers' compensation laws, and will
not be entitled to any of the benefits of an NAA&mHployee. The Contractor assumes all
liabilities and obligations imposed by any suchdaw,

i
Signature/date Signature/date
First Name Last Name Brian A. Day
Contractor Executive Director
*kkkkkkkhkkkkhkhkhhhkhhhkhkhhhhhhkhhhkhhhhhhrhkikhiixk *kkkkkkkhkkkkhkhkhkhkikkk R E

TURN THIS FORM AS SOON AS YOUR SCHOOL ASSIGNMENTS ARE
DETERMINED TO : Ron Meyers, Assessment Coordinator, Clinton SkcbbBublic Service,
1200 President Clinton Avenue, Little Rock AR 72201
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School Materials Verification Form

There are two intended uses of this form:

(a) to allow and encourage the School Principalerify that all relevant project materials were
receivedby checking off the boxes in the left-hand coluramng

(b) to encourage the School Principal and the tniata Collector to verify that all relevant
project materials were completed and returimgdhecking off the boxes in the right-hand
column and then signing the bottom of this form.

Received Project Materials Completed/Returned

Packet I: School Principal
Principal Guidelines & Procedures
Principal PSA & Request for Payment
School Information Form

Packet Il for 8 Grade Teacher:
A. Teacher Consent Form
B: 6" Grade Program Information Form
C: 6" Grade Teacher Information Form

Packet Il for Each'8Grade Teacher:
A: Teacher Consent Form
B: 8" Grade Program Information Form
C: 8" Grade Teacher Information

Parental Consent Forms:
* for Each &' Grade Class
* for Each §' Grade Class

To be distributed by the Data Collector:
Copies of the MSEL Survey Instrument
MSEL Survey Response/Scantron Forms

School Principal Signature and Date(s) DaileCtor Signature and Date
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The National Environmental Literacy Assessment Pragct

School Principal Guidelines and Procedures

Procedures for Enclosed Packets and Forms

If your school has not yet scheduled the admirtistneof the MSELS, the Data Collector (Research
Assistant) working with us will be in contact shgitio do so.

The items included in these packets and forms isdetmation that is vital to this national research
project. Please take steps to ensure that allesktiforms are completed by appropriate school peeso
or parents/legal guardians, as described below.

Packet I: School Principalincludes theschool Principal Purchase of Service Agreement RorThis
should be completed first and mailed to Dr. Meyerthe envelope provided to confirm your
participation.

The School Information Form,should be completed by a school administratdneit earliest
convenience (e.g., the Principal or her/his degjreeveral of the items in this section may rexuir
access to district and school records, and/ormmdatabase entries for the district and schoodladla
through the National Center for Educational StagstNCES).

The School Materials Verification Formis to ensure that you received and completed thegomaterials.
You will review this with the NELA Data Collectossigned to your school when you meet at the
conclusion of the administration of the MSELS taystudents.

Random Selection of Participating Classeg-ortunately, environmental/science teachers fhe@ o
passionate about their teaching and are eagerticipate in this type of survey. However, it igtical that
you select the classes that will participate usioigie random selection method. We would request that
even if teachers who have strong science/envirotahigmnerests have asked to participate, and yoe ha
agreed, that you follow these guidelines. To makesarvey nationally representative, we need to
randomly select classes of students. We cannotthaveepresentative sample if Principals interaign
select the more "environmental" classes in eachachased upon their teachers being strongly pro-
environmental, or a special class on the envirotiniieprincipals do that, we will have a surveystfidents
taking environmental classes, and be unable tdifgevhat the average American student's envirortalen
literacy. Your assistance with this is vital angbgeiated. A convenient way to randomly selectdlhsses
is to rumber all the possiblé"grade classes 1- x and throw a die to select tagevill
participate, and then do this for thi@ &ade classes. Please do not number any clagges than
Six, as using two dice for this method will not waPlease distribute the Teacher Envelopes to the
randomly selected teachers whose classes will tigipating.

Packet Il, Teachers Envelopes;ontains sets of materials to be completed by &raabf the classes to
whom the MSELS is being administered, and a teactost familiar with nature of the
science/environmental course of study.

One Envelope has been prepared for each teachesewtass is participating. (The MSELS and the
scantron response forms will be brought to the sichpthe NELA Data Collector on the day the
MSELS is administered.) Each includes a TeacheeCbetter and deacher Consent FormPlease
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have the teachers complete and return the conmentté you so the Data Collector can pick these up
from you during your exit meeting immediately aftee administration of the MSELS.

The6™ and 8" Grade Program Information Formshould be distributed to, read by, and signechby t
teacher who is most familiar with the nature of shieznce/environmental course of study in eaictine
particiLJating & and & grade classes. In other words, teachers shmitder summarize information for
both 8" grade classes or botf §rade classes on one fomor should & and &' grade teachers
summarize responses for both grade levels on ane felease collect the completed Program
Information Forms from the teachers and have thga#able at the exit meeting with the Data Coblect

Teacher Information Form Each teacher who has signed a Teacher Consentifasked to complete
their own Teacher Information Form. Under no cirstemceshould more than one teacher present or
summarize responses on one form. Please collese fh@m the participating teachers and have these
available for the exit meeting with the Data Caibec

Each of these participatind'@nd &' grade teachers should distribute one copy of ppecgriate

Parental Consent Formto each student in her/his class at least one weekto the agreed upon survey
administration date. If your school requires actisasent forms, please be sure to collect these and
provide them to the Data Collector at the exit imgetWe would ask that you provide an alternate
activity for students whose parents do not confertheir participation. Since we are asking thneat t
teacher for each class be present during the astnzgition of the MSELS, we would ask that those
teachers not be tasked with responsibility for stusl who are not participating in the MSELS. Weehav
script for them to introduce the Data Collectord &xpect that their presence will be helpful tohbibie
students and the Data Collector for ensuring theotmadministration of the MSELS.

All of these forms should be completed and includethng the materials submitted by your
school. Any school administrator or teacher whodussstions about this project the survey, or
these packets and forms, are encouraged to cgrtgett personnel using contact information
provided in the Teacher Consent Form.

Thank you again for your participation in this bist project.
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Appendix 2: Materials Prepared for Teachers
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2000 P Street NW Suite 540 Washington DC 20036-6921
Tel: (202) 419-0412 Fax: (202) 419-0415
www.naaee.org

NORTH AMERICAN
ASSOCIATION FOR
ENVIRONMENTAL
EDUCATION

Promoting excellence in
AL £8 158
Dear Participating Sixth and Eighth Grade Teachers:

Please accept this letter as an introduction md\tational Environmental Literacy Assessment Rese@NELA) project. Your
receipt of this letter means two things>gour School Principal has accepted an invitatiom GfK Roper for your school to
serve as one of fifty middle schools across thetddrBtates to participate in this important projeot (2% you have been
asked by your School Principal to serve as thenerazontact for one of the participatin 6 8" grade classes in your school.

Several agencies, organizations, and individuale h@en working diligently toward the goal of avieosnmental literate
population without the benefit of being able to @are their efforts to a benchmark; the NELA projeas designed to help
develop this benchmark for the middle grades. Witk goal in mind, several people have spent thieylear preparing for this
data collection phase of the NELA project. We htigz our preplanning will make the data collectiwogress as smooth and as
convenient as possible for you.

If it has not happened already, a data collectoegaarch assistant) from your region of the cquwiil contact your School
Principal to plan for the administration of thesayr. The data collector will also make sure thbtaams are signed, collected,
and sent to Dr. Ron Meyers. The packets that haea bent to your Principal received contain athefrequired forms. The
packets and forms of particular relevance to gmias follows.

2. Packet I: School Information
This Packet included:
¢ Active or Passive Parental Consent Farifise form that you should plan to use is the dra¢ your School
Principal designates as meeting your school distgmlicy regarding parental consent procedurfeis has not
happened already, your School Principal of hedb&gnee will soon ask you to distribute this faowall parents
and guardians of'6or 8" grade students in the participating class.

3. Packet Il: Program and Teacher Information Packet
A copy of this packet is to be distributed to anthpleted by each participating] @nd &' grade teacher
e  Teacher Consent Forand_Teacher Information Form.

e The Program Information Foria to be completed hihe lead, environmental, or sciencéeacher that works
with eachparticipating classroom. We need the form comglée each class taking the MSELS. In other words,
teachers should neither summarize information fth6th grade classes or both 8th grade classea®form,
nor should 6th and 8th grade teachers summaripemsss for both grade levels on one form. We rezeghis
is duplicative but need the data collected this s@ye can properly do our data analysis.

It is very important to this project that all ofete forms be completed as described. The dataiolfer your school will
discuss with your School Principal and with you godr fellow teachers the arrangements to be madiné students to take
the survey, as well as arrangement for any studemdse parents or guardians do not give permidsiotnem to participate.

On behalf of the Steering Committee for the NELAjpct, | would like to thank you for your particiien and cooperation in
this most important study. If you have any questiooncerning the NELA project, please feel freedotact me at
<mcbeth@uwplatt.edu If you have questions concerning the data ctilec¢hat cannot be answered by your regional data
collector, please feel free to contact Dr. Ron Meys <bmeyers@clintonschool.uasys.edu

My Sincere Thank You,

William C. McBeth, Ph.D.,
NELA Project Coordinator
Associate Professor, University of Wisconsin-Plalie
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TEACHER CONSENT FORM
The National Environmental Literacy Assessment Prajct: Year 1 National Survey

A class in which you teach was selected to padieifin a national survey of environmental literaoyong 6th and
8th grade students in public and private schoalssacthe U.S. This survey is part of the “NatidBalironmental
Literacy Assessment Project," a research projeadd by the Environmental Protection Agency (ERAY
supported by the National Oceanic and Atmosphedmidistration (NOAA) and North American Associatifor
Environmental Education (NAAEEThe information below addresses the consent reaugrgs of this study.
Please read through this information carefully.

The purpose of this surveéy to explore the level of environmental literaoyong 6th and 8th grade students in
public and private schools across the U.S. Theesusample was developed by GfK Roper. Using cedats they
selected 50 counties from across the country, lagi tandomly selected one public or private schioekch county
that had both 6th and 8th grade classes. Thenalad the Principal if that school could partitépia this survey.
If the Principal agreed, they randomly selectedasttt 8th grade classes to participate. Yours isobtigose classes.

The two forms you are asked to complete are: @ogram Information Form, which has been desigoaghther
information about any environmental program in viHigis class participates, as well as about comotlessroom
practices; and (2) a Teacher Information Form, fitias been designed to

gather information about the lead, environmentasaience teacher for this class of students. Wmate that these
forms will take approximately 45 minutes to complet

While each form asks for the teacher’'s name, thitone solely to (a) identify the teacher who catea a form
should there be any need for follow-up; and (bpethe program and teacher information to linkedhe
completed surveys for that class during data eamdyanalysis. Please note that each school, eladgeacher will
be assigned an ID number during data efithys, the only members of the project team whoewdt know your
name are those involved in data entry. No other begrof this team will know your name or be abledanect
your responses to you. Beyond this, none of yapaeses will ever be singled out in reports or pn¢ations of the
results of this survey

It is hoped that this survey will result in an iraped understanding of environmental literacy inrtiddle grades
across the U.S. A report of this survey will bevyided to EPA, NOAA, and NAAEE, and results will peesented
at conferences and in research journals. Upon sggtire project team will forward a summary of syrvesults to
your school. Beyond this, survey results may beliisé’ears 2-6 of this project, as well as to guimdprovements
to environmental education programs for middle ggad

If you agreeto participate, the only thing that you are askedo is complete these two forms as completely and
accurately as possible, and then submit them to ohool Principal or to the data collector on tHay this survey
is administered to your class.

If you do_no wish to participate in this survey, please discths with your School Principal.

Finally, you may withdraw from participation at atiyne and without penalty. Further you have a rightisk
guestions about this survey at any time. To dyso,may contact Dr. Ron Meyers, Assessment Codialina
University of Arkansas: (501) 683-5231, abtheyers@clintonschool.uasys.edar Dr. Bill McBeth, Project
Director, University of Wisconsin - Platteville:d8) 342-1284 or <mcbeth@uwplatt.edun addition, you may
contact Florida Institute of Technology’s Instituial Review Board for the Protection of Human Sciigj¢hrough
its staff office at (321) 674-8120.
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TEACHER INTRODUCTION OF THE DATA COLLECTOR TO CLASS

Today we'll be participating in a survey. I'd like you to give your full attention to the person

who'll be handing out questionnaires. This is Mr./Ms. , who will be

working with us today.

When you're completing the questions, it's important that you give answers that show how
you feel, what you think or what you do. All answers will be kept strictly confidential.
You're not going to put your name on the questionnaire so nobody, not even I, will know
what answers you gave. When finished, you will put your questionnaire, with no name on it,
into a box where it will be mixed together with all of the other questionnaires. There are
no right or wrong answers to the questions, so please be completely honest when filling out
the questionnaire. If there is a question that you feel you cannot answer honestly, please

leave it blank.

If you have any questions, please ask the person giving out the questionnaire.
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Appendix 3: Parental Consent Forms

1. Passive Parental Consent Form
2. Active Parental Consent Form
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2000 P Street NW Suite 540 Washington DC 20036-6921
== Tel: (202) 419-0412 Fax: (202) 419-0415

ﬁﬁEE WWwWw.naaee.org

NORTH AMERICAN
ASSOCIATION FOR
ENVIRONMENTAL
EDUCATION

Promoting excellence in PASSIVE PARENTAL CONSENT FORM

environmental education

The National Environmental Literacy Assessment Pract

Your child was selected to participate in a natiGuavey of environmental literacy among 6th and @tade
students in public and private schools across ti& This survey is part of the “National Environrtariiteracy
Assessment Project," a research project fundetidztvironmental Protection Agency (EPA), and sujgabby
the National Oceanic and Atmospheric Administra{iN®AA) and North American Association for Enviroental
Education (NAAEE). The information below addresgesparental consent requirements of this studyasdl read
through this information.

The purpose of this survey is to explore the l@feinvironmental literacy among 6th and 8th graddents in
public and private schools across the U.S. The Eafopthis survey was developed by GfK Roper. |gsiensus
data, they selected 50 counties from across thetgguand then randomly selected one pubic or peigahool in
each county that had both 6th and 8th grade claskes, they asked the Principal if that schoold@articipate in
this survey. If the Principal agreed, they randosdlected 6th and 8th grade classes to particigaig. child is in
one of those classes.

This pencil-and-paper survey consists of severnaestand is designed to gather information onestts!
environmental knowledge, skills, affective charéstes (feelings), and participation, as well sit age, gender,
and ethnic background. This survey will be admaéristl by one of the project Data Collectors in aesviped
school setting approved by the School Principalndunormal school hours, and will take approximat minutes
to complete.

The survey and Data Collector will nask for your child’s name, and if any child doe#in her/his name on the
response form, it will be erased. Thus, no oneherproject team will ever know your child's naméerable to
connect your child's response to her/him. Beyoig] tio individual student's responses will evesingled out in
reports or presentations of the results of thisesyr

It is hoped that this survey will result in an iraped understanding of environmental literacy inntiddle grades
across the U.S. A report of this survey will bevyided to EPA, NOAA, and NAAEE, and results will peesented
at conferences and in research journals. Upon sggtire project team will forward a summary of tuevey results
to your child's school. Beyond this, these sunesyits may be used in Years 2-6 of this projectyelbas to guide
improvements to environmental education programshf® middle grades.

If you do_nd want data collected from your child’s particigetiincluded in this study, please sign and date the
bottom portion of this form, check the box belowddave your child return the form to his or hexcteer. If you do
this, your child will participate in an activity gigned by the school during the survey.

You may withdraw your child from participation atyatime without penalty. Further you have a righask
guestions about this survey at any time. To dyso,may contact Dr. Ron Meyers, Assessment Codialina
University of Arkansas: (501) 683-5231, absheyers@clintonschool.uasys.edar Dr. Bill McBeth, Project
Director, University of Wisconsin - Platteville:@8) 342-1284 or <mcbeth@uwplatt.eddrinally, you may contact
Florida Institute of Technology’s Institutional Rew Board for the Protection of Human Subjects tigioits staff
office at (321) 674-8120.

O | do not want data collected as a result of mydéhparticipation included in the study.

Child or Ward Signature of Parent or Guardidate

Signature of Investigator Date
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. 2000 P Street NW Suite 540 Washington DC 20036-6921
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NORTH AMERICAN
ASSOCIATION FOR
ENVIRONMENTAL
EDUCATION

Promoting excellence in ACTIVE PARENTAL CONSENT FORM
environmental education
PARENT COPY

The National Environmental Literacy Assessment Pract: Year 1 National Survey

Invitation to Participate

We are inviting your child to participate in a matal survey of environmental literacy among 6th 8tidgrade
students in public and private schools across ti$ ld order for your child to participate in tisisgrvey we need to
receive your consent (permission). This surveyais pf the “National Environmental Literacy AssessmProject,”
a multi-year research project funded by the Envitental Protection Agency (EPA), and supported leyNational
Oceanic and Atmospheric Administration (NOAA) ahé tNorth American Association for Environmental
Education (NAAEE). The following questions and aessvaddress the informed parental consent requirsnogé
this study, and explain how we will maintain theaymity and confidentiality of students’ respondelease take a
few moments to read these questions and answetshen complete the next-to-last section of thisifo

1. What is the purpose of this project?The purpose of this Year | survey is to exploreléwvel of environmental
literacy among 6th and 8th grade students in pwait private schools across the U.S. This survéygather
information on these students' environmental kndgée skills, affective characteristics (feelingg)d
participation, as well as their grade level, agmdgr, and ethnic background (see #3, below).

2. How was your child chosenThe sample for this survey was developed by GfKéRoPsing national census
data, GfK Roper selected 50 counties from acrossdiuintry, and then randomly selected one pubpricate
school in each county that included both 6th amdgdade classes. Then, they asked the Princiggddh school if
she/he was willing to have that school participatehis survey. If the Principal agreed, GfK Ropgndomly
selected up to two 6th and 8th grade classes tixipate in this survey. Your child is in one ob#e classes.

3. What is involved in participating? Students will be asked to complete a 45-minuteiamd-paper survey that
has seven sections: (I) About Yourself; (II) Ecotad Foundations; (111) How You Think About the Bnanment;
(IV) What You Do About the Environment; (V) You aBshvironmental Sensitivity; (V1) How You Feel Abotlte
Environment; and (VII) Issue Identification, Issfiralysis, and Action Plannindf. you agree to permit your child
to participate in this survey, the only things yaeed to do are: (1) read and sign this consent foand (2)

return this signed form to your child's teacher iatimely manner.

4. What are the costs associated with your childijgarticipation? We do not anticipate any risks from your child's
participation in this survey. Other than the timedlved, there is no participation cost to you ourychild.

5. What are the benefits associated with your child participation? The primary benefit of your child's
participation in this survey is an improved undansling of environmental literacy in the middle gradcross the
U.S. A formal report of this Year 1 survey will peovided to EPA, NOAA, and NAAEE, and survey resuiill be
presented at conferences and in research jouttyads request, the project team will forward a sumynad the
results of this survey to your child's school, whaan then be shared with you. Beyond this, resfittsis Year |
survey may be used: (a) to guide research plangdars 2-6 of this project; (b) as part of the gsial and
interpretation of results obtain in Years 2-6; é)dto guide improvements to environmental educatimgrams for
the middle grades.

6. How will your child's participation be kept anonymous and confidential?Your child will be asked to not

write her/his name on the survey response formnyfchild does write in her/his name on this foitrwill be
erased. Thus, no one on the project team will kmew your child's name or be able to connect ytiids
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response to her/hinBeyond thisno individual student's responses will ever be dawjout in reports or
presentations of the results of this survey

7. What are your and your child's rights as particpants? You may ask any questions at any time about this
survey and they will be answered to your satisfectin addition, your child's participation in thigrvey is
voluntary. You may refuse to allow your child tafi@pate in, and you may withdraw your child frothis survey
at any time. Neither your refusal nor your withdehwill result in any penalty or loss of benefitswhich your
child is entitled, and your child will participate an alternative activity, designed by the schdaling the
administration of this survey.

8. Who do you contact for more information?If you have any questions about this project, gan contact Dr.
Ron Meyers, Assessment Coordinator, at the Unityeo$iArkansas by phone or email: (501) 683-5231, o
<rbmeyers@clintonschool.uasys.edin addition, you may contact Dr. Bill McBeth,dfgct Director, at the
University of Wisconsin - Platteville by phone onail: (608) 342-1284 or <mcbeth@uwplatt.ed&inally, you
may contact Florida Institute of Technology's Ihgibnal Review Board for the Protection of Humarbfects.
This Board may be contacted through its staff effit (321) 674-8120.

Section to be Completed by the Child's Parent or Lgal Guardian

Please indicate that you have read and underdt@éihformed parental consent statement by cheakimggof these
boxes, and then filling in the information below.

| voluntarily agree to allow my child to particigain this survey.

I do not agree to allow me child to participatetis survey.

Parent's or Legal Guardian's Signature Date

Print Name of Parent or Legal Guardian tPYiour Child's Name

Section to be Completed by the Project Director

Through this form, members of the survey reseazamtand | have explained and defined in detaiptbeedures
under which the parent(s) or legal guardian(s) giver/his consent to allow this child to particgt this survey.

Project Director's Signature Date

Print Name of the Project Director
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Appendix 4. School, Program, and Teacher Information Forms

Note: All forms are as distributed, with two exceptions: Font sizes have been decreased so the
original fits on this page, and all forms to be returned were printed on blue paper.

1. School Information Form

2. 6" Grade Program Information Form
3. 6" Grade Teacher Information Form
4. 8" Grade Program Information Form
5. 6™ Grade Teacher Information Form
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School I nformation Fornm

Name of School:

School Address:

School District:

School Principal:

School Phone: School Fax: ___

Person(s) Completing This Packet:

Position or Title:

Phone: Email:

I tem 1. Grade Levels in Your School ( Pl ease check all that apply)
_k_1_2 3 _4_ 5 _6_7_8 _9_10_11 _ 12

I t em 2. School Designations. Please identify your school’ S primary

designation(s), theme(s), recognition(s), and netwo rk affiliation(s) by

checking and filling in all that apply in A, B, and C, below.

A. Primary School Designation

____Regular Public School _____Magnet School

___Private, Independent School ____Charter Schoo |

____ Private, Religious School ____School of Choi ce

____Other (Please ID):

B. Schoolwide Science or Environmental Theme

If your school has a science or environmental them e, what is it?

C. Other School Designations, Recognitions, and Ne twork Affiliations

____Title 1 School ____National School of Excel lence

____Turning Point School ____ Blue- Ribbon School (NCLB)

____Other National and State Designations or Recog nitions (Please name
each):

____Education Network Affiliation(s) (Please name each):

____ Other (Please ID):
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6™ Grade Program Information Form

Contact Information

Your Name: Date Completed:

School Name: E-mail:

Item 1. Does your school offer some type of environmental program for
students in the following grades:

a. 6thgrade? ___No __ VYes
b. 7thgrade? __No ___ VYes
c.8thgrade? ___No __ Yes

Item 2. If you checked "Yes" to l.q, is this sixth grade class
(in this study) part of this environmental program?

No Yes

If you checked "Yes” for I'tem 2, please complete Items 3 - 6.
If you checked "No” for Item 2, please skip to Item 7.

Item 3. Does your program have a hame (title)?
No

Yes, the name of this environmental program is:

____Yes, but each grade-level program has a different name or focus. (Please
identify each)
6th:

7th:

8th:

Item 4. For how many years has this environmental program been in existence?
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6™ Grade Teacher Information Form
(For the Teacher of the Participating Class, Grade 6)

Contact Information

Your Name: Date Completed:

School Name: E-mail:

Item 1. Your Years of Teaching Experience
For how many year have you been teaching ...

a. ... at any/all levels (total number of years)?

b. ... at the middle grades level?

Item 2. Your Teaching Position(s)
a. For your current teaching position, please check the
grade level(s) and subject area(s) in which you teach.

Grade lLevel(s): __5_ 6 __7 _ 8 __ 9 __ Other (ID)

Subject Area(s): __Science _Math __Social Studies
__English __Health/PE __Other (ID):

b. For previous teaching positions (years teaching), please
check all grade level(s) and subject area(s) in which you
have taught. (Check all that apply)

GradelLevel(s): _ 5 _ 6 _7 _ 8 __9 _ Other (ID)

Subject Area(s): __Science _Math __Social Studies
__English __Health/PE __Other (ID):

Item 3. Your Teaching Certificate(s)
a. I am currently certified to teach in this state. (Check one)

Yes, T am.
No, but I am currently working toward certification.

No, I am not.

118



8th Grade Program Information Form

Contact Information
Your Name: Date Completed:
School Name: E-mail:

Item 1. Does your school offer some type of environmental program for
students in the following grades:
a.8thgrade? ____No__ VYes
b. 7thgrade? ___No ___ Yes
c.8thgrade? ___ No___ VYes

Item 2. If you checked "Yes" to l.q, is this eighth grade class
(in this study) part of this environmental program?
___No__VYes

If you checked "Yes” for Item 2, please complete Items 3 - 6.
If you checked "No” for Item 2, please skip to Item 7.

Item 3. Does your program have a hame (title)?
No

Yes, the name of this environmental program is:

____VYes, but each grade-level program has a different name or focus. (Please
identify each)
6th:
7th:
8th:

Item 4. For how many years has this environmental program been in existence? ___

Item 5. Involvement in and Uses of Environmental Education (EE)

a. Is your 8th grade environmental program affiliated with an EE
network (e.g., PLT, EIC, GREEN, Green Schools)? ____No___ Yes

If you checked 'Yes' in a., please name and briefly describe
this network.
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b. Does your 8th grade program use any specific EE curricula?
No ___ VYes

If you checked 'Yes' in b., please hame up to three EE
curricula that are widely used in your 8th grade program.
*

c. Has your 8th grade program consistently used any EE approach
other than those identified ina.and b? ___No __ VYes

If you checked 'Yes' in c., please identify each major approach.
*x

*
*
*

Item 6. Briefly describe the overall purpose, focus/scope, and any
other significant features of this 8th grade environmental

program (e.g., after-school clubs, school greening projects).

(Feel free to use additional pages if/as necessary.)
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The following items are to be completed for this eighth grade class.

Item 7. Which of the following are included as major goals and
objectives for this 8th grade class? (Check all that apply)

____Knowledge of natural sciences (e.g., natural history, earth sciences, ecology,
environmental sciences)
____Knowledge of social studies (e.g., history, geography, sociology, government,
economics)
____ Communication skills (e.g., written and oral communication, graphic
communication in math/science)
____Higher order/critical thinking skills (e.g., inquiry/investigation, analysis,
synthesis, and evaluation skills)
____Development of affective dispositions (e.g., sensitivity, empathy, attitudes,
values, responsibility, self efficacy)
____Awareness of problems and issues in the community (e.g., health, crime,
elderly, pollution, endangered species)
____ Community investigation skills (e.g., library/Internet research, scientific
inquiry, social investigation skills)
____ Community service skills (e.g., skill in planning, implementing, evaluating, and
reporting service projects; interpersonal and media skills)

Item 8. Curricular/Instructional Organization in this 8th Grade Class

a. Which of the following best characterizes the curricular

organization for this 8th grade class? (Check only one)

____separate subjects with little or no integration

___treatment of selected common themes in separate subjects
____treatment of broad common themes through integration of subjects
____other (please describe):

b. Which of the following best characterizes the organization of
teachers in this 8th grade class? (Check only one)
____self-contained teaching

____departmentalized teaching

____cross-disciplinary team teaching

____other (please describe):
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¢. Which of the following are the most common ways in which students are organized for
instruction in this 8th grade class? (Rank each that is used, with 1=most common, 2=next
most common, and so on)
____ whole class
____groups/teams
__individualized
____other (please describe):

Item 9. Which of the following teaching/learning settings are used in this 8th grade
class? (Check all settings that are prominent or commonly used)

classrooms science lab
computer lab school library
school grounds field trip/study sites

____community settings
____other (please identify):

Item 10. Please list up to three teaching methods/strategies that
are most commonly used in this 8th grade class (e.g., lecture,
discussion, cooperative, hands-on, projects, service-learning).

1)
(2)
3)

Item 11. Which of the following assessment approaches are used in
this 8th grade class? (Rank those that are most important
for assessing student progress, with 1=most common)

____informal assessment (teacher observations, teacher questions/student responses,
student interviews)

___alternative/authentic assessment (performance tasks, papers and projects, other
portfolio entries)

____traditional assessment (teacher-made quizzes and tests)

__ standardized assessment (state achievement tests, items taken from or similar in
format to achievement tests)

____other (please describe):
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Item 12. Briefly describe any other prominent and distinct feature(s)
of the program for this 8th grade class that are not clearly
or adequately identified in previous items. (Feel free to
include additional pages if/as necessary.)

Thank you for completing this form!
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8th Grade Teacher Information Form
(For the Teacher of the Participating Class, Grade 6)

Contact Information
Your Name: Date Completed:

School Name: E-mail:

Item 1. Your Years of Teaching Experience
For how many year have you been teaching ...
a. ... at any/all levels (total number of years)?
b. ... at the middle grades level?

Item 2. Your Teaching Position(s)
a. For your current teaching position, please check the
grade level(s) and subject area(s) in which you teach.
Grade lLevel(s): _5_6_7_8_ 9 _ Other (ID):

Subject Area(s): __Science __Math __Social Studies
__English __Health/PE _Other (ID):

b. For previous teaching positions (years teaching), please
check all grade level(s) and subject area(s) in which you
have taught. (Check all that apply)

Grade Level(s): _5_6_7_8_ 9 _ Other (ID):

Subject Area(s): __Science __Math __Social Studies
__English __Health/PE _Other (ID):

Item 3. Your Teaching Certificate(s)
. I am currently certified to teach in this state. (Check one)
___VYes, Iam.
____No, but I am currently working toward certification.
_ No, I am not.

b. Please identify each professional teaching certificate you
have earned. (Please do not include temporary certificates)
Early/Elementary:

Middle Grades:

Secondary:

Other:
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Item 3 cont'd
c. Please identify each add-on certificate/endorsement you hold (if any).

* X X *

Item 4. Higher Education Degrees You Earned
Please check each degree you have earned, and identify the
area(s) in which you have earned each degree.
__ Bachelors, Area(s):

Masters, Area(s):

Masters + 30, Area:

Specialist, Area:

____Doctorate, Area:

____Ofther (ID Type & Area of Degree):

Item 5. Your Environmental Education (EE) Training
a. How many college/university courses in or involving EE
have you completed in each of the following areas?
____EE content ____combined EE content/methods
__ EE methods ____ EE field/clinical experience
__ EE foundations ____ Other (ID):

Item 5, Continued

b. Over the last 10 years, about how many inservices/workshops in
EE have you completed?
How many of those fit each time period (length) below?
____less than a full day ____ between 3-7 days
_____between 1-2 days _____longer than a week

c. Identify and briefly describe any EE course(s) and inservice
workshop(s) that have had a direct influence on your middle

grades class (e.g., you still use those methods or materials).
*

*

*

Item 6. Your Gender ____Female ____Male
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Item 7. Your Age Group
__under 21 ___ 21-30 ___31-40 41-50 51-60 over 60

Item 8. Your Ethnic/Racial Background (Check the best response)
___ American Indian/Alaskan Native
____Asian/Pacific Islander
___Hispanic
____Black (non Hispanic)
____ White (non Hispanic)
____Biethnic/biracial (any two of the above)
__ Multiethnic/multiracial (more than two of the above)

Item 9. Your Views on Environmental Education (EE)
(Circle the number that best reflects your thoughts/feelings)

a. How important is it that K-12 students are exposed to EE?
1 2 3 4 5

Not at all Slightly Moderately Considerably Extremely

b. How important is EE to you personally?
1 2 3 4 5

Not at all Slightly Moderately Considerably Extremely

Item 10. Your Views on the Environment
(Circle the number that best reflects your thoughts/feelings)

a. How sensitive are you toward the environment?

1 2 3 4 5

Not at all Slightly Moderately Considerably Extremely

b. How concerned are you about environmental problems/issues?
1 2 3 4 5

Not at all Slightly Moderately Considerably Extremely

c. How active are you in environmental protection efforts in
your community or region?
1 2 3 4 5
Not at all Slightly Moderately Considerably Extremely

Thank you for completing this form!
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Appendix 5. Middle School Environmental Literacy Instrument

Note: The Middle School Environmental Literacy Survey is proprietary and has been omitted from
this draft report.
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Appendix 6. Report by Mr. David Lintern, GfK Roper,
with Responses to Questions About the Report
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GfK Roper Report

NAAEE/NELA 2007 School-Based Research

Sample Design

A multi-stage sample design was used to seledh@cddased sample. The population of
inference from this sample is afl @nd &' grade students who attend schools that have both
grades in the school.

In Stage 1, enroliment of'6and &' graders was computed for all counties in the Wr@tates.
Fifty counties were selected, with selection mdmteugh systematic random sampling, stratified
geographically, with probability proportional togadation (enrollment). [Note: Los Angeles
county in California was randomly selected twice du its large population of schools with both
sixth and eighth grade students.]

In Stage 2, schools are drawn from among all tiogsach selected county, with the probability
of selection for each school proportional to thenber of students enrolled in grades six and
eight in that school.

In Stage 3, a sample of classes is drawn from selobiol. Each school selected for inclusion in
the study submits a list of all classes for a giveiversally required subject (a subject that all
students in a given grade must take) for the qinfifgrades in that school. A systematic
random sample of a predetermined number of thesses$ is then drawn for each of the
assigned grades, separately for each school. diti@d when possible, classes are drawn such
that no two meet during the same time period, abttie administration of the questionnaires to
the selected classes can be sequentially accoragldiring the course of the school day.

Selected classes constitute a census of all swidettie class and are the selected sample for the
study.

Replacement Schools

Recruit attempts are made for the initial 50 schplobwever, not all attempts are successful in
getting cooperation to participate in the survéyhere cooperation is not attained, a replacement
sample school is selected. The process for setertplacement schools combines random
selection as in Stage 2 to identify a set of sachpglicates and some judgment in the
preference of replacements in the replicate. Jaagms used over pure randomness in a desire
to substitute the initial selection with a homogesschool. Homogeneity is characterized
foremost by being in the same region as the irsgdéction, secondly by having similar
enroliment, and thirdly by having a similar demqur@ composition. For example, if the initial
selection has enroliment of 50% Hispanic, it woudd be desirable to substitute with a school
that is 10% Hispanic, so from five randomly seldateplacement schools, preference is given to
the school most like the initial school. This pres would continue until all schools in the
county have been exhausted.
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Replacement Counties

When all schools in an initially-selected countygldee to participate, an alternative county is
selected. The process for selecting replacememtties combines random selection to identify a
county similar to the initial selection. Judgmentised over pure randomness in a desire to
substitute the initial selection with a homogenoosnty. Homogeneity is characterized by
being in the same region (ideally the same stafegimilar enrollment, and of similar
demographic composition.

Weighting

Weighting aligns the achieved sample with poputatisstributions on desired characteristics.
For this survey, it is important to have the achokgample reflect the distribution of all students
in schools that have botf{'@nd &' grades. The final sample should reflect this paton
distribution of 8' and &' grades and within each grade the distributionsaies and females by
race/ethnicity.

Weighting is accomplished in two stages. The fitage scales the number of interviews by
grade at each school to that schools enrolimerthfograde. This first stage weight becomes a
pre-weight to the second stage. We recommend usioignation from the National Center for
Education Statistics (NCES) for this purpose.

In the second stage, data are weighted to simuteste adjust for the two grades, sex, and
race/ethnicity. We recommend using informatiomfrihe National Center for Education
Statistics (NCES) for this purpose.

The final weight then balances the achieved satopd@proximate unbiased estimates of the
population of inference.
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GfK Roper Response to Report Questions

MEMORANDUM
To: Bill McBeth
Date: August 17, 2007
Re: Questions about Roper NAAEE/NELA Sample Destgport

Following are our responsés {talics) to your questions and comments regarding the &amp
Design Report prepared by GfK.

Sample Design

1. How did you draw the sample of counties; which dases were used?

MDR (Market Data Retrieval) is a publisher of edtica information and statistics. GfK
purchased a database from MDR that was used &y filbwn all schools to only those
schools that house botff' @nd 8" grades. Counties were then selected probability
proportionate to size.

2. Which procedures and/or criteria were used to ifleocbunties in Stage 1? In specific,
we need to be able to report two different aspefkctiis: (a) the extent to which the
overall sample of counties was representative ®fS. population as a whole (in terms
of confidence intervals or a similar metric); amjl the socio-demographic characteristics
for each of the selected counties as it relatésemational population.

To answer this question, the data would need twwdighted, which was collected by and is
being handled by NAAEE/NELA. As such, GfK canatgrchine confidence intervals as we
do not have the data and thus have not collect@dilation parameters for weighting
purposes. To determine confidence intervals, \ggest running the statistics that are
needed in comparison to population parametersaddition to weighting parameters, there
are other indicators of SES that can be attachesttwols but this requires procuring those
external sources.

3. This is much the same as in #1. In what ways \aah ef the schools (from stage #2)
representative of the county from which it was seld? What can we report as our level
of confidence in the selection of schools?

Once the counties were selected, GfK used the Middbdse to filter down all schools to
only those schools that house bothaid 8" grades. All students in the county were then
listed consecutively, and a random number genenatts then used to select nth student in
the county, and that nth student’s school wastti&l school contacted in that county. As
many as five schools were selected per countyismthnner as a replicate of potential
replacements. Regarding confidence intervalspagdém 2 above, in the collection of
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statistics for weighting the data, we suggest MAAEE/NELA capture county-level SES
information.

4. What kinds of instructions did GfK Roper persongigk to the schools for the selection
of classes to survey? The description in Stagedi8ates that a “systematic random
sample[ing]” technique was used. However, my flectibn was that it was more a
sample of convenience (e.g., if the 1st, 2nd, adds8hool on the list declined, personnel
contacted the 4th school, and so on). If thereewsore than one type of instructions
given to schools for class selection we need talide to report the options or varied
instruction that were given (e.g., who would begssible for selecting classes, how
they should do so).

The recruiters were instructed to follow the schptow upon reaching a principal/decision-
maker. In some schools, this was done over thegtather than via fax/email:

(If school agrees:) Our study requires that claske randomly selected from your
school. Therefore, | would like to request that yonail or fax me a listing of all the
classes from the following grades (List gradesateShumber of classes to be chosen
from each grade.) We will notify you of the clasttat are chosen for the study, so that
the teachers can be notified.

In most cases, the reporting of classes for spegitades fell to the principal or principal’s
assistant, though in a couple of cases the prinadpae the task to a department or teacher.
Regardless of who performed the selection, thad@ereceived the same instructions from
the recruiters. The recruiters were dependenth@nindividual at the school to follow this
process.

Replacement Counties and Schools

1. | believe that there were 13 replacement countWbhat were the specific procedures
and/or criteria used to identify and subsequerdlgd these counties?

As per our original Sample Design and Weightinguwtoent, criteria for selection of
replacement counties was based on geographic prtyxinthe original county, combined
with data about school enroliment, the number dbsts, and demographic composition.

2. What is our confidence that the replacement cosmé#ect the original counties?
In other words, how well do replacement countietchnariginal counties on selected
sociodemographic factors?

In addition to randomly selecting the replicatepotential replacements, the criteria above
(geographic proximity to the original county, coméd with data about school enrollment,
the number of schools, and demographic composit@ng used to attempt to inject
homogeneity into the selection of replacement ¢esint
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3. Who determined that there were no more schoolsgimen county, and that a
replacement county was needed? Further, what pnoeg@dnd criteria were used to make
these decisions?

The determination for no more schools occurreddigfrocomplete exhaustion of all possible
schools in a county, i.e. all schools with#nd &' grade students were contacted and none
desired to participate. Thus, this is somethirag tienerally occurred in the smallest
counties/counties with only a small number of blgischools. This may also occur when a
county/state has a policy that requires approvatrira regulatory body (e.g. Education
Department) for any in-school/student research.

Weighting

In the second paragraph, second sentence “intesViglwould be changed to surveys. Also, |
am not sure what the second sentence in the s@awadraph is saying.

“The first stage scales the number of interviewgtade at each school to that schools
enroliment for the grade.” —

This sentence is describing a school level factaramstant that lifts the number of
completed surveys to enrollment for each grader. example, if we have 30 completed
surveys from B graders in school A and"6grade enroliment in school A is 60, then we
compute a factor of 2 for that school to scalehgdurveys to enroliment (30 surveys * 2
factor = 60 enrollment).
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Appendix 7. Report by Dr. Ron Meyers,
Assessment Coordinator
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SUMMARY

In April, May and June of 2007, the National Middle School Student Environmental Literacy
Assessment Project administered four sets of surveys at forty-nine schools selected as a probability
proportional sample across the United States to 2,009 students. Thus, we collected both the most
representative data on environmental literacy for middle school students in the U.S., and perhaps the

largest sample, providing the strongest data set to date in the nation.

For each of the schools four surveys were administered to assess: school demographics; 6™ and 8"
grade environmental education programming; teachers of participating 6" and 8" grade classes
demographics and teaching styles, and; selected 6" and 8" grade student classes environmental
literacy, using the Middle School Environmental Literacy Survey v10. For the surveys of schools,
programs, and educators, we will be able to identify what types of environmental education
programs are in use at these schools, how educators view the importance of environmental
education and the environment, along with a myriad of other demographic characteristics of
schools, educators, and students. The surveys can be found in Appendix 1. note that all project
documents are copyrighted, and that permission to use any of the projects must be obtained. Please
feel free to request permission so that they may be useful to your work. The MSELS v10 is not to be
used in other research projects in order to avoid the potential for students taking this survey have a
test-retest effect if they are selected for participation in future studies. If an assessment similar to this
is needed, please contact CISDE (cisde@midwest.net) for permission to use an earlier version of the

instrument, the MSELI v8.

INSTRUMENTATION

The Middle School Environmental Literacy Survey (MSELS) v10 is a modification of the Middle
School Environmental Literacy Instrument (MSELI) v9, an instrument extensively tested in 2004
and 2005, with strong evidence found to support its validity and reliability (cite). Those efforts built
upon a long history of testing and revision since 1994 for an instrument containing the four general
conceptual variables in use today, with scales for several of the individual general conceptual
variables developed by Ramsey in 1978 and Peterson in 1978. In anticipation of conducting this first

national assessment of middle school student environmental literacy, the MSELI v9 was reviewed

148



again in 2005 for conceptual and operational validity and reliability by Hungerford, Volk, and
Meyers.

The review determined that the construct and measurement for environmental sensitivity needed
further exploration, and thus was undertaken. The MSELS includes four components for
environmental literacy: Ecological Foundations (Knowledge), Environmental Sensitivity, and
Cognitive Skills. See Table 1 for a tracking table from these general components through to the
number of items used for the scales used to operationalize these into measures. It includes the

components/general conceptual vatiables, conceptual variables, scale names, and the number of

items in each scale used in the MSEL.S v10.

Components/Elements | Conceptual sub (Index) Scale names Item no. N
of Environmental Variables (CSV) items
Literacy (General
Conceptual Variables)
Ecological Knowledge same Scale I. Ecological Foundations 5-21 17
Environmental Affect 1) Verbal CSV 1: Scale II. How You Think About the | 1)22-33 1) 12
(Commitment/ Commitment Environment
Sensitivity/ emotion) 2) Self identified CSV 2-5: Scale IV. You and Environmental | 2) 46, 47 2)2
environmental Sensitivity
sensitivity (Self,
family)
3) Outdoor nature 3)48-53 3)6
activities (family,
family/alone,
alone) 4) 54,55 42
4) Reading/
watching media
about nature/
environment 5) 56 51
5) Role Models
6) Emotion CSV 6: Scale V. How You Feel About the 6) 57,58 6)2
Environment Subtot
al 25
Cognitive Skills 1) Issue VL. Issue Identification, Issue Analysis and 1) 59, 60, 13
Identification Action Planning 67
2) Issue Analysis 2) 61 - 66 2)6
3) Action Planning 3)67-75 31
Subtot
al 10
Behavior Self Reported Pro Scale III. What You do About the 34 - 45 12
environmental Environment
behavior
Demogtraphics Age, grade, gender, | VIL. About Yourself 1-4 4
ethnic/racial
background
Total 68

Table 1: MSELS v10 general conceptual variables, conceptual subvariables, scale names and number

of items
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The presence of six subconceptual variables for environmental affect/sensitivity reflects the effort
historically undertaken to conceptualize and refine the psychological construct of environmental
affect/sensitivity. The major revisions to the MSELI v9 focused upon identifying a new scale for

environmental affect that focused upon emotion.

Our approach was also based on input from Carnegie Mellon University’s Office of Student
Assessment. They suggested we identify the simplest and most powerful affective constructs at the
heart of ES, in addition to incorporating constructs used in prior studies, build a bank of items, test
them, and conduct psychometric scaling analysis to identify scales that emerge from the data. We
theorized that environmental love and hate would be strong indicators of affect, based upon
psychological studies that have confirmed that these "common sense" emotions elicit reliable
responses We built a bank of 45 items for testing, pilot tested them in 2005 with 134 freshman and
sophomores at Belleville High School in Belleville, IL, then conducted psychometric scaling analysis
to identify scales that emerged from the data. The results were used to add a new two item scale,
"How you feel about the environment", which assessed environmental love and hate. Jeffrey West,
their teacher, was a professional colleague of one of PI’s, willing to support the research effort. (Our

thanks to him for his extensive assistance with printing and administering the survey).

Two process of printing the surveys introduced two errors found during the first administration of
them to student. Item 9 included only three response options, leaving off the fourth, but included
the correct response (option c). In addition, the first response options included extra words intended
for response option 2. After consideration of how to correct the item, it was determined by the team
that correcting the error on 5000 surveys, many of which had already been sent, would be too
difficult to attempt. We advised data collectors of the error and revised the script to students to have
them correct the errors on their survey. We noted the problem for follow-up during data analysis,

when we would examine the responses to assess if the item reliabilities had been compromised.

A second error in Iltems 57 and 58, comprising thtee"How your feel about the environment
scale", was the inclusion of two "strongly agreesponse options. Data collectors were advised
of the error, and sent a revised script to reatudents to correct the response option on their
surveys. Again, the items and scale need to bengigrutiny during data analysis to assess if this

error reduced the reliability of the responses.
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SURVEY ADMINISTRATION

Data Collectors

School Recruitment

GfK Roper was contracted to develop a sampling strategy to identify the number and location of
schools, staff and students for the surveys. Together we developed a stratified random sampling
strategy to identify 50 schools in 50 counties demographically representative of the U.S. Each school
was to have 2- 4 classes, balanced between 6" and 8" graders, for a total of approximately 5000
students. GfK - Roper identified the appropriate counties, then recruited schools, scheduled the test
administration date, and informed the Assessment Coordinator when each school was secured. To
incent each school's participation, $500 was promised to each for their successful participation (e.g.,
completing and returning each of the four surveys). During the highly iterative process of identifying
schools, GfK Roper did not identify a willing school in 13 of the original counties, requiring them to
identify new counties that fit the demographic profile and recruit schools in those counties. In one
case, the school and the data collector were unable to establish a workable date to administer the
survey, leading to a total of 49 schools having surveys administered. Data was collected and analyzed

for 48 schools, as one data set was lost during the process.

Data Collector Recruitment

To conduct the study at 49 locations around the U.S., a strategy of recruiting, selecting and training
environmental educators to administer the survey was used. Each data collector was provided $400
for each school they surveyed to cover any expenses related to the project. This incentive was quite
powerful. Recruitment was conducted in several ways. On our behalf, the NAAEE included a
request for applicants to be data collectors in their monthly e-newsletter and on the homepage.
Flyers were handed out to NAAEE members at the 2006 annual conference in several venues.
Emails were sent to the membership lists of the NAAEE Research Commission. These requests

were forwarded to a number of NAAEE state affiliates and other science and education mailing
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lists, generating over 100 hundred applications. When the initial set of fifty counties to be included
in the survey was identified by GfK Roper, approximately thirty-five data collectors from or
somewhat near those counties were identified as having applied to be data collectors. They were
asked if they were willing to administer the surveys. In some cases, data collectors traveled over one
hundred miles to survey their schools, a significant effort. Approximately fifteen counties did not
have applicants, and, in addition, thirteen of the original counties were changes due to unavailability
of willing schools in the original sample, requiring further recruitment efforts. The recruitment
process was iterative in this sense, with rolling recruitment and training conducted as counties were
replaced in the sample. The recruitment was done through appeals to state affiliates and direct
contact of the assessment coordinator to professional colleagues living near the selected counties.

This demonstrates the power of the NAAEE network.

The project schedule initially allowed for a minimum of eight weeks from the time a school was
selected to the date of surveying. Due to several factors, of the 33 schools for which the date of
being informed of the school's selection and the date of scheduled administration, five were
provided with one calendar week or less notice, 18 were provided with 1 - 2 weeks notice, six were
provided with 2-3 weeks notice, and 2 with four weeks notice. In some cases, data collectors were
recruited and trained on two day notice. Forty-five data collectors were eventually utilized at the 49
schools. Two data collectors worked with two schools each, and one data collector administered

surveys at three schools. The suggested notification,

Data Collector Selection

All data collectors indicated some experience in environmental education and interest in supporting
the study. Data collectors were selected based upon that experience, interest, proximity to the

selected counties and/or schools, and finally in order of application.

Training/ Preparation

Data collectors were prepared using a variety of methods. A range of materials were prepared to

explain project procedures, including a project FAQ sheet, guidelines and procedures, etc. These
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documents are in Appendix 2. Data collectors were generally sent two packets of materials. When
they were contracted, they were sent the first packet, "Initial Contact Packet for Data Collectors,
then, when their school was selected, they were sent the final one, a "Data Collectors Kit." If the
data collector was recruited after the school was selected, they were sent all materials at once. They
indicated that their training and preparation could be done in a few hours of reading. The majority
of the feedback received from data collectors through email and telephone conversations indicated

that the procedures were rather lengthy but very clear and helpful.

A password secured website was constructed on the NAAEE website, with all materials, including
those given to the schools and teachers; and data collectors were asked to review those materials as
well. The website was quite useful, as it enabled access by data collectors and principals to any
project materials through the internet, which proved very useful on a number of occasions when
materials were misplaced. The website included two discussion boards, one for data collectors and
one for school administrators to post questions and comments. The boards were not functional until
midway through the data collection period (April to June 2007). As a result, there was little
utilization. They might have been of use in replacing direct email communication. Overall, NAAEE
was very helpful in setting up the website, the secured webpage, and making project related materials

available.

While the overall strategy for training data collectors appears to have passed our expectation, issues
of parental consent were problematic. Only one of the 49 schools that participated required active
consent. The remaining 48 had on file written permission from the parents to administer surveys to
students. However, a number of schools and data collectors erroneously interpreted the materials we
sent them to require parents to sign and return the passive consent forms we provided to the school
administrator. This reduced the number of participating students when teachers mistakenly believed
that only students who had signed consent forms could participate. It is difficult to estimate the
numbers of students not surveyed because of this, but in several classes where this confusion was
document, about 50% of the students did not participate. The practice of sending two copies of the
passive consent form to parents, with instructions to sign and return one if they did not want their
child to participate was particularly confusing, based upon the number of inquiries made by data

collectors. It is recommended that the forms be revised to make the instructions on the form clearet.
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Administration of Surveys

The first surveys were administered on April 18, 2007 and the last on June 5. Five were given in later
April, 16 in the first two weeks of May, 22 administered on or between May 16 and May 31, and
four in the first week of June. The School information surveys were generally completed by school
administrators or their designees prior to or on the day the data collector went to the school. Only
one school did not complete the school information survey. The 6™ and 8 grade Program
Information surveys were also completed by 48 of the 49 schools by the teacher most familiar with
program. This was done either prior to or on the day the survey was administered. While data on
how many of the School Information and 6" and 8" Grade Program Information Surveys were
completed prior to, versus, on the day the data collector visited the school, it is clear that the strategy
of having data collectors as a part of the project to ensure that the forms were completed and
returned was a critical part of the projects success. All MSLES were administered to students during
their regularly scheduled classes, most done with multiple classes in a school cafeteria or library. In
all cases, the data collector went to the school, tried to meet with the principal prior to the survey to
review procedures and check the site to ensure suitability. The Data Collector Guidelines and
Procedures stated that the, "DC should visit room where students will take MSELS, to ensure that
the environmental conditions are suitable (i.c., that it is quiet, room temperature is ok, etc. This is

important, as variations in test conditions may affect results)."

The teachers introduced the data collector using the script provided to them (see Appendices), and
the data collector introduced himself or herself and the purpose of the survey using a script
provided to them (see Appendices). The data collector brought the surveys with them to ensure that
neither the teacher nor the students saw the survey prior to its administration. The data collector
also brought pencils with them, handed out the surveys, the scantron response sheets, and the
pencils to the students, and remained in the classroom to answer questions and collect the materials
when students were completed. The teachers also remained in the classroom to help maintain
classroom order and student comfort. Students whose parents declined permission were given an
alternate activity in another classroom. In one case, a substitute teacher was present, was not able to
maintain good order, resulting in less than optimal test conditions, as reflected in the low response
rates and too consistent responses (e.g., all responses are the same to the questions on a scale).

Those surveys were flagged with a note to the data analyst, will be assessed for validity, and deleted
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or included in the final data set according to rules to be established for doing so. In another case, the
principal was the teacher and used the first ten minutes of the class for other business, and dismissed

students ten minutes early, resulting in students not being able to complete the surveys.

In general, the standard 45 - 50 minute classroom period was sufficient time to administer the survey
and have students complete it. A review of the response sheets should indicate what percentage of
students were able to complete the MSELS. In general, data collectors reported that the
administration of the surveys went smoothly, once the schools were identified and the
administration of them scheduled. Regarding the scheduling, the practice of having GfK Roper
schedule the dates for administration was very helpful, as it secured the dates. In a few cases, data
collectors or schools needed to reschedule and worked it out to their satisfaction. Two of the first
schools scheduled for administration were not surveyed on their initial dates, due to
miscommunication between GfK Roper and the assessment coordinator. In one additional case,
there was their confusion about the date for administration of the survey, as GfK Roper scheduled

the date but did not inform either the assessment coordinator or the data collector of that date.

It needs to be noted that the initial timetable of providing the assessment coordinator with 8-12
weeks between the time of being informed of the schools selection and needing to administer the
surveys at them was appropriate. In general, about 3 weeks was provided, in a number of cases only
one week was provided, and in a few, a few days. Because of the power of the NAAEE network,
and the set of effective materials developed by the NELA team we were able to meet an extremely

accelerated timetable in all but a few cases.

In conclusion, the overall strategy of hiring, training, and utilizing data collectors to administer the

surveys was very successful.

Data Handling
The data collectors were asked to collect and return all documents, including the surveys, in one
package. This was done in the majority of cases, as only a few schools sent their School Information
Form, Program Information Forms, and/or 6" and 8" grade teacher forms directly to the
assessment coordinator. Each set of materials was then checked for completeness. If surveys or

other documents were missing, which was not unusual, the assessment coordinator or his assistant,
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Erica Fitzhugh, contacted the data coordinator to develop a plan for obtaining and sending the
information. The materials were sent to Dr. Tom Marcinkowski in three batches. Of the 49 schools
where the surveys were administered, 47 provided all required information. The two schools did not
provide their School Information Forms, 6 and 8" Grade Program Information Forms, and 6" and
8" Grade Teacher Information Forms. The schools were contacted repeatedly in an effort to obtain

the data, but due to summer break the data collector was unable to do so.

Administrative Notes

The strategy of having an Assessment Coordinator paid to accomplish the task, with sufficient funds
to have an assistant, was vital to the projects success. The number of hours spent on the project was
not tracked, and should have been. It is estimated that the project, not including team meeting,
required approximately 400 hours labor for the assessment coordinator and an equivalent effort
from his assistant. The remarkably high labor investment was necessary for a number of reasons,
including the overall complexity of the project (4 surveys, 67 schools, over 100 potential data
collectors), the use of replacement counties (necessitating additional recruitment efforts under severe
time constraints), and the inability of the project to provide a list of schools to be surveyed until very
late in the process. In some cases, a data collector was recruited, trained, materials sent, and the
surveys administered in four business days. Accomplishing this was labor intensive. It is strongly
recommended that at least eight weeks be provided between providing the names of the schools and

the administration of inquiry activities in the future.

In conclusion, the overall strategy of hiring, training, and utilizing data collectors to administer the
surveys was very successful. We have built a network of a number of trained data collectors, and

many indicated interest in continuing to work with the NELA team in the future.

Financially, the accelerated timetable required the extensive use of overnight and two-day FedEx
mailings. Establishing a FedEx account was very helpful, given the capacity of such accounts to
track mailings, etc. The project was able to reallocate funds to cover the increased expense ($4,430
total) by halving the printing budget, coming in only $52.20 over budget. The partial budget is below

in Figure 1.
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Category Expense to Date Budget

Printing $2,509.35 5500

Supplies $611.26 1000

Postage (for 12

mailings) $4,431.59 1000
$7,552.20 $7,500.00 -$52.20

Figure 1. Assessment Coordinator partial budget

The process for paying data collectors and schools was for the assessment coordinator to first secure
contracts with them. The initial contracts were problematic, with NAAEE staff providing a template
that indicated that the Purchase of Service Agreements (PSA) were to be sent to their office. Our
directions instructed them to be sent to the Assessment Coordinator. This resulted in much
confusion, and the PSA's were revised midprocess to indicate that they should be sent to the
Assessment Coordinator. Once the Assessment Coordinator verified that all materials were properly
completed, he authorized payment. Perhaps due to staffing changes at NAAEE, the original
protocol to have each data collector and school paid immediately upon the assessment coordinators
submission of the request for payment was changed. NAAEE sought to pay all parties in one batch,
and after discussion agreed to pay in three batches. The delay in payment had a high cost against the
goodwill built with the data collectors and schools. In the future, it is suggested that a performance

contract be used to incent good performance where possible.

Submitted by Ron Meyers, National Assessment Coordinator,

Addendum:

It should be noted that 1 of the 49 data sets was lost on transit between the Assessment Coordinator
and the Florida Institute of technology.

Some of the delay in payment to the on-site-data collectors and participating schools was due to the
misplacement of the payment lists by the Assessment Coordinator.

Bill McBeth, Principal Investigator
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Appendix 8: Materials Prepared for Data Collectors

Note: All forms are as distributed, with two exceptions: Font sizes have been decreased so the
original fits on this page, and all forms to be returned were printed on blue paper.
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National Middle School Environmental Literacy Assessment (NELA)
Recruitment FAQ's

What is NELA? NELA is a multi-year research project. Year one will explore the level of
environmental literacy among 6th and 8th grade students in public and private schools across
the U.S. This survey will gather information on these students' environmental knowledge, skills,
affective characteristics (feelings), and participation, as well as their grade level, age, gender,
and ethnic background. It will also gather information on the curriculum and teachers in
participating schools. If funded, Phase IT will gather student environmental literacy data from
classes which incorporate environmental education as a part of instruction and to compare
these data to the baseline data from Phase I. The classrooms in Phase IT might incorporate
widely-used EE programs or programs identified from the literature as those of prominence or
those where there is an expressed interest to participate Schools that appear to be effective
in the development of environmental literacy will be selected for Phase III in-depth visits to
conduct investigations of the variables associated with their success.

What organizations are participating in NELA? NELA is a multi-year research project funded
through an inter-agency agreement between the National Oceanic and Atmospheric
Administration (NOAA) and the U.S. Environmental Protection Agency (EPA) and supported by
the North American Association for Environmental Education (NAAEE). It is being led by a
team of faculty from the University of Wisconsin-Platteville, Florida Institute of Technology,
the Center for Instruction, Staff Development and Evaluation, the University of Arkansas, and
Northern Illinois University. Contact information is below.

I am interested in becoming a Data Collector. When do I start? You can start today by
completing the Data Collector (DC) recruitment form, and emailing it to Dr. Ron Meyers,
Assessment Coordinator, at rmeyersl at gmail.com foday. In early February 2007, the counties
selected to participate in the Assessment by GfK Roper will be posted on this website.
Interested Data Collectors should inform Dr. Meyers of the counties they want to collect data
in as soon as possible. Data Collectors will be selected in early February, and will be asked to
sign personal service agreements by the end of February. Selected Data Collectors should then
learn the Assessment protocols, and schedule school assessment dates. All literacy assessment
surveys should be conducted in the middle of April 2007.

How much is the stipend for Data Collectors? A $400 stipend will be provided to the Data
Collector for each school from which they successfully collect all requested data. The $400 is
to cover all expenses, including travel and meals. No additional funds are provided for travel.

What data are being collected? The NELA includes four "surveys" that we call packets:

* one on School Information that identifies the demographics of participating schools,

« one on Program Information that identifies a range of information about the school's
curriculum, including environmental aspects,

« one on Teacher Information for the teachers of classes participating in the survey to
complete, and

* the Middle School Environmental Literacy Assessment Survey (MSELS) for students to
complete.
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10.

11.

12.

13.

14.

15.

How many schools can I coordinate data collection for? Data Collectors can collect data at
as many schools as is reasonable, keeping in mind that the schools will be selected at random by
GfK Roper, so they will probably be many hundreds of miles apart. The Assessment Coordinator
will work with applicants to determine the schools with which they will work.

When will Data Collectors be paid? Payment for Data Collector's will be authorized when the
Assessment Coordinator receives and confirms that the schools have successfully completed all
four surveys. The checks will be sent as soon as possible upon receipt of materials.

What does it involve for Data Collectors? Data collectors complete a web-based orientation
identifying all protocols and procedures when they complete their Personal Service
Agreements, (this should take 1-2 hours). Then they call the School Principal confirm the
number of classes and students taking the MSELS, and establish a date for administration of
the four surveys. The data collector goes to the school the day the MSELS is to be given,
meets with the principal to confirm procedures, administers the surveys, and meets with the
principal inmediate after administration of the MSELS to confirm that everything has been
completed. Then the data collector sends all materials back to Dr. Meyers.

How many schools, classes, teachers and students will participate in the Assessment?
Fifty schools will be selected at random from across the lower 48 states in the United States.
About 200 classes and teachers will participate, and about 5,000 students.

Who is responsible for generating the sample of schools? The sample for this survey will be
developed by 6fK Roper. Using census data, they will select 50 counties from across the
country and then randomly selected one public or private school in each county that had both
6th and 8th grade classes. Then, they will ask the Principal if that school will participate in this
survey. If the Principal agrees, then GfK Roper determines how many 6™ and 8™ grade classes
from that school should participate so the overall sample is representative. If the Principal
agrees the school can participate, then the school does participate, and the principal randomly
selects that number of 6th and 8th grade classes to participate.

What kinds of schools are being selected? GfK Roper will select schools from a list that
includes private, public, and charter schools.

How many classes per school will be participating? From 2-4 classes per school will
participate. GfK Roper will identify how many classes at each school will participate.

How will participating classes in each school be selected? The School principal will randomly
select the participating classes. It is critical that the classes be selected at random, so we can
have a random sample of what is occurring in classes across the U.S. If principals select classes
with an environmental theme, the sample will no longer be random, and will over represent the
amount of environmental education being taught in schools, and the average environmental
literacy of U.S. middle school students.

Does there have to be an equal number of sixth and eight grade classes in my school? No,
there does not. GfK Roper will identify the number of classes in each grade so the right
number are selected for the entire country.

What students will be participating? Sixth and eight grade classes will participate.
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16.

17.

18.

19.

20.

What will happen if a student does not want to participate? The school will arrange an
alternative activity for all students who do not wish to participate in the survey.

Can I sign up my school or class to participate in NELA? Unfortunately, year one of the
NELA cannot accommodate this. If year two is funded, we will try to accommodate specific
requests for inclusion.

What is the project timeline? We are recruiting people interested in being Data Collectors
now, will identify the counties where participating schools will identified in February 2007, will
identify the specific participating schools in mid to late February 2007, and administer all four
surveys by mid April 2007.

What do participating schools receive? Participating schools receive $500 for successfully
completing and returning all four surveys.

When do schools receive their compensation? Payment to Schools will be authorized when the
Assessment Coordinator receives and confirms that the schools have successfully completed
and returned all four surveys. The checks will be sent as soon as possible after receipt of
materials and confirmation that they are complete.

Contact information:

Dr. Bill McBeth, Principal Investigator, University of Wisconsin-Platteville, mcbeth at uwplatt.edu
Dr. Ron Meyers, Assessment Coordinator, University of Arkansas, rmeyersl at gmail.com, 412-527-
9317

Research Team Members:

Harold Hungerford, CISDE, cisde at midwest.net

Tom Marcinkowski, Florida Institute of Technology, marcinko at fit.edu
Bora Simmons, Northern Illinois University

Trudi Volk, CISDE, cisde at midwest.net
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2000 P Street NW Suite 540 Washington DC 20036-6921
Tel: (202) 419-0412 Fax: (202) 419-0415

EA%EE Www.naaee.org

NORTH AMERICAN
ASSOCIATION FOR

ENVIRONMENTAL
EDUCATION

Promoting excellence in
environmental education

August 12, 2008

Dear ,

Thank you for agreeing to be a data collector lierXlational Middle School Environmental Literacys@ssment
(NELA). This letter and the attachments provideiafthackground to the project, guidelines and pouces for
your work, and a Purchase of Service Agreementdetvwou and the Project. Our plan is for you talle to
complete this project with several phone calls andmails and only one visit to your school. Yod08 stipend is
to cover your time, and all expenses, includingrytoavel. We will provide all surveys and supplieeded to
administer the Assessment.

Please be sure to complete the attached PersawatesAgreement between the Project Principalsyanaself.
Please contact him if you have any questions dolproes with the proposed sites. Then read the athElata
Collector (DC) Guidelines and Procedures documedtthe Project Timeline. Finally, go to the projebsite
(http://www.naaee.org/programs-and-initiatives/reslefela) and log in to thénternal project website to confirm
that you can do so. On the website, you can selgstiaf sites for which we still need Data colle. Please check
to see if you can be a DC for additional sites (@adh $400 for each one!), and/or help us ideuwtifer potential
DC's. If you can administer additional countieggsle contact Dr. Meyers and we will work out praced for
doing so.

Background of NELA

Excellence in environmental education requires Wetinderstand student's environmental literacinee as, "An
environmentally literate person is one who hasetinéronmental knowledge, affective dispositionslisko be able
to investigate and weigh various sides of enviramialessues, and actively engage in problem-soleimg) decision
making on those issues." Unfortunately, there a®nbeen an experimental national scientific sofdye
environmental literacy. This will be the first oraa historic event in environmental education. Vdeehtaken
extraordinary care to design every element of théysso it can provide a valid and reliable assesdgraf U.S.
middle school student's environmental literacy. imle on the team is to be THE person in the figlg
understand that your questions and input will hedpnake sure that the project works.

Our investigation of student environmental literé&egesigned to be a six year project. Year 1 lees lfunded by
U.S. EPA's Office of Environmental Education ane Mational Oceanic and Atmospheric Administratiod &
administered by the North America Association foviEonmental Education (NAAEE). The team includes: Bill
McBeth, University of Wisconsin, Platteville; Drrddi Volk, Executive Director, CISDE; Dr. Harold Hgerford,
President, CISDE; Dr. Tom Marcinkowski, Floridatitigte of Technology; Dr. Ron Meyers, University of
Arkansas, and; Dr. Bora Simmons, Northern lllindisiversity. GfK Roper has helped us design theysard
identify the participating schools.

Research Methods

We are conducting a modified (probability propantd) random sampling to identify 5,000 middle sdrstadents
who are representative of the natior’saéd &' graders. From each school 2 to 4 classes wilblted at random
by the principal, with approximately 25 studentsleaVe do not want classes that are consideredrtemaentally
related" to be intentionally selected by the piiatj and need your help to make sure that tharéi &' grade
classes that are selected are done so randomlly.dehool has been carefully selected to participetiee
assessment, and your work to ensure that we ofptaid data from those schools is vital to our abttithave a
representative national sample.

The research includes four different surveys, dditems. The first is, "School Information Formd, he completed
by the school principal or their designee. Thatvadi us to understand the school demographics stawassess
how this is related to environmental literacy amigieo information collected on the surveys. The sdde,
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"Program Information Form." This will be sent teetprincipal, who will give it to the teachers oétf” and &'
grade classes whose students will be taking traestusurvey. The third is, "Teacher Informationr®orvhich
explores the background of teachers of the studekitsg the Middle School Environmental Literacyr&y
(MSEL Survey). The MSEL Survey explores the envinental literacy of the students, based upon sexaadb
constructs of environmental literacy: ecologicalridations knowledge; how children think about thei@nment,
the actions they are willing to take to protectihat children do about environment, or the actitvey take to
protect it; their environmental sensitivity; howethfeel about the environment; and their envirortaléasue and
action skills.

The "Data Collectors Guidelines and Procedureslagxpin detail how we need you to conduct theremirocess.
We ask that you take several hours to review thid€lines and become familiar with them. If you hawey
questions on these procedures, or feel they neeificadion to make the process work, please contacso we can
help answer your questions — and know which proeneeded to be modified. This will also help uisk]y
consider, and if needed, adjust the project adtessample. Having the surveys administered cargigtby all
data collectors is critical to ensuring the data gollect, and the results we find, are high gualit

Use of the Data

The data generated through the surveys will beyaadlto identify the environmental literacy of stats across the
nation, as a baseline of data. Through future sisrwee will be able to identify trends in environntedriteracy by
comparing the results to the baseline and additipeer data. We will also be able to characterimednvironmental
programming being conducted in schools acrossdtiem Together, this information will help us asséhe
effectiveness of EE programs in the country andtifiethose variables that influence the effectioss of EE
programs. We will carefully analyze all data toesssthe relationships of the various conceptsateainvestigated.
The findings will be used to generate recommendatfor how to improve curriculum, instruction, aassessment.

Confidentiality and Anonymity

We are not going to collect any information thatuebenable us to identify individual students whket this
survey. We will ask them to not write their namestioeir survey. The information from the surveylhierefore be
anonymous. Since no names will be collected, thdtdoe nothing to keep confidential.

Future Surveys

The project team envisions that during Year 2 efihoject we will identify promising and/or widelsged programs
and approaches or programs where an interest tigipate has been expressed. We hope that thecdi¢ators
involved in collecting data for those schools Wil able to participate again in the project. Inrge 4 and 5
researchers across the field of environmental dturcwill be invited to conduct in-depth studiesngsa diverse
range of research methods and methodologies. Yisgplénned to summarize all research. Fundingokas
obtained for Year 1, and is being sought for y@aés

We are very excited to have you as a vital padwfnational team. We look forward to working wyjtbu this
spring. If you want to see the results of your effol'd like to encourage you to join us at theAEE Research
Symposium being held November™and 18" and the NAAEE conference being held Novembédt tidough 1%
in Virginia Beach, Virginia. | would love to be @&lo personally thank you for your efforts. Plefess free to email
(rbomeyers@clintonschool.uasys.g¢du call me (412-527-9317) with any questionsamaerns.

Sincerely,

Ron Meyers, Assessment Coordinator, NELA
Assistant Professor, Environmental Policy, Educatand Ethics
Clinton School of Public Service, University of Anksas
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North American Association for Environmental Education
2000 P Street NW Ste 540 Washington DC 20036

DATE:

TO: Name
Address SS#
City State Zip Tel: () -

FROM: Brian A. Day, Executive Director, NAAEE

PURCHASE OF SERVICE AGREEMENT: [NELA Agreement between Data Collector and
NAAEE] To accomplish the successful administration ofsitteool, teacher, program, and
MSELS with 8" and &' grade students, has agreed to provide the following
services from :

Description Rate Total
Schools

Contact Assessment Coordinator as needed withiqonestonfirm participatini| $400 pel
classes, and administration date. school

Coordinate with participating schools to schedulsB¥ S administration

Ensure that the following forms are completed aamtt 0 the Assessment
Coordinator: School Information Form; Teacher FoRmgram Information
Form, School Materials Verification Form and therBuary Sheet of Student
Participation.

Personally administer the MSEL Survey, collect syrliooklets and response
sheets.

Conduct exit interview with Principal to completeh®ol Materials Verification
Form

Return forms, surveys and materials to Assessnuamtimator

School(s)/county(ies) assigne

TOTAL

First name Last name (hereafter known as “Contrgcagrees to fulfil this agreement as an
independent contractor. The Contractor under timeg®f this Agreement will ndie considered
to be the employee of NAAEE under the meaning pliegtion of any federal or state laws,
including but not limited to unemployment insuramcevorkers' compensation laws, and will
not be entitled to any of the benefits of an NAA&mHployee. The Contractor assumes all
liabilities and obligations imposed by any suchdaw

<)
Signature/date Signature/date
Brian A. Day First Name Last Name
Executive Director Contractor

kkkkkkkkkhkkkhkkkkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkkk kkkkkkkkkkkkkkkkkkkhkkkkhkkkkkx

RETURN THIS FORM AS SOON AS YOUR SCHOOL ASSIGNMENTS ARE
DETERMINED TO : Ron Meyers, Assessment Coordinator, Clinton SkcbbBublic Service,
1200 President Clinton Avenue, Little Rock AR 72201
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NELA Project
Data Collector Guidelines, Procedures and Timelines

A. Data Collector (DC) Selection and School Assignment

1.

w

Potential DC goes to NAAEE NELA website, logs in or creates profile,
downloads, completes Data Collector Sign-Up Sheet, sends it via email to Dr.
Meyers, Assessment Coordinator (AC). (February 1-28)

. 6fK Roper selects counties to participate in NELA. ( Early- Mid March)
. NAAEE posts counties participating in NELA. (Early- Mid March)
. Potential DC regularly checks project website for posting of counties

available for data collectors, sends email o Dr. Meyers indicating what
counties they wish to coordinate. Dr. Meyers may also contact potential DC's
(Early- Late March)

. Potential DC is emailed her/his county assignment by Dr. Meyers, and

confirms her/his acceptance of the assignment to Dr. Meyers. If school
assignments are known then, Dr. Meyers will also present DC with school
assignment. (Early- Late March)

. Potential DC receives and reads Initial Contact Packet for Data Collector.

This includes a cover letter, these DC Guidelines/Procedures, and a Data
Collector Purchase of Service Agreement (PSA) for the schools for which
they will collect data. (Early- Late March)

. Potential DC completes the Data Collector PSA and returns it to Dr. Meyers.

They are then a contracted DC. (Mid to late February)

. If needed, contracted DC is presented at a later time with another request

for school assignment by Dr. Meyers, and confirms her/his acceptance.
(Early- Late March)

B. Project Orientation

1.

DC works out log-in name and password to access internal NELA site with
NAAEE personnel. (Mid to late February)

. DC logs info the internal NELA web-site, and completes posted orientation

procedures and review of project surveys and forms (pdf). (Mid to late
February)

. DC logs into and may post questions/comments on DC message board in the

secure segment of the NAAEE project web-site. (Mid February to April)

. DC confirms her/his readiness to proceed with all posted DC duties by e-mail

to Dr. Meyers. (Mid to late February)
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C. Initial Contact with Your School Principal(s) (Mid to late February)
1. DC contacts School Principal by phone to introduce her/himself: Confirms
that all of the materials in the School Packet have been received.

a. DC confirms that School Principal has returned their Personal Service
Agreement fo Dr. Meyers. If not, DC urges the School Principal to do
so.

b. Confirms that School has agreed to complete four different types of
forms:

i. School Information Form (completed by the Principal or

designee)

ii. Program Information Form for 6™ or 8™ Grades (completed by
teachers of students participating in survey)

iii. Teacher Information Form (completed by teachers of students
participating in MSEL Survey)

iv. MSEL Survey (completed by students, administered by Data
Collector)

c. Confirms that the participating 6™ and 8th grade teachers have been
selected at random. Please ensure that the teachers doing
environmentally-related courses have not been intentionally selected,
as that would devastate the ability of the Assessment to accurately
identify what is occurring in average, randomly selected schools and
classes of students. If the principal has intentionally selected
environment-related teachers and classes, please have them to
reselect classes and teachers.

d. Confirms the class periods of randomly selected teachers, the number
of students in each class.

e. Asks if the Principal has any project-related questions. (Principals will
have already been sent School Kit of information concerning the
project. These materials are listed on the NELA Materials Documents
Tracking Sheet).

2. DC and the School Principal confirm if School requires active or passive
parental consent for students to participate in survey, and finalize/review
procedures for obtaining consent.
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D. Identification of a Date for On-Site Data Collection/Administration,
number of students participating (These steps should be done during the same
discussion as in Step C) (Mid to late February)

1.

DC confirms with the School Principal that the Teacher Packets and Parental
Consent Forms have been distributed to participating 6th and 8th grade
teachers.

. DC asks Principal how many students are in participating classes and emails

this information to Dr. Meyers.

. DC and the School Principal identify the week(s) in early or the middle of

April for on-site data collection. If dates in April will not work, DC works with
the School Principal to identify possible dates for data collection that are
four (4) or more weeks prior to the end of the school year. DC encourages the
School Principal to check on possible dates with participating teachers.

. DC and the School Principal mutually agree on a date (one day for all

administration) for on-site data collection.

. DC and the School Principal and participating teachers agree on how survey

will be administered (e.g., one-time administration in an assembly/cafeteria
(preferred), separate administrations to 6th and to 8th graders, or separate
administrations to each class period), and the scheduling of the
administration(s).

. DC confirms with the School Principal and participating teachers that

alternative activities for students who do not have Parental Consent have
been set up. We are asking that teachers remain present during the
administration of the MSELS and complete the Program Information and
Teacher Information surveys during this time, so they will not be available to
supervise students in alternative activities. The details of who will take non
participating students to alternate activities and supervise them need to be
worked out.

. DC confirms with Dr. Meyers: whether the school is active or passive consent,

how the consents will be obtained, and that the date and manner the surveys
will be administered are ok.
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E. Preparations for Data Collection (Mid to late March)
DC receives Data Collectors Kit, including: Packet IIT Data Collector General
Materials (Second Data Collector Cover Letter, Data Collector's Copy - School
Material Verification Form (checklist) (Blue), Return Package: Postage, mailing
label) and Packet IV: Data Collector MSEL Survey Administration Materials
(Script for Administering MSELI, Customized sets of Scantron sheets (Blue),
Survey booklets (Blue), Pencils, Rubber bands)

1.

DC asks the School Principal OR participating teachers to confirm the fotal
number of 6th and 8th grade students, as well as the number who have
Parental Consent (who will participate in the survey).

. DC requests from Dr. Meyers an appropriate number of MSEL Survey,

Scantron forms, and pencils (number who will participate).

. DC receives Data Collectors Kit (Packets 3 & 4) from and sends confirmation

of receipt to Dr. Meyers.

. DC sends e-mail reminder to the School Principal and participating teachers

about the date and administration plan/schedule for the upcoming on-site
data collection within 2-3 days of that date. (Mid April)

F. On-Site Data Collection (Mid April)

1.

DC arrives early, signs in, greets the School Principal, and discusses plans for
the day.

DC collects Parental Consent Forms from Principal.

DC should visit room where students will take MSELS, to ensure that the
environmental conditions are suitable (i.e., that it is quiet, room temperature
is ok, etc. This is important, as variations in test conditions may affect
results)

For each administration of MSELS:
4. Shortly before administration, DC talks with the classroom fteacher:

a. DC collects "Parental Consent Forms" from the teacher, and reminds
teacher that students without Parental Consent should go to the
alternate activity (and leave the room).

b. DC asks teacher how to handle any potential problems during
administration (e.g., student misbehavior).

c. DC ask teacher to stay in the room, but to stay seated during the
survey and complete the Program Form and Teacher Information
Form. DC explains that these protocols help us administer the surveys
consistently across the country.
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DC asks teacher not respond to any student questions during the
survey, to allow the DC to handle them,

DC asks teacher to complete the Program Information Form and
Teacher Information Form while student complete the MSEL Survey.

5. As 1Ist step in administration of MSEL Survey:

a.

d.
e.

DC is either introduced by the teacher or introduces her/himself to
the class,

DC reads the statement on the nature and purpose of this survey to
the class (See MSEL Survey Administration Script),

DC reminds students that their answers on this survey will have no
effect on their class grades,

DC indicates that this will take about 45 minutes, and

DC asks students to raise her/his hand if they have questions during
the survey

6. As 2nd step in administration of MSEL Survey:

a.
b.

d.

DC distributes a Scantron form and pencil to each student,

DC asks each student to write in the name of her/his teacher, their
grade level, and the class period, but not their own name, at the top of
this form

DC asks students if they have ANY questions about to how to fill in
Scantron forms, and responds to those questions (e.g., be sure to fill
in each bubble completely, and fo erase wrong answers completely)

DC asks students to put their pencil down and turn over their
Scantron form when they are finished

7. As 3rd step in administration of survey:

a.

b.

DC distributes a copy of the MSELS to each student and asks
students not to begin yet

DC asks students to follow along as they read the opening directions
and the directions for each section

DC asks students to read all items carefully and to respond to all
items in all section honestly and to best of their ability

DC asks students to begin

DC keeps track of the completion time for each administration of the
survey, keeping track of the range ( the amount of time it took for
the first student and last student o complete the survey) as well as
the approximate mode (amount of fime it took for the majority of
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students to complete the survey). Upon completion, DC collects
Scantron forms, and then surveys (they can keep pencils)
8. At the end of each administration:
a. DC thanks the students and teacher for their participation and
cooperation with this survey
9. After all administrations:
a. DC meets with School Principal o check completed materials against
the School Verification Form, and locate any missing materials,
b. If all materials are completed and present, the School Principal and
DC sign and date School Verification Form
c. If all materials are completed and collected, including the School
Verification Form, the DC should thank the School Principal for
her/his cooperation

6. Post-Administration Steps (Immediately after administering surveys)

1. DC sends e-mail to Drs. Meyers and McBeth on the status of on-site
administration and completion/submission of materials, with cc to the School
Principal.

2. Dr. Meyers responds to DC and School Principal either: (a) thanking them for
their efforts, and authorizing the mailing of materials for that school to Dr.
Meyers; or (b) seeking information about any missing or incomplete materials,
and what steps will be taken to complete and provide those materials

3. When Dr. Meyers has received all completed materials for that school, he will
authorize payment by NAAEE to: (a) the School, as described in that
Contract; and (b) the DC, as described in that Contract
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DATA COLLECTOR SCRIPT

Hello, my name is . I'm condhgrt very important survey with kids
your age across the United States.

I’m going to give everyone in the class one of ¢hggestionnairedHOLD UP A
QUESTIONNAIRE) . It has questions in it that you're going to pewering to help us find out
what you think about the environment?.

This is not a test. There aren’t any right or vg@mswers — you just answer whatever you think
is the right answer for you. DO NOT put your namnethe questionnaire. Your answers will be
private. When you’re done filling out the survelgse the booklet and put it in this box.

(HOLD UP THE CLASSROOM BOX) . All the questionnaires will be put together tisat

when we get them back, we won't ever know whosehsse.

Please turn to page 8 and correct questions 5B&n@ption “e” should be strongly disagree.

When you're filling out the survey, if a questioska about something you don’t know about,
just don’t answer that question.

(PASS OUT QUESTIONNAIRES)
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Appendix 9. Report by Dr. Tom Marcinkowski,
Data Analysis Coordinator
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Procedures for Entering, Organizing, Editing, and Reparing Student Data for Scoring and
Analysis

Prepared by Dr. Tom Marcinkowski, Florida Institute of Technology

October 30, 2007

Phase 1: Reading Scantron Responses into Text Files

This first phase involved a number of related atéis. Dr. Marcinkowski provided Mr. Britt
Martin, Lead technician with Florida Tech’s Techogy Support Center, with the file folder for
each school provided by Dr. Meyers, as well as wmthrmation about the nature and number of
responses contained on the Scantron forms in dachMr. Martin prepared a script to read
responses on each set of Scantron forms into dilexDr. Marcinkowski and Mr. Martin

agreed that for the final items, Items 68-75 paitay to Action Strategies, this script would read
only responses that reflecttEELSdirections (i.e., options marked “a”) and ignateother
responses (i.e., options marked “b” through “ertker, both Mr. Martin and Dr. Marcinkowski
spent considerable time preparing sets of Scambroms for machine reading (e.g., erasing
incompletely erased responses and stray pencilandfinally, Dr. Marcinkowski provided Mr.
Martin with information on how to label the textefifor each set of Scantron forms by school
and by grade level (e.g., School 1 — 6 and Sche8).1

Once the script and Scantron forms were readytl@canner in which resulting text files were
to be labeled was clear, Mr. Martin proceeded #nl reach 8 and &' grade data set into the
Scantron reader, creating a text file for each,labdling each accordingly. This resulted in 95
text files; i.e., one for eacH"@nd &' grade sample, by school. The exception to thisfaras
School 12, where the combined sample'd&d &' grade students was small enough to warrant
reading them into a single text file, although thessponses were separated by grade level and
by a blank row. Mr. Martin then imported each of4h text files into MS Excel spreadsheets,
thereby creating a second set of 95 data filesMarcinkowski used the school and grade level
labels to match each text files to its correspogdis Excel file.

Phase 2: Formatting and Editing MS Excel Files

Once all MS Excel files had been created and phpteveled, Dr. Marcinkowski began to ready
these MS Excel files for scoring and analysishifirst step, each of the 95 MS Excel files was
formatted. This involved copying and pasting theadzet in each file to (a) create nine blank
columns in Columns A-I; and (b) to create two blaows in Rows 1 and 2. Columns A-l were
filled with information used to code each data astfollows:

Col. A: School ID number;

Cols. B & C: type of school (public, private norigeous, private religious);

Col. D: State ID number;

» Col. E: whether the county was one of the origbtatounties or a replacement county;
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» Col. F: County ID number;

» Col. G: range of grades in the school (K-8 = 1;8-8, 7-9 = 3, 6-12 = 4; etc.);
» Col. H: grade level; and

e Col. I: Student ID number (i.e., from 1 to n in atata file).

Similarly, in Row 1, each column was labeled whk torresponding Item number from the
MSELS, and Row 2 was left blank.

Once item numbers (columns) and Student ID numfpeves) had been added to each MS Excel
file, Dr. Marcinkowski matched each Scantron fomeach data record, and wrote the Student
ID number from the MS Excel file on each Scantromf. He checked whether student
responses to Item 2 on the MSELS, Grade Levelesponded to the grade level for each MS
Excel file and, as needed, moved any data recorttetproper grade-level file. Once this was
accomplished, he was able to review data recordagare that Scantron responses had been
properly read into each data file. He went throagbh data record to determine if each blank in
that data record corresponded to a blank on thehmat Scantron form. When the Scantron
reader had missed student responses (e.g., tgbsly fpenciled in, responses missed by the
Scantron reader), these were type into the daaAi the same time, he checked all “?” symbols
in that data record to ensure that the matchingtswa form did include multiple responses.
When multiple responses were encountered, bothti®caresponses were entered into the data
file (e.g., A/D). When it was apparent that ther8oan reader had misread partially erased
responses as a second response, the corresposdingath data file was replaced with the
marked Scantron response. Once this was donedbrafdhe 95 data files, these data files very
closely matched the sets of Scantron forms seftrbileyers.

A second round of formatting was undertaken ongidS Excel files in preparation for scoring
and analysis. The answer key to be used to scepemses on each item provided by Drs. Volk
and Hungerford was entered into Row 2 of each filata=urther, new columns were inserted
between each scale (e.g., before Item 5 and after 21 to separate items in the Il. Ecological
Foundations scale and to create a column in wini@nter scores on this scale). Each new blank
column was labeled with the corresponding scaleRp and the range of possible scores was
entered (Row 2). In one instance a column of resg®had to be moved to cluster items in the
same scale (i.e., ltems 59, 60, and 67 comprisethtiee-item issue identification sub-scale, so
responses to Iltem 67 were moved to the column exjdo Iltem 60).

Phase 3: Identification and Designation of UnusablResponses

During the process of matching data records (ia @lkgs) to Scantron forms (in file folders), Dr.
Marcinkowski recognized that there were severabl@ms with data records. First, in some
instances, student had failed to respond to ah@®items comprising one or more of the scales
in the MSELS. These were deemed missing responses.

Second, in some instances, students had respomdedie items and left other items blank

within a given scale. When the number of blanka given data record is relatively large, this
would adversely affect the calculation of scoresd analysis of data. As a result, in August 2007,
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members of the research team determined the nushbé&nks in each scale that would be
deemed acceptable and unacceptable. The follovanigidn rules were used to identify an
unacceptable number of blanks (i.e., at or abo%¢)25

» |l. Ecological Foundations (Iltems 5-21, or 17 it¢nfisur or more blanks;

* |ll. How You Think About the Environment, a measwoffevillingness or intention (Iltems
22-33, or 12 items): three or more blanks;

* V. What You Do About the Environment, a measursefvice and action (Items 34-45,
or 12 items): three of more blanks;

* V. You and Environmental Sensitivity, a measur@®fchological and experiential
dimensions of sensitivity (Items 46-56, or 11 it¢ntilsree or more blanks;

* VI. How You Feel About the Environment, a measuratbtudes toward or emotional
connection to the environment (Items 57-58, oeghi): one or both blank;

* VIILA. Issue Identification (Items 59, 60, 67, oitBms): one or more blank; and

* VILB. Issue Analysis, a measure of one’s abilaydentify values associated with
stances on issues (Items 61-66, or six items).ammore blank.

When the number of blanks in a given scale withifata record met or exceeded the number of
unacceptable blanks (above), the student’s resparséhat scale were deemed unusable. The
only exception to this was for the last scale mMSELS VII.C. Action Planning, a measure of
students’ ability to select action strategies (ke88-75). Students were asked to select the two
best action strategies and designate each bydfiltirfa.” As long as students selected at least
one action strategy, their response was deemegtabde (i.e., there was no unacceptable level
of blanks).

Third, in some instances, student responses reflaghat is commonly called a response set.
Two common forms of response sets are selectingahme lettered response for all items in a
given scale (e.g., all “a” or “e”), and sequencirgponses to look like a Christmas tree (e3., 1
item = A, 2%1tem = B, 3 Item = C, &' Item = D, and so on). In all cases in this studgponse
patterns that resembled Christmas trees on on@ scales were deemed invalid and therefore
unusable. However, this same rule wasappilied to data records in which the same letees w
selected over a series of items, because on a#estiales such as Ill. through VI. the consistent
selection of “c” (Unsure) was deemed acceptablaevéier, three of these scales included
negatively worded or “wake up” items as a checkhaninternal consistency (reliability) of
responses, allowing the usability of responsesiwdiresponse set to be determined.
Specifically, scales Ill. How You Think About thenironment and IV. What You Do About the
Environment included items that contained the waat” in bold and underlined (i.e., meaning
reversal items). Scale lll. contained three of ¢h=mms (Items 23, 25, and 27), while scale V.
contained two of these items (Items 34 and 45aduition, scale VI. How You Feel About the
Environment, contained two items, one of which wlaarly stated in a positive direction (i.e.,
“love”) and the other in a negative direction (i:taate”). In all instances in which students
selected the same lettered response for all itartieese scales, thereby failing to differentiate
responses on negatively worded items, these respovere also deemed unreliable and
therefore unusable.
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All missing responses and responses deemed unuwseatgehighlighted in the MS Excel data
files using yellow fill. This was done to make &sy to find and delete unusable responses
during later phases of data preparation, for ndrieese responses were to be used in the
calculation of scores or in any subsequent analykdata.

Phase 4: Conversion of Alpha to Numeric Responses

All of the steps undertaken in Phases 1 througtv8Ived the use of alphabetic (alpha) data read
into data files from completed Scantron forms, gy because it was easier to use alpha data
to do undertake these tasks. However, alpha datactrusable in quantitative analyses; rather,
they must be converted from an alpha to a numeria.fWith the support of Dr. Mike Gallo,

Ms. Katie Nall, a Ph.D. student in Mathematics Eation and recipient of a University Graduate
Scholarship, was asked to assist with the alpmamaeeric conversion of data in all MS Excel
files. Mrs. Nall wrote a script in Visual Basichoake these alpha-to-numeric conversions, and
then used that script to make these conversioad @b MS Excel files (i.e., A=1, B=2, C=3,

D=4, E=b).

At the same time, Mrs. Nall completed two additiglaaks. First, as noted under Phase 3, there
were six negatively worded items that required reeacoring. Dr. Marcinkowski identified
those items for Mrs. Nall, and she completed tiseme= scoring for these six items in all files
(i.e., A=5, B=4, C=3, D=2, E=1).

Second, the scoring for the last set of items, $té8t75, was complicated for two reasons: (a)
scoring would involve the use of a weighted nunan@lue for each of the various action
strategies; and (b) scoring would involve the usenty two selected action strategies even
when students selected more than two becausesttiie way the directions for this set of items
and the corresponding scoring protocols read. $o eluce any confusion or error in scoring
this set of items, Mrs. Nall followed the scoringegdtions provided by Dr. Marcinkowski, with
advice from Drs. Hungerford and Volk. In cases welmore than two action strategies had been
selected (i.e., marked with “a” and converted “1Hg numerical values for the two selected
action strategies with the lowest weightings wemnasied. This was done in an effort to avoid
inflating student scores over this set of itemsiciwhvould have occurred had the numerical
values from more than two selected strategieseotwi selected action strategies with the
highest weightings been used to score these respons

Phase 5: Treatment of Missing Responses

While the data records with 25% or more missingoeses were identified and deemed
unusable in Phase 3, there were still a ratheelatgnber of data records in which there was a
smaller number of missing responses (blanks). Mgsgesponse, or blanks, in the data record for
a given scale can reduce student scores for thbg and, in doing so, affect summary statistics
(i.e., reduce scores in proportion to the numbéndarks). To reduce, but not eliminate, the
effects of this smaller number of missing respomsestudent scores and results, Dr. Mike
Gallo, advised Dr. Marcinkowski to consider usinipian of multiple imputation commonly
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referred to as “hot deck imputation” (HDI). Infortien about multiple imputation was

circulated to members of the research team indima bf e-mail attachments for their review and
comment. In light of the potential value of andited concern about the use of HDI, Dr.
Marcinkowski made the decision to subject all 95 E&&el numeric files to HDI.

Basically, HDI involves three steps. First, for le@ata record in which blanks are found, the
researchers search for one of more closely mataateyrecords within the same data file (i.e.,
by school and by grade level). The criterion fozegtance as a matching record used in this
study was 60% or more of common responses (erdl, #6cological Foundations, matching
records had at least 11 of 17 identical responSegjond, corresponding values from matching
records are compared and, when appropriate, uséd o’ missing responses. In this study,
when no matching record(s) were found, the miss#sgonse remains blank and was filled in
with blue. When one matching record was found ctiveesponding value from the matching
record was used to fill in each missing respons@&dtances where more than one matching
record was found, the best matching records wergaced. If there was a consistent or
reasonably consistent corresponding value, thisruged to fill in the missing response.
However, when multiple matching records do notd/elconsistent corresponding value, the
missing response was left blank and filled in viathe. Third, it is incumbent on researchers
involved in HDI to prepare a detailed record ofialputation decisions, to include all missing
responses (i.e., within each data file, by Item &hdlent ID number), all matching records, and
all imputation decisions.

Using the strategies described above, Dr. Marcirgkpand Mrs. Nall used HDI to search for
and, when appropriate fill in, missing responsesaaoh data file. Dr. Marcinkowski did so for
Schools 1 — 30, and Mrs. Nall did so for Schools 80. Each maintained a detailed record of all
missing responses (blanks) encountered and ahplltation decisions. In all cases, within the
data files, imputed values used to fill in blanksrevhighlighted in red font.

Phase 6: Final Preparation of Data Sets

Following the completion of HDI, the final prepauat of data sets involved two steps. First, as
required in the contract with the Center for SurResearch and Analysis (CSRA) at the
University of Connecticut, a MS Excel master filasicreated for all'6grade data. Starting

with School 1 and progressing to School 50, eatbfs# grade responses was copied into this
master file. Once each was copied and pasteesgibnses deemed unusable (Phase 3, fill in
yellow) were deleted, a search was run to delegeadditional unusable responses on Items 57
and 58 (i.e., scores of 5 on one item and 1 owtiher) and for any missed blanks, and other
cosmetic edits were made (e.g., to use the sanadfiblfor all remaining blanks, to change all
Student ID numbers to black font). The same prosiwere used to prepare a master file for
8" grade data.

Second, these two MS Excel master files were sellrs. Nall for the final step in data
preparation. To prepare these two data files forisg and analysis, she undertook a second
round of numeric conversions. As noted under PAaseher first alpha-to-numeric conversions,
all items were scored 1-5. However, in order taulate scores for scale Il. Ecological
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Foundations, IIV.A. Issue Identification, and VII.Bsue Analysis, numeric scores had to be
converted to O’s (for all incorrect responses) aisdfor all correct responses). Mrs. Nall wrote a
script in Visual Basic to make these conversionsgithe scoring key included in all alpha and
numeric files, and then made those conversiongeSamn these scales were not calculated, as
this was to be done by the data analyst at CSRA. Mall sent these finaf'Gand &' grade data
files back to Dr. Marcinkowski, who ran checks tsere that the conversions from 1-5 to 0-1
were accurate. No conversion errors were founaehynod the cases in which this check was run.

Phase 7: Provision of Final Master Data Files

These final 8 and & grade MS Excel master data files were distribte@SRA, to Dr.

McBeth, Project PI, and to Dr. Trudi Volk, Managéithe CSRA Contract, on Tuesday, October
23. They were sent to CSRA to permit Mr. Sanjeewaauldaratne to prepare these data sets for
weighting and data analysis. They were sent taM@Beth and Dr. Volk to notify each that

these responsibilities within the CSRA contract hadn fulfilled, to allow them to review the
data set and make any needed adjustmemtStL Sdirections and items (e.g., for Items 68-75),
and for back-up purposes.
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