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Abstract 

The purpose of this study was to develop a valid and reliable instrument 

with which to assess the environmental literacy of fifth grade students in 

Wisconsin. 

Funding was provided by the Wisconsin Environmental Education Board. 

An advisory panel was formed; its membership consisted of representatives 

from the Wisconsin Department of Public Instruction, the Wisconsin 

Department of Natural . Resources, the Wisconsin Education Association Council, 

educational institutions, and a nature center. Components of environmental 

literacy and the format of the instrument were determined by a review of 

relevant literature. Multiple choice items were utilized for the cognitive 

subtest and Likert-type items were utilized for the remaining subtests. A 

search was made for existing instruments that met the needs of the current 

study; however, none were found. 

Existing items were adapted and new items written by the researcher 

and reviewed by a validity panel of educators familiar with environmental 

education and fifth grade students. Additionally, items were reviewed to detect 

bias against females, blacks, Native Americans, and Hmong students. Four pilot 

assessments were created and piloted on groups of 140 - 157 fifth grade 

students. An item analysis was performed and the most effective items or those 

that were determined to be well written and important to environmental 

literacy were included in the final pilot assessment to be administered in the 

spring of 1993. 
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CHAPTER I 

THE PROBLEM AND ITS SETTING 

IMPORTANCE OF THIS STUDY 

Humanity has long taken the environment for granted and ignoring 

environmental impacts has led to disaster for several cultures. An early 

Mexican civilization was highly successful until they altered the environment 

to the point that· the conditions necessary for their own survival no longer 

existed. The farming and ranching practices of the . pioneers on the Great 

Plains of the United States during the late 1800's and early 1900's exacerbated 

the droughts of the same period and led to the Dust Bowl of the 1930's. As a 

result, nine million acres of crop land were destroyed, 80 million acres were 

severely damaged, and thousands of farm families displaced (Miller, 1988). 

Current indicators suggest that humans continue to alter their 

environment, this time on a global scale. "The world is losing 7% of its topsoil 

from potential crop land each decade. The situation is worsening as farmers ... 

cultivate areas unsuited for agriculture to feed themselves and the world's 

growing population" (Miller, 1992, p. 319). The amount of land covered by 

desert is expanding as grassland continues to decline and forests are destroyed 

at an increasing rate for short term survival or economic gain. The Earth' s 

protective layer of ozone is being depleted "twice as fast as expected over parts 

of the northern hemisphere" (Worldwatch Institute, 1990, p. 161). Recent 

studies indicate that "cancer is increasing in industrial countries above and 

beyond that due to cigarette smoking or aging alone .... The combination of air 
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pollution and industrial activity is obviously a very important factor .... Sharp 

increases are occurring in brain cancer, lung cancer, a blood cancer called 

multiple myeloma, and the dangerous skin cancer called melanoma" ("Cancer 

Death," 1990). Human population is increasing at an exponential rate while 

supplies of clean food and water remain constant or shrink. " All the principal 

changes in the earth' s physical condition--eroding soils, shrinking forests, 

deteriorating rangelands, expanding deserts, acid rain, stratospheric ozone 

depletion, the build up of greenhouse gasses, air pollution, and the loss of 

biological diversity are affecting food production negatively" (Worldwatch 

Institute, 1990, p. 10). 

Environmental education (EE) may be humankind s' best hope of 

reversing its dash toward self destruction. 

aware of environmental problems and 

It is not enough that people are 

issues or that they believe the 

environment is worth protecting. By definition, an environmentally literate 

population will .ru...t to counteract the damage done to the Earth' s system and 

prevent further degradation. 

In 1977 the Tbilisi Intergovernmental Conference on Environmental 

Education outlined what are· now broadly accepted goals for environmental 

education as follows: 

• to foster clear awareness of, and concern about, economic, social, 

political and ecological interdependence in urban and rural areas; 

• to provide every person with opportunities to acquire the knowledge, 

values, attitudes, commitment and skills needed to protect and improve 

the environment; 

• to create new patterns of behavior of individuals, groups and society as 

a whole towards the environment (Tbilisi Declaration, 1977). 
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Recognizing the difficulty in transforming the above goals into 

objectives, Hungerford, Peyton, and Wilke (1980) developed a set of 

intermediate or sub-goals designed to facilitate the development of 

instructional objectives. They stated that "the superordinate goal of 

environmental education [is] ... to aid citizens in becoming environmentally 

knowledgeable and, above all, skilled and dedicated citizens who are willing to 

work, individually and collectively, toward achieving and/or maintaining a 

dynamic equilibrium between quality of life and quality of the environment." 

This goal was broken down into four levels, each containing specific sub

levels. The four levels are: 

Level I. Ecological Foundations Level 

Level II. Conceptual Awareness Level--Issues and Values 

Level III. Investigation and Evaluation Level 

Level IV. Environmental Action Skills Level--Training and Application 

Some states, such as Wisconsin, are mandating teacher preparedness in 

environmental education and state-wide environmental education curriculum 

development and implementation. Instruction in EE has been the focus of 

several pieces of legislation in Wisconsin. All teachers of early childhood, 

elementary, secondary agriculture, social studies, and science seeking 

certification after 1985 are required to have received training in EE (Engleson, 

1985). By September, 1990 each school district was required to have an EE 

curriculum in place. The Wisconsin Environmental Education Act (DPI, 1990), 

signed into law in 1990, mandated a periodic assessment of the environmental 

literacy of Wisconsin 's teachers and students. It also established the Wisconsin 

Environmental Education Board to identify needs and priorities for addressing 

the state' s environmental education needs. The same legislation mandated the 
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formation of the Wisconsin Center for Environmental Education at UW-SP to 

"assist in the development, dissemination, implementation and evaluation of 

environmental education programs for elementary and secondary school 

teachers and pupils." (p. 2) 

In addition to the development of EE curriculums educators and 

research~rs have designed various instruments intended to assess specific 

component(s) of environmental literacy. However, none of these assessed, at 

the fifth grade level, all four areas outlined by Hungerford et al. (1980). For 

example, Maloney and Ward (1973) and Maloney, Ward, and Braucht (1975) 

developed an instrument to measure ecological attitudes and knowledge of 

adults. Iozzi (1976) developed "The Environmental Issues Test" which assessed 

junior high, senior high, and college students' moral development in relation 

to an environmental issue. Jaus (1982) developed an instrument with a similar 

purpose for use with fifth grade students. Chin (1985) evaluated the effect of 

environmental programs on second and third graders' attitudes toward the · 

environment. 

Evaluation plays an integral role in curriculum development and 

revision. If the effectiveness of environmental education programming is to 

be assessed and improved, a comprehensive instrument that can be widely 

administered must be developed. Over a decade ago Lucko, Disinger, and Roth 

(1982), called for a review of environmental education and its impact on 

individual students and the educational enterprise. To date it appears no such 

comprehensive tool exists for assessing environmental literacy in the field of 

environmental education. Without such an instrument it is impossible to 
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acquire baseline data regarding the environmental literacy of a population 

and determine the long term effectiveness of the environmental education 

that the population receives. 

THE STATEMENT OF THE PROBLEM 

The problem addressed by this study is the absence of a valid and 

reliable instrument to measure the level of environmental literacy of fifth 

grade students in Wisconsin. 

GOAL 

The goal of the this study is to develop a valid and reliable instrument to 

measure the level of environmental literacy of fifth grade students in 

Wisconsin. 

OBJECTIVF.S 

1. The study will develop an instrument to assess the environmental literacy 

of Wisconsin students in grade five. 

2. The instrument will be written to be comprehended by students reading at 

the fourth grade level. 

3. The instrument will be written to be understood by children living in 

urban or rural settings. 

4. The instrument will be written to be understood by children of minority 

groups, specifically black, Native American, and Hmong children. 
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5. The instrument will be written to be inoffensive to children of minority 

groups, specifically black, Native American, and Hmong children. 

6. The instrument will be written to be unbiased toward male or females. 

7. The instrument will be written to be administered by classroom teachers 

within a 45 minute time period. 

8. The instrument will be inexpensive to score and administer. 

DELIMIT A TIO NS 

1. The instrument developed will be limited to a paper and pencil test with an 

administration time of no more than 45 minutes. 

2. The instrument developed will be limited to measuring the level of 

environmental literacy of Wisconsin students in grade five. 

3. The study will not determine specific experiences that lead to 

environmental literacy. 

4. The study will not assess the effectiveness of specific environmental 

education programs. 

5. The study will not assess the effectiveness of current environmental 

education programming in Wisconsin. 

6. The study will not be used to compare schools, or school districts with 

regard to effectiveness of instruction in environmental education or any 

other area. 

7. The study will not provide a basis for comparing the effectiveness of 

instructors of elementary aged children regarding environmental 

education. 
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DEFINITION OF TERMS 

Assumption of Personal Responsibility. The ownership of one's 

contribution to the environmental problems of the day. 

Content Validity. "The accuracy with which an instrument measures 

the factors or situations under study" (Leedy, 1989, p. 27). Content validity is 

often determined by an outside panel of experts. 

Ecological Foundations. Sufficient knowledge of ecology to permit 

individuals to make ecologically sound decisions with regard to humans and 

the environment (Hungerford et al., 1988). 

Environmental Action. That behavior initiate-ct by an individual 

intended to remediate an identified environmental problem (Ramsey, 1979, p. 

16). Categories of environmental actions are listed and defined below. 

Ecomanagement. For the purpose of this research, ecomanagement is 

any physical act that affects the environment in a positive manner, 

e.g., picking up litter, conserving electricity, or planting fast growing 

plants on exposed ground to prevent soil erosion. 

Economic Action. For the purpose of this research, economic action is 

practiced at any time that an individual uses financial resources to 

affect the environment in a positive manner, e.g., purchasing products 

from companies that follow policies that have as little negative impact 

on the environment as possible. 
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Persuasion. For the purpose of this research, persuasion is practiced at 

any time that an individual attempts to convince others to engage in an 

environmentally responsible practice or to change their opinions about 

an environmental topic or issue, e.g., writing letters or having 

discussions concerning a particular topic. 

Political Action. For the purpose of this research, political action is 

practiced at any time that an individual utilizes his or her rights in a 

democratic society to be involved in the governmental decision making 

process, e.g., voting in elections and referendums or volunteering for a 

politic al candidate or cause. 

Lei:al Action. For the purpose of this research, legal action is practiced 

at any time that an indi victual utilizes laws or regulations to effect 

positive environmental change, e.g., reporting illegal dumping of 

wastes or illegal harvesting of natural resources. 

Environmental literacy. The state of being environmentally 

knowledgeable and, above all, skilled, dedicated, and willing to work, 

individually and collectively, toward achieving and/or maintaining a dynamic 

equilibrium between quality of life and quality of the environment (adapted 

from Hungerford et al., 1980, p. 45). 

Environmental sensitivity. An empathetic or understanding view of the 

environment. An environmentally sensitive individual "respects ecological 

integrity and... believes that humans must live, somehow, in ecological 

harmony with the natural environment" (Hungerford, Litherland, Peyton, 

Ramsey, & Volk, 1988, p. 6). 
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Environmentally responsible behavior. For the purpose of this 

research, environmentally responsible behavior is any behavior intended to 

prevent or remediate environmental problems. 

Face Validity. The type of validity that indicates if an instrument is 

measuring what it is intended to measure and if the sample being measured is 

representative of the belief, knowledge, value, or behavior being measured 

(adapted from Leedy, 1989, p. 27). 

Goals for Curriculum Development in Environmental Education. A set of 

curricular goals developed by Hungerford, Peyton, and Wilke ( 1980) that 

include: 

Ecological Foundations Level. Knowledge that permits the 

learner to eventually make ecologically sound decisions with 

respect to environmental issues. 

Conceptual_ Awareness Level--Issues and Values. A conceptual 

awareness of how individual and collective actions may influence 

the relationship between quality of life and the quality of the 

environment and how these actions result in environmental 

issues which must be resolved through investigation, evaluation, 

values clarification, decision making, and finally, citizenship 

action. 

Investigation and Evaluation Level. The development of the 

know ledge and skills necessary to permit receivers to investigate 

environmental issues and evaluate alternative solutions for 

remediating these issues. Similarly, values are clarified with 

respect to these issues and alternative solutions. 
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Environmental Action Skills Level--Trainin& and Application. 

The development of those skills necessary for receivers to take 

positive environmental action for the purpose of achieving 

and/or maintaining a dynamic equilibrium between quality of 

life and the quality of the environment (adapted from 

Hungerford et al., 1980, pp. 43-44). 

Instrument. For the purposes of this study, instrument refers to a test, 

taken with paper and pencil, administered to a large group in a standardized 

fashion that measures an individual' s environmental literacy. 

Locus of Control. "An individual's sense that he or she can manifest 

some influence upon or control over the outcomes of a specific activity .... 

in tern al locus of control refers to the belief that the individual can exert such 

influence or control.. .ex tern al locus of control refers to the belief that such 

influence or control is attributed to external forces (examples include 

powerful others, chance, or fate)" (Iozzi et al, 1990, p. 4). 

Representative sample. Part of the population of fifth grade students in 

Wisconsin that statistically represents the whole in terms of gender and the 

size of the school district attended. 

ASSUMPTIONS 

1. Attaining a degree of environmental literacy is an appropriate goal 

for fifth grade students in Wisconsin. 

2. Environmental literacy can be measured in a school setting with a 

paper and pencil test. 



3. The Goals for Curriculum Development in Environmental Education 

(Hungerford et al., 1980) provide an appropriate standard for the assessment of 

environmental literacy. 

CHAPTER SUMMARY 

A set of broadly accepted goals for EE was developed in 1977 and 

operationalized in 1980. Since this time environmental educators have been 

developing and delivering curriculums with the intent of meeting these goals. 

Many studies have been undertaken to examine the effectiveness of specific 

educational efforts. Educators and researchers now wish to determine the 

level of environmental literacy students have attained as a result of the 

various educational experiences. The purpose of this study is to develop an 

instrument to assess the level of environmental literacy attained by fifth 

grade students in Wisconsin. The instrument will be based on the goals of EE as 

expressed in A Guide to Curriculum Planning in Environmental Education 

published in 1980 by the Wisconsin Department of Public Instruction. In the 

process of developing the instrument existing instruments will be reviewed 

for content and utility in this effort. If an instrument is found that achieves 

the goals stated in this chapter every effort will be made to gain permission 

for its use in this study. Additionally, items that appear to have potential for 

the instrument under development will be adapted to fit the purpose and 

population of this study. 
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Chapter II 

Review of Literature 

COMPONENTS OF ENVIRONMENT AL LITERACY TO BE ASSESSED 

Researchers have been working to define the components of 

environmental literacy for over two decades. A discussion of the history of EE 

and the traits that have, over time, shown a relationship to environmental 

literacy follows. 

The literature relating to environmental literacy can be traced back to 

the Belgrade Charter (1976) and earlier. However, most current 

environmental education has its roots in the first Intergovernmental 

Conference on Environmental Education, held in 1977 at Tbilisi, Georgia (in 

the former U.S.S.R.). At this historic meeting, representatives from more than 

60 countries conferred for two weeks and unanimously adopted the Tbilisi 

Declaration. This document identified the role and characteristics of EE, and 

further identified the five categories of EE objectives which constitute a first 

attempt at identifying key components of environmental literacy: 

Awareness: to help social groups and individuals acquire an 

awareness and sensitivity to the total environment and its allied 

problems. 

Knowledge: to help social groups and individuals gain a variety of 

experience in, and acquire a basic understanding of, the environment 

and its associated problems. 
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Attitude: to help social groups and individuals acquire a set of values 

and feelings of concern for the environment and motivation for 

actively participating in environmental improvement and protection. 

S k ii Is: to help social groups and individuals acquire skills for 

identifying and solving environmental problems. 

Participation: to provide social groups and individuals with an 

opportunity to be actively involved at all levels in working toward 

resolution of environmental problems (cited in Hungerford, Peyton, & 

Wilke, 1980, p. 45). 

There is considerable research which supports the role of the Tbilisi 

objectives as basic components leading to environmental literacy. In fact, the 

Tbilisi objectives provide the framework for many current EE curricula and 

guides to curriculum writing (e.g., Engleson, 1985). 

Harvey (cited in Hungerford, Peyton. & Wilke, 1980, p. 43) defined the 

goal of EE as " ... to aid citizens in becoming environmentally knowledgeable 

and, above all, skilled and dedicated citizens who are willing to work, 

individually and collectively, toward achieving and/or maintaining a dynamic 

equilibrium between quality of life and quality of the environment." In 1980, 

Hungerford, Peyton, and Wilke operationalized the Tbilisi objectives into a set 

of goals for curriculum development in EE: 

I. Ecological Foundations Level: This level seeks to provide the 

receiver with sufficient ecological foundations knowledge to permit 

him/her to eventually make ecologically sound decisions with respect to 

environmental issues. 
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II. Conceptual Awareness Level--Issues and Values: This level 

seeks to guide the development of a conceptual awareness of how 

individual and collective actions may influence the relationship 

between quality of life and the quality of the environment and, also, 

how these actions result in environmental issues which must be 

resolved through investigation, evaluation, values clarification, 

decision making, and finally, citizenship action. 

III. Investigation and Evaluation Level: This level provides for 

the development of the knowledge and skills necessary to permit 

receivers to investigate environmental issues and evaluate alternative 

solutions for remediating these issues. Similarly, values are clarified 

with respect to these issues and alternative solutions. 

IV. Environmental Action Skills Level--Training and 

Application: This level seeks to guide the development of those skills 

necessary for receivers to take positive environmental action for the 

purpose of achieving and/or maintaining a dynamic equilibrium 

between quality of life and the quality of the environment. (pp. 43-44) 

Each subgoal attempts to identify curricular elements which all 

environmentally literate citizens should possess. Hungerford, Litherland, 

Peyton, Ramsey, and Volk (1988) describe such an individual as being "able 

and . willing to attempt to make environmental decisions which are consistent 

with both a substantial quality of human life and an equally substantial 

quality of the environment. further, this individual is motivated to act on 

these decisions either individually or collectively" (p. 1). 
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What causes a person to act as an environmentally literate individual? 

Considerable research has been conducted in an effort to determine the 

prerequisites of responsible environmental behavior. In a meta-analysis of 

the literature of the previous decade, Hines, Hungerford, and Tomera (1986-

1987) found verbal commitment to act upon a specific matter, locus of control, 

and personal responsibility to be critical. Iozzi, Laveault, and Marcinkowski 

(1990) include environmental sensitivity, pro-environmental attitudes, 

internal locus of control, assumption of personal responsibility, knowledge of 

issues, knowledge of action strategies, and skill in using action strategies as 

correlates and predictors of responsible environmental behavior for adults. 

Hungerford et al. (1988) list the components of environmental literacy as: 

knowledge of action strategies, perceived skill in using action strategies, 

environmental sensitivity, locus of control, knowledge of issues, beliefs and 

values, and ecological concepts. Sia, Hungerford, and Tomera's (1985 - 1986) 

research and Sivek and Hungerford 's (1988) research involving appreciative 

and consumptive resource users respectively, indicate that the skill that an 

individual perceives him/herself to possess with regard to action strategies is 

a determining factor in the level of environmentally responsible behavior the 

individual exhibits. 

To reiterate, there appears to be general agreement in the literature 

that the following factors are related to responsible environmental behavior: 

• knowledge of ecological concepts 

• knowledge of issues 

• perceived knowledge of action strategies 

• pro-environmental beliefs and values or attitudes 

• internal locus of control 
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• sense of personal responsibility toward the environment 

• perceived skill in the use of action strategies. 

It is the variables listed above that the current instrument seeks to 

assess. This literature review discusses methods for assessing these variables 

and documents the need for the development of a comprehensive instrument. 

At the time of this writing a single instrument designed to assess the 

components of environmental literacy listed above does not exist. However, 

instruments have been developed to measure selected components of 

environmental literacy. Several instruments written at the fifth grade level 

or that could be adapted to this population are reviewed in subsequent sections 

of this chapter. Studies targeted at an older or· younger population that have 

some relevance to the instrument under development are also discussed. 

Studies for which information regarding instrument development, validity, 

and reliability was unattainable were generally not included in this review of 

the literature. Exceptions have been made when a factor unique to the study is 

relevant to the development of the current instrument. 

MODELS OF COGNITIVE ASSESSMENT 

There are several methods available with which one might assess 

cognitive components of environmental literacy. Many cognitive components 

may be assessed with open ended items. Essay questions give an evaluator a 

detailed sample of respondents' cognitive processes and grasp of material. 

These questions require little time to write but are time consuming to 

administer and evaluate. Even with specific criteria for evaluation, essay and 
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short answer items require a degree of subjective evaluation/scoring. 

answer items, however, take less time to administer and evaluate. 

Short 

Items requiring answers in the form of lists, as with essay and short 

answer, eliminate much of the advantage that test wise students have on 

multiple choice or matching items. Like all open ended items, these rely on 

subjective evaluation. 

Another option is the use of multiple choice items. Good multiple choice 

items are difficult and time consuming to construct but are easy to score. 

Matching items are of limited value; while generally easy to write, it can be 

difficult to develop a set of options that serve equally well as distracters. True 

and false items are also of limited value to the researcher as the possibility of 

respondents choosing a correct response on any item is 50% (Bennett, 1984). 

Authentic assessment is a relatively new arrival on the educational 

scene in the United States. It involves assessing student performance in a 

context as similar as possible to that encountered in real life (Meyer, 1992). 

When using authentic assessment, evaluators must determine how the subject 

matter is used in the real world and how this use can be adapted to the school 

setting. The evaluator must determine a number of " important performance 

tasks in a subject that effectively and efficiently map the essential content. ... 

During instruction students are provided with scoring criteria and models of 

excellent performance or production" (Wiggins, 1992, p. 29). 

Reliability is achieved in authentic assessment when the evaluator has 

identified the desired behavior and is confident that the score given is 

appropriate and representative. To meet the second criteria it is important to 

have enough information collected over time and tasks. Authentic ass

essments are considered valid if students do "at least six different tasks of a 
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similar kind" (Wiggins, interviewed by Brandt, 1992, p. 36). In addition, it is 

best to utilize multiple judges and require a high degree of inter-scorer 

reliability. 

Performance based assessment is often confused with authentic 

assessment. While the two have similarities, they are fundamentally different. 

As its name implies, performance based assessment requires students to 

perform a specific behavior; however, the context is contrived. Conditions 

under which students operate in a performance based assessment might be 

standardized much as they are for traditional paper and pencil assessments. 

Authentic assessment, ideally as similar to real life as possible, cannot be 

standardized. 

American schools most commonly use authentic and performance 

assessments with writing assignments. Reviews of the literature in the 

military demonstrate that performance assessments are achievable on a large

scale as is the assessment of complex problem solving and team or group 

performance (Herman, 1992). Australia, England, Vermont, Kentucky, 

California, Maryland, and Connecticut all have varying degrees of experience 

with either authentic or performance assessment (Wiggins, 1992). 

While there is widespread enthusiasm concerning authentic and 

performance based assessment there are also concerns. Some of these center 

around psychometric capabilities while others focus on the time and money 

that· such assessments require. "Some experts say performance assessments 

are likely to be at least two or three times more expensive [than traditional 

machine-scored, multiple-choice tests] per student" (0' Neil, 1992, p. 18 ). 

In conclusion, several options for assessing cognitive components of EE 

are attractive. Some, such as open-ended questions, authentic assessment, and 
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performance assessment potentially offer a researcher much information 

about respondents ' grasp of the concepts being assessed. This information, 

however, is attained at the cost of a degree of objectivity and reliability in 

scoring. Other methods of assessment, such as matching and true-false items, 

may be easily and objectively scored, but lack the ability to discriminate 

between respondents as effectively as one might wish. 

For the purposes of this project the researcher has elected to use 

multiple choice items. While good multiple choice items are difficult and time 

consuming to construct, they are quickly and easily administered and scored. 

Additionally, several researchers have provided sound models for the 

development of effective multiple choice assessments; these will be detailed in 

the following section related to cognitive components. 

ASSESSMENTS OF COGNITIVE COMPONENTS 

There are three cognitive components of. environmental literacy as 

described by Hungerford et. al. (1980): the knowledge of ecological 

foundations, the knowledge of environmental problems and issues, and the 

knowledge of environmental issue investigation and action strategies. 

Because the content of each division is quite different they will be addressed 

separately in the following sections. 

Knowledge of Ecological Foundations 

The ecological foundations subgoal is intended "to provide the receiver 

with sufficient ecological foundations knowledge to permit him/her to 
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eventually make ecologically sound decisions with respect to environmental 

issues (Hungerford et al, 1980)" ( p. 43). For example, an individual concerned 

about solid waste would need to know the ecological consequences of switching 

from aluminum to returnable glass containers before making such a decision. 

Many of the instruments discussed in the literature contained one or 

more component of environmental literacy to be included in this assessment. 

In cases where the development of the ecological foundations portion of the 

assessment parallels the development of the other portions of the instrument, 

the assessment of ecological foundations will be reviewed in those categories. 

Two studies, Brody and Koch (1989 - 1990) and Case (1979), discussed in the 

section entitled "Knowledge of Environmental Problems and Issues" address 

ecological foundations. By definition, assessments of attitude necessarily 

include a cognitive component; a majority of the studies that addressed 

ecological foundations included an assessment of an affective component and 

are reviewed in the section titled "Assessments of Affective Components." 

Studies relevant to ecological foundations that are found in that section 

include: Armstrong and Impara (1990), Fleetwood and Hounshell (1976); 

Gilbertson (1990); Harvey (1989-1990); Hounshell and Liggett (1973, 1976); 

Kellert (1985); Ramsey and Rickson (1976); and Westervelt and Llewellyn 

( 1985). 

Pomerantz (1986) studied fifth grade students' knowledge of animals and 

the natural world as attained through a children' s publication, Ranger Rick, 

with multiple choice and true-false questions. The content validity of items 

was established by a panel composed of " a science educator, three wildlife 

biologists, a sociologist, an elementary school teacher, a park naturalist, a 
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statistician, and RR [Ranger Rick] staff" (p. 19). Items selected discriminated 

between high and low scorers at the 0.05 level. 

Rejeski (1982) assessed first, fourth, and eighth grade students ' 

knowledge of ecological foundations utilizing a controlled projective 

technique of the completion type. He gave each child a sheet of paper with 

the words "Nature is" at the top. Students were instructed to give responses in 

any semantic or grammatical manner. All responses were judged in relation 

to these categories: species, environment, relationships, and transformations. 

Knowledge of Environmental Problems and Issues 

Brody and Koch ( 1989-1990) used the interview technique to assess 

knowledge related to marine science and natural resource issues held by 

fourth, eighth, and eleventh grade students in Maine. Their results generally 

agreed with those of a multiple choice assessment of progress in science by 

4,000 students in the same grades randomly selected by the Maine Department 

of Cultural Services and Education. The major difference between the surveys 

was that the interviews were more sensitive to "critical gaps in conceptual 

understanding and their potential causes" (p. 26) than the multiple choice 

instrument. 

" Towler administered a 30 item questionnaire concerning air, water, 

and solid waste pollution to 204" (Towler & Swan, 1972, p. 54) children in 

grades four through six. Items in the questionnaire were patterned after 

instruments developed by the Ohio Public Health Service for adult public 

opinion studies. No information concerning reliability or validity was 

provided in the literature. The children' s responses to the open-ended 
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questions revealed that they were aware of environmental problems, 

concerned about them, and pessimistic about the chances of solving them in 

the next 20 years. They also appeared to lack knowledge about the variables 

that affect the environment and their own contributions to the problem. 

Doran, Guerin, and Sarnowski (1974) examined junior high students' 

awareness of a variety of environmental problems. Students viewed slides 

depicting local scenes with environmental problems and responded on a five 

point Likert-type scale to five questions related to each scene. The authors 

gave an example of a combination of yes/no and open ended format that could 

be utilized. They acknowledged that the open ended format would require 

more time to administer and so recommended cutting the number of scenes 

from twenty to ten. Feedback from students indicated some confusion with a 

few slides. For example, a city bus provides an environmentally responsible 

alternative to driving a car with no passengers. However, the bus is noisy and 

contributes to air pollution. The researchers recommend that similar 

assessments utilize slides of areas familiar to the students. Overall, students 

indicated that they could do little about pollution problems and often were 

unable to identify the negative environmental impact of a particular scene or 

event. 

Swan (1970) utilized twenty slides of urban areas with varying degrees 

of visually discernable air pollution to assess male high school seniors ' 

awareness of air pollution. Originally, Swan took 300 color slides of urban 

areas using the same brand of film and camera. Eighty slides were selected 

based on specific criteria, these were then rated by the amount of visible air 

pollution by a panel of 22 graduate students and faculty from the Michigan 

School of Natural Resources. Twenty slides were selected for the instrument. 

22 



Swan determined the validity of the slides by asking a high school biology 

class to rate the slides on the same continuum. The students' ratings of the 

twenty previously selected slides were statistically similar to the ratings given 

the slides by the panel of judges. In addition, Swan assessed students' concern 

about air pollution with a forced-choice questionnaire and a rating scale and 

students' knowledge about air pollution with a paper-and-pencil instrument 

utilizing true-false, fill in the blank, and multiple choice items. Thirty-five of 

the forty highly concerned students' use of political action skills was assessed 

during one-on-one interviews using a simulation board game developed by 

Swan. 

Some studies described in the section titled "Affective Components" also 

addressed knowledge of environmental problems and issues. These are: 

Armstrong and lmpara (1990); Ayers (1976); Case (1979); Fleetwood and 

Hounshell (1976); Gilbertson (1990); Maloney, Ward, and Braucht (1973, 1975); 

Ramsey and Rickson (1976); and Young (1980). 

Studies that are directed at attitude only but include knowledge as a 

result of the nature of attitudes are: Bunting and Cousins (1983), Chin, (1985), 

Cohen (1973), Eagles and Muffitt (1990), Horvat (1974), Horvat and Voelker 

(1976), Jaus (1982), Kostka, (1976), Kozlow and Nay (1976), Kuhn (1980), Miller 

(1975), Moyer (1977), and Shepard and Speelman (1985-1986). 

Knowledge of Environmental Issue Investigation and Action Strategies 

In addition to affective and behavioral components, this sub-goal 

concerns "development of the knowledge and skills necessary to permit 

receivers to investigate environmental issues and evaluate alternative 
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solutions for remediating these issues (Hungerford et al., 1980)" (p. 44). In an 

examination of the literature, Hungerford and Volk (1990) found that 

knowledge of environmental action strategies sometimes shows a positive 

relationship to environmentally responsible behavior. Sia, Hungerford, and 

Tomera (1985 - 1986) found perceived knowledge of environmental action 

strategies to be a predictor of responsible environmental behavior in adults. 

Because studies investigating perceived knowledge of and perceived 

skill in using action strategies (Ramsey, 1987 and Sia, 1984) evaluate these 

components concurrently they will be discussed in the section "Perceived 

Skills in Environmental Action. " 

Summary 

There have been several studies of children' s knowledge related to the 

environment and related issues.· Few assessments have solely addressed the 

cognitive aspects of EE. Of such studies, Pomerantz (1986) was the only 

researcher to work with fifth grade subjects; additionally, hers was the only 

study that utilized a multiple choice format. Some instruments addressed 

subjects' knowledge of environmental problems and issues only: 

Koch (1989 - 1990), Miller (1975), and Towler and Swan (1972). 

Brody and 

Methods used 

in these studies included interviews, Likert-type scales, story formats, 

questionnaires, and slides of local areas with environmental problems. 

Several studies described in " Assessment of Affective Components" 

included a cognitive component. Of these, six utilized multiple choice items in 

their assessment of children in grades four, five, six, or seven: Gilbertson 

(1990), Harvey (1989-1990), Hounshell and Liggett (1973, 1976), Kellert (1985), 
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and Westervelt and Llewellyn (1985). The type of item Hounshell and Liggett 

(1973, 1976) used to assess their subjects' knowledge concerning the 

environment and the relationship of humans to the environment could not be 

determined from the literature. None of the studies described in the literature 

assess the complete field of knowledge related to environmental literacy. 

MODELS OF AFFECTIVE ASSESSMENT 

Rather than a correct response, affective items have an 
. 

environmentally desirable response. Measuring affective variables is an 

especially difficult task because values cannot be measured directly (Bennett, 

1984). However, many methods of evaluating affective variables have been 

developed and shall be briefly detailed in the following pages. All of the 

methods discussed in the section " Models of Cognitive Assessment" can be 

utilized to measure the affective domain. Another method that may be utilized 

is direct . observation of student activities, parti(?ularly if the subjects are 

unaware that they are being observed. Observation might include activities 

such as monitoring the kind and quantity of books being checked out of the 

library (Bennett, 1984). 

A variety of paper and pencil measurements of attitude exist. Summated

rating, or Likert-type, scales require that a subject record a response on an 

odd numbered scale that corresponds to intensity; subjects are also provided an 

opportunity to give a neutral response. For example, a Likert-type scale 

asking for subjects' opinions might range from strongly agree to strongly 

disagree. "Test-retest and split-half reliability estimates of .80 or above are 

common for this scale" (Hopkins & Stanley, 1981, p. 294). 
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Rating scales and self-report inventories are similar to Likert-type 

scales and can also be used to judge attitudes. A successive-interval, or 

Thurstone scale, requires an individual to express agreement or disagreement 

with 20 - 45 statements each reflecting a slightly different attitude regarding a 

particular object. The Guttman scale, a unidimensional scale, arranges items 

on a continuum and employs "item analysis and multivariant frequency ... to 

analyze the data" (Pearl, 1974, p. 377). 

Tittle and Hill (1967) developed Thurstone, Guttman, and Likert scales 

from the same statements about individual political activity and compared the 

effectiveness of these three scales and the semantic differential. They 

attributed the superior performance of the Likert scale to the following 

characteristics: 

• reliability (using split-half reliability coefficients based upon the 

Spearman-Brown correction formula Tittle and Hill found the Likert to 

be rated at 0.95). 

• large number of self. referents (items using I or me ). 

• the provision of a method to measure intensity. 

Ary, Jacobs, and Razavieh (1985) criticize the Guttman scale because it 

fails to suggest methods for the preparation or selection of items. In addition, 

Ary et al. state that while the Thurstone scale provides more information about 

a subject' s attitude its construction is much more labor intensive and judges 

may have difficulty rating the statements without interference of their own 

values. The work done by Tittle and Hill suggests the superiority of the Likert 

scale to the other scales in their study and provides general guidelines for the 

construction of effective Likert-type items. 

Forced choice questions are similar to Likert-type questions with the 
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exception that they do not offer a choice of a neutral response. This format is 

sometimes chosen to prevent subjects from skipping items or consistently 

choosing the middle response as they might on a Likert-type scale. Some 

suggest such behavior is a signal that the Likert items are not functioning as 

they should (Doran, 1980). 

The semantic differential method is also used to assess attitudes. The 

subject gives a rating to an attitude object based on a variety of opposite 

" adjectives such as: fair-unfair, valuable-worthless, and good-bad" (Borg & 

Gall, 1989, p. 311). This type of scale is easier to construct and administer than 

a Likert-type scale but is more difficult to interpret (Hopkins & Stanley, 1981). 

Tittle and Hill (1967) found that the semantic differential scale was vulnerable 

to subjects determining their general attitude toward the topic in question and 

responding to items relating to the topic as a set. "Interspersing reversed 

continua probably only serves to make the respondent s task more difficult 

without fundamentally altering the problem" (p. 213). 

The Q-sort technique is another method of assessing areas of the 

affective domain. In this assessment the individual is given a series of cards 

with statements, pictures, or another representation of the affect being 

measured. The individual then places the cards on a single continuum such as 

"most like me" to "least like me." The number of cards that may be placed in 

each section of the continuum is determined by the normal frequency 

distribution (Hopkins & Stanley, 1981). "The difficulty and time required for 

administering and scoring the Q-sort, and its focus on a single dimension 

reduce its usability for general assessment purposes in comparison to that of 

the Likert and semantic-differential approaches" (Hopkins & Stanley, 1981, pp. 

306-307). 
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In a study designed to develop a method for assessing student attitudes 

regarding science education Kozlow and Nay (1976) utilized multiple choice 

items with stems describing a situation related to a particular attitude and 

choices describing several courses of action (each representing a different 

attitude). They described attitude categories in terms of behavior, constructed 

a test based on these behaviors, administered the test to high school students, 

and analyzed the results. They determined that the instrument design was 

useful and that there was a need to develop it further. 

Readability was an issue related to this assessment as the items required 

significant reading. The researchers found correlation coefficients with 

reading level of 0.35, 0.41, and 0.13 for the subscales on the instrument. The 

students who responded to this assessment were grade eleven physics and 

chemistry students. 

readers. In the 

Such students can generally be expected to be fairly good 

case of the instrument under development, the students 

responding to the items are young and their reading abilities vary greatly; 

therefore, the reading level of the instrument is an important concern. 

In conclusion, many methods for assessing affective components of EE 

have been developed. Some, such as the Guttman and Thurstone scales have 

come into question and are not frequently utilized by the EE research 

community. Others, such as the Q-sort and semantic differential are limited by 

a narrow focus, the amount of time required for administration, or difficulty 

in interpretation. Paragraphs written by subjects are time consuming to 

administer and require a degree of subjectivity on the part of the evaluator. 

Empirically developed student ·position statements seem most reliable. 

Essentially a multiple choice assessment, they contain ideas originally written 

28 



by individuals similar to the subjects they are intended to assess. 

these require careful reading by the respondents. 

However, 

Because the instrument to be developed must cover the breadth of 

environmental literacy; has a 45 minute time limit for administration; and is 

targeted at a heterogenous fifth grade population, the summated rating or 

Likert-type scale was chosen. Likert-type items can be easily administered 

and interpreted and require less reading on the part of the subject. 

Additionally, this type of item may be used to assess the remaining components 

of environmental literacy being addressed by this instrument thereby 

limiting the variety of item types to which the young subjects will be asked to 

respond. 

ASSESSMENTS OF AFFECTIVE COMPONENTS 

Just as there are many methods with which one might assess the 

affective components of environmental literacy, numerous instruments exist 

which utilize these methods. The discussion that follows centers around those 

developed for children ten to twelve years of age or that can be adapted to this 

population. Several of these studies address cognitive as well as affective 

components of environmental literacy as does the instrument under 

development. 

Selected Models of Instrument Development 

There exists a strong research base for the test development procedures 

followed by this researcher. Similar methods were employed by: Bunting and 
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Cousins (1983), Fleetwood and Hounshell (1976), Hounshell and Liggett (1973, 

1976), and Maloney and Ward (1973). Items employed by these researchers 

underwent an extensive review and piloting process before being 

administered for the purpose of assessment. 

studies follows. 

A discussion of each of these 

Bunting and Cousins (1983) revised the Environmental Response 

Inventory (ERI), developed by McKechnie (1977) for subjects aged sixteen and 

older, and administered it to Canadian children aged nine to sixteen (grades 

four, six, eight, and ten). The resulting instrument, the Children's 

Environmental Response Inventory (CERI), used a Likert-type scale to provide 

a broad assessment of children' s values, attitudes, and predispositions toward 

the environment. It was composed of 185 items with approximately 20 items 

assigned to each of the nine scales measured. " Test administration required a 

maximum of 45 minutes for the youngest subjects" (p. 5). 

The final version of the CERI was the result of a revision process 

spanning five years. The development of an initial item pool consisting "of 

over 500 items was followed by teacher evaluations, interviews with individual 

eight to ten-year old children, and a pilot investigation of a preliminary test 

protocol with two classes of grade four to six students. Initial test statistics 

were collected from a sample of 105 students in grades four, six, eight, and ten. 

Final revisions to CERI were made on the basis of results from reliability 

testing with a sample of 522 student in the same age range" (p. 5). 

Fleetwood and Hounshell (1976) developed an instrument to assess 

knowledge of environmental concepts and attitudes held by high school 

students. They developed an initial pool of 850 items which was reduced to 232 

cognitive and 138 affective items. These were submitted to a thirteen-member 
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review panel which gave feedback regarding the appropriateness of the 

items. The items were divided into two instruments, one cognitive and one 

affective, and administered to the science classes of seven selected high 

schools. Items were selected on a basis of difficulty level and discrimination 

ability. Items written for the synthesis and evaluation levels of the cognitive 

domain were omitted when item analysis revealed that these items had poor 

discriminating power. 

The Environmental Science Test, the cognitive instrument, utilized 

eighty-two multiple choice items to measure understanding of certain 

" environmental education concepts " (p. 31). The affective instrument, the 

•Environmental Attitude Inventory, was a self-report instrument consisting of 

seventy-two items with a three point Likert-type response scale. It was 

designed to measure the extent of an individual' s positive or negative feelings 

toward the environment and environmental protection. The items on this 

assessment all received a seventy-five percent or higher approval rating from 

" a panel of judges from the field of environmental education" (p. 31). 

Both instruments were subsequently administered to 1,600 high school 

biology students from three representative North Carolina school districts. 

The instruments were administered a second time to eight randomly selected 

classes to determine test-retest reliability. 

Content validity for the two instruments was established by a panel of 

recognized measurement and evaluation experts. '' Reliability indices of each 

instrument with the subscales were estimated separately. Reliability was 

assessed by the Kuder-Richardson Formula #20, test-retest, and standard error 

of measurement methods" (p. 32). 

3 1 



Item analysis of student responses to the Environmental Science Test 

demonstrated that the instrument was somewhat difficult for the 

research population but could discriminate adequately between 

individuals; ... item analysis of student responses to the Environmental 

Attitude Inventory demonstrated that the instrument is capable of 

discriminating between individuals, but it is not yet known whether the 

responses to the instrument reflect the real behavior of the individual; 

and ... both instruments appear to have a high degree of content validity 

and are reasonably reliable for the measurement of the identified 

objectives of environmental education. (pp. 34-35) 

The preliminary results of Fleetwood and Hounshell' s study indicate that 

single instruments can be developed to measure both cognitive and affective 

outcomes of instruction in EE. 

Hounshell and Liggett (1973) used the Environmental Knowledge and 

Opinion Survey (EKOS), developed by Carolina Educational Consultants in 1971, 

with sixth grade students. The instrument was originally designed by a 

psychologist and a science educator and piloted with 500 children. After being 

analyzed for coverage of Bloom' s hierarchical components, it was submitted to 

a panel of ten EE experts. Sixty-five items met the criteria of the panel and 

were administered to 4,000 sixth grade students. The scores were then analyzed 

for potential areas needing revision. Three years later Hounshell and Liggett 

(1976) developed a revised form of EKOS consisting of fifty items nearly evenly 

split between knowledge and attitude measures. 

Maloney and Ward (1973) developed an instrument composed of four 

scales to assess adults' verbal commitment, actual commitment, affect, and 

knowledge related to ecological issues. Items for the knowledge scale are 
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multiple choice while all others utilize a true-false format. In an attempt to 

prevent subjects from answering in a consistently positive or negative 

manner approximately half of the items were worded in a positive manner and 

half in a negative manner. 

survey. 

Items assessing knowledge appeared last in the 

The original item pool was made up of approximately 500 items. 

Graduate students in psychology selected items that reflected varying degrees 

of commitment, affect, and knowledge. The selected items were then reviewed 

by three PhD psychologists who performed independent assessments to 

determine the appropriateness of each item to its subscale. 

discarded as a result of disagreement between the judges. 

Six items were 

Criterion validity was established by administering the assessment to a 

conservation group and an environmental group. These groups scored 

significantly higher than did groups of college and noncollege adults. The 

environmental group also served to establish the top end of the scale; 

however, the authors were unable to find a group to define the low end of the 

scale. Reliability of the scale was determined by using the split-half 

technique on each of the four subscales. The Pearson reliability coefficients 

for the subscales ranged from 0.89 to 0.93. 

Maloney, Ward, and Braucht (1975) revised the instrument developed by 

Maloney and Ward two years earlier. The revision was accomplished in the 

following manner: 

First, an item-total subscale correlation was computed for all items in 

the VC [verbal commitment], AC [actual commitment], and A [affect] 

subscales. Three selection criteria were then used: (a) 10-item total for 

each subscale; (b) 50/50 split on direction of wording of items in each 
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scale; (c) items having the highest item-total correlation (on original 

length scale) were selected--consistent with criteria a and b above. (p. 

787) 

The knowledge subscale was shortened by omitting items that were outdated, 

likely to become outdated, or geographically limited. 

The researchers utilized a series of post hoc Duncan multiple-range 

tests to determine that the original and short form scores of each group were 

significantly different from each other. Using Scott' s Homogeneity Ratio and 

Cronbach' s alpha for the original and revised forms and all groups the 

researchers established correlations between the original and revised forms 

of 0.95, 0.94, 0.92, and 0.94. The researchers claimed that shortening the four 

subscales generally improved them from a psychometric perspective with the 

exception of a slightly decreased reliability. 

Studies Involving Children Aged Ten to Twelve 

Moyer (1977) designed the Moyer Unobtrusive Survey of Environmental 

Attitudes (MUSEA) to address the problem of inaccurate self reporting. This 

instrument utilized "projective techniques designed to lead the respondents 

into projecting their true inner feelings toward three environmental themes: 

Pollution, Population, and Ecological Relationships" (p. 347). The MUSEA 

employed a word association scale, a sentence completion scale and a free 

choice scale. Construct validity of the items on the MUSEA was determined by 

submitting all items that met the criteria for acceptance based on an item 

analysis to a panel of three environmental/science educators for validation. 

All 27 items were judged to be valid. Utilizing the Fry Readability Formula it 
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was determined that the readability of the text sections of the MU SEA was 7 .2 

(seventh grade, second month) while the instructions had a readability of 5.7 

(fifth grade, seventh month). The MUSEA was then administered to 379 

seventh grade students in Colorado. Analysis of the results of this sample 

indicated that the MUSEA is an unobtrusive environmental attitude instrument 

with acceptable reliability and construct validity (p. 354 ). Moyer recommends 

its use by classroom teachers as well as local coordinators in the evaluation of 

the affective results of environmental education. 

Jaus (1982) recognized that the majority of people have fixed attitudes 

by the time they reach high school, yet most studies of the affective 

components of EE have been done with high school or college students. He 

wished to examine the effectiveness of ten hours of EE instruction on fifth 

graders' attitudes toward the environment. Sharing Moyer's concern with 

inaccurate self reporting, he designed Likert items asking subjects if fifth 

graders should know a specific concept or idea. 

Eagles and . Muffitt (1990) examined the attitudes toward animals held by 

145 twelve to fourteen year old urban Canadian children. The children 

responded to a questionnaire based on the one used by Kellert ( 1980) and 

Kellert and Berry (1980) in a study of adult attitudes toward animals. Slight 

modifications were made to make the questions easier for children in this age 

group to understand. Each of the eight basic attitudes that Kellert developed 

was assessed with eight Likert-type items. In addition each student was asked 

to respond to several yes or no questions that referred to pet ownership, 

camping experience, viewership of films or television programs about 

wildlife, and class time spent discussing wildlife. 
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Westervelt and Llewellyn (1985) developed an instrument assessing 

fifth and sixth grade students' knowledge of. attitudes toward, and beliefs 

concerning wildlife with true/false and multiple choice items. Participation 

in the assessment was optional and, in effect, limited to those classrooms that 

received the children's news publication, Weekly Reader, through which the 

instrument was distributed. The results may have been biased by the self

selection of participating classrooms. 

Shepard and Speelman (1985-1986) developed an instrument to assess 

the effect of a residential camping experience on the environmental attitudes 

of children aged nine to fourteen. The instrument utilized Likert-type items 

for assessing environmental attitudes. Items were adapted from several other 

instruments and adjusted in response to information gathered during pilot 

testing on 613 campers. 

In a study of pre-adult attitudes toward environmental conservation and 

pollution, Miller, (1975) directed undergraduate students from Chicago State 

University in the administration of 505 individual interviews with second 

through eighth grade students from four schools in the metropolitan Chicago 

area. The children' s responses were coded based on Piaget' s model of concrete 

and abstract thought. While no data on validity and reliability of the method 

were presented, the questions relative to pollution appeared to have a high 

degree of face validity. 

Miller concluded that during the elementary school years there is 

substantial growth in concern about environmental pollution as w_ell as in 

understanding of the processes of pollution and conservation. He further 

concluded that the attitudes of eighth grade students were not significantly 

different from those of adults. These findings reinforce the targeting of the 
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current assessment at the fifth grade level since these children are at the 

beginning of the growth period. 

Kellert (1985) studied the relationship between the ages of children and 

their attitudes toward animals. He selected a representative sample (age, 

gender, urban/rural, and black/white) of 267 children from Connecticut, with 

roughly equal numbers of children in grades two, five, eight, and eleven. The 

children' s knowledge of animals was assessed in four ways: a series of 33 

true/false and multiple choice questions; a pictorial identification test of 

fifteen animals; eleven questions regarding the primary foods of selected 

animals; and a film test focusing on ecological relationships (p. 30). 

Kellert used "a typology of basic attitudes toward animals ... developed 

during previous research on adult relationships to animals" (p. 31) to study 

the attitudes children held toward animals. Survey scales were developed to 

measure eight of the nine attitude scales included in this study. Because he 

was unable to develop an aesthetic scale that he judged adequate he omitted 

this scale. "Fifty-four questions were used for measuring the eight attitude 

Additionally, a thirty-minute film, and an accompanying 87-item scales. 

questionnaire, were created to provide a less structured and more visually 

sensitive test of attitudes toward animals" (p. 31). Six attitude scales 

intercorrelated at 0.30 and less while the two remaining scales correlated at 

the +/- 0.48 level. 

"Three major transitions were suggested by the results of Kellert' s 

study. The period from second to fifth grade was most significantly 

characterized by a majot increase in emotional concern and affection for 

animals. The years between fifth and eighth grades witnessed a dramatic 

improvement in factual and cognitive understanding of animals. Finally, the 
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change from eighth to eleventh grade was marked most of all by a major 

expansion in ethical and ecological concern for animals and the natural 

environment" (p. 34). Kellert found an impressive difference in the 

knowledge scores of fifth grade students and eighth grade students while 

there was not such a marked difference in the knowledge levels of eighth and 

eleventh grade students. The disparity of knowledge levels between fifth and 

eighth grade students reinforces the focus of the current study on fifth grade 

students while a concurrent study focuses on eleventh grade students. 

Horvat developed 

"reflect both cognitive 

the Environmental Orientations Inventory (EOI) to 

and affective input involved in environmental 

decisions" made by fifth and eighth grade students in southern Wisconsin 

(Horvat, 1974, p. 10). The inventory consisted of three measures listed below: 

• "World of Today/Tomorrow," two ten-item semantic differential scales 

which assessed students' feeling toward the present and future. 

• "Some Ideas I Have," 27 questions on a Likert-type scale which 

measured "general and specific aspects of the environment and 

pollution." 

• "Stories About Real Life Problems," ten specific environmental 

problems presented in a story format and various solutions to the 

problems. The solutions provided were selected from a range of 

solutions generated by children. The stories were at or below the fourth 

grade reading level as measured by a Fry readability formula. 

The three instruments were judged reliable based on scores of between 

0.62 and 0.97 on the Hoyt reliability scale, and stable, scoring between 0.61 and 

0.85 on a four to six day test-retest. Validity was determined by panels of 

experts in EE. In addition, the degree of environmental responsibility 
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represented by each response was determined by a six member panel of EE 

experts. 

Overall, Horvat found that when compared to fifth grade students, 

eighth grade students were more environmentally responsible and at the same 

time less optimistic about the future. All children favored technological 

solutions to environmental problems. Students with higher IQs "showed a 

greater concern and awareness towards environmental problems" (p. xiv). 

Both age groups were less environmentally responsible concerning 

overpopulation and population control than other environmental problems. 

About half of the children thought they could help solve any of the 

environmental problems listed in the survey. Approximately 30% indicated 

the absence of environmental problems in their community. 

Hungerford and Tomera (as reported by Aird & Tomera, 1977) designed 

an instrument to assess the values held by sixth grade students relative to 

water conservation. They developed an opinionnaire intended to be read aloud 

by the test administrator with the intent of providing good and poor readers 

with equal testing conditions. 

problems that threaten the 

Subjects were asked to list as many serious 

water supply as they could; list the things they 

think they should do to conserve water; and to indicate which of the things 

listed in their second response they felt they really would do. 

Content validity was established when three science educators, 

experienced with EE models, determined that the questions measured what they 

were intended to measure. Each response was scored by three separate 

untrained scorers. Tests of ten subjects were randomly selected and scored; 

Pearson product-moment correlations ranged from 0.70 to 0.999 with 13 of the 
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18 correlations being 0.90 or higher. 

the first two questions. 

Test-retest reliability was attained for 

Gilbertson (1990) assessed the environmental knowledge and attitudes 

toward ecological concepts and current environmental problems held by sixth 

grade students in Minnesota. He utilized a semantic differential scale to 

examine children's attitudes toward the environment, human population, acid 

deposition, and water pollution. A combination of essay and multiple choice 

items were used to assess the cognitive domain. Content and face validity were 

determined by a panel of five educators in elementary education, higher 

education, and environmental education administration, and four experts 

knowledgeable in instrumentation and research related to environmental and 

outdoor education. The instrument was pilot tested with a group of 15 sixth 

grade students and by comparing the pretest scores to the scores on the pilot 

test. All of the subscales received strong reliability ratings (.80 - .91). 

Kostka (1976) developed an instrument to assess the environmental 

attitudes of sixth grade students. " Items were collected ... by contacting 101 

sources including sixth graders, teachers, naturalists, and school science 

coordinators" (p. 54 ). The resulting instrument, the Environmental Attitude 

Scale (EAS), a true-false survey, was piloted on 103 sixth grade students. 

Validity of the EAS was established by a jury of EE experts. Seven naturalists 

involved in the main segment of the study rated the items and agreed with the 

EE experts on all but one item. "Hoyt reliability was .83 on the main study EAS 

total scores, and a Cronbach' s Alpha of .42 or above was found on six of the 

seven main study EAS scale categories (N=815)" (p. 55). 

Iozzi (1990) revised his Environmental Issues Test (EIT). This 

instrument measures the level of moral development subjects have attained in 
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relation to environmental issues by relating a story with moral/ethical 

dilemmas and providing the students with choices of solutions. Test-retest 

stability was established by administering the EIT to a group of 40 ninth grade 

students, then retesting the same group under the same conditions seven days 

later. This procedure resulted in a Pearson product moment correlation of 

0.84. One would expect the scores subjects received on the EIT to correlate with 

their age and expected stage of moral development. A one way analysis of 

variance found that differences in the subjects' scores (which appeared to 

follow age related expectations) were statistically significant beyond the .001 

level. Although validated on ninth grade students, and administered to ninth 

grade_, twelfth grade, and college students, Iozzi (1978) states that the EIT may 

be used with subjects from grade seven to adulthood. He suggests that 

"combining the EIT or parts of it with other existing affective measuring 

instruments will...result in a more accurate and complete assessment of 

environmental values" (p. 205). In addition, Iozzi (1990) states that the 

instrument can be modified " to be used effectively with nine or ten year old 

children" (p. 42). 

Summary 

Several methods of instrument development are represented in the 

literature. Some researchers have relied heavily on pre-existing instruments, 

adapting them to fit their needs. Others [e.g., Bunting & Cousins (1983), 

Fleetwood & Hounshell (1976), Hounshell & Liggett (1973, 1976), and Maloney & 

Ward (1973)] employed an intensive instrument development process to create 

an instrument to measure the constructs they were interested in. 
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After reviewing existing instruments it was determined that several 

contained components that will be included in the instrument under 

development. However, none provided the broad assessment of contemporary 

EE that is the goal of this study. The researchers involved in this project 

decided that a new instrument was needed. Whenever possible, however, items 

from existing instruments would be adapted to suit the requirements of the 

instrument under development. Additionally, existing instruments would 

serve as valuable models as the researcher examined format options for the 

new instrument. 

Of the studies described in the above sections, 17 dealt with children in 

grades four, five, six, or seven. Of these, nine utilized a summated rating or 

Likert-type scale: Bunting and Cousins (1983), Eagles and Muffitt (1990), 

Gilbertson (1990), Harvey (1989-1990), Horvat (1974), Horvat and Voelker 

(1976), Jaus (1982, 1984), Shepard and Speelman (1985-1986), and Westervelt 

and Llewellyn (1985). The type of item used to assess environmental attitudes 

in two studies, Hounshell and Liggett (1973, 197 6) and Kellert (1985), could not 

be determined from the research reports. 

PREDICTORS OF RESPONSIBLE ENVIRONMENT AL BEHAVIOR 

Researchers have identified several predictors of responsible 

environmental behavior. Sia, Hungerford, and Tomera (1985-1986) list the 

following as such predictor_s: 

• knowledge of ecology and ecological issues 

• perceived knowledge of and skill in using environmental action 

strategies 
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• internal locus of control 

• considerable degree of environmental sensitivity 

• moderately negative attitude towards pollution 

• slightly ambivalent attitude towards technology 

• androgynous lifestyle 

Sia et al. found that the strongest predictors were: 

• perceived knowledge of and skill in using environmental action 

strategies 

• a degree of environmental sensitivity. 

Hines, Hungerford, and Tomera ( 1986-1987) performed a meta-analysis 

of studies done from 1971 to 1984 on determinants of responsible 

environmental behavior. They found the following characteristics to have a 

positive relationship to responsible environmental behavior: 

• an internal locus of control 

• some degree of personal responsibility toward the environment 

• a positive attitude toward the environment. 

Hungerford and Volk (1990) found perceived skill in using 

environmental action strategies to be a stronger predictor of environmentally 

responsible behavior than an internal locus of control. 

Many studies have been devoted to determining differences correlated 

to age, race, gender, or residence with conflicting results. For example, in a 

meta-analysis of research on responsible environmental behavior Hines, 

Hungerford, and Tomera (1986 - 1987) found little correlation between 

responsible environmental behavior of adults and education level, income, 

economic orientation, age, or gender. However, in a study of the knowledge of 

and attitudes towards animals held by 267 children, Kellert ( 1985) found major 
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differences among groups distinguished by age, ethnicity, and urban or rural 

residence and slight differences based on gender. Bunting and Cousins (1983) 

examined correlations between children's environmental personality and 

gender, age, and place of residence and determined that such relationships 

were strong. 

Models for Assessing Perceived Skills in Environmental Action 

Iozzi et al. (1990) state that true/false, completion, multiple choice, 

matching, and short essays are useful when assessing perceived knowledge of 

and skill in using environmental action strategies. In addition they describe 

an " open-ended (or phenomenological)" (p. 21) measure which asks 

respondents to " list as many distinctly different things you could do (or 

actions you could take) to help improve the environment" (p. 21). 

Assessments of Perceived Skills in Environmental Action 

Sia, (1984) in a study of predictors of observable responsible 

environmental behavior, investigated adults' perceived knowledge of and skill 

in using environmental action strategies. Each of the types of action was 

defined and respondents were asked to indicate on a five-point Likert-type 

scale the extent to which they believed they were knowledgeable of and skilled 

in the use of that action. Instrument reliability was determined by the use of 

coefficient alpha and test-retest methods. Reliability of the measurement of 

perceived knowledge of environmental action skills was 0.82; for the 
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measurement of perceived skill in using action strategies the reliability was 

0.79; both indicating high degrees of reliability. 

Using an adaptation of Sia' s (1984) instrument, Ramsey (1987) studied 

the effects of issue investigation and action training on variables associated 

with environmental behavior of seventh grade students. Instrument 

reliability was determined by the test-retest method. Reliability of the 

measurement of perceived knowledge of environmental action skills was 0.80 

and for the measurement of perceived skill in using action strategies the 

reliability was 0.83; both indicating high degrees of reliability. 

Ramsey found that the students who had higher levels of perceived 

knowledge of and skill in issue investigation and action strategies reported 

higher levels of observable environmental behavior than students with lower 

levels of perceived knowledge of and skill in issue investigation and action 

strategies. 

While it was not Horvat 's (1974) goal to examine perceived knowledge 

of and skill in issue investigation and action strategies, some of his results 

apply to this discussion. About half of the 665 fifth and eighth grade students 

in his study felt they could help solve any of the environmental problems 

included in the Environmental Orientations (EO) instrument. The other half 

generally felt ineffective in problem solving. (For information concerning 

the development of the Environmental Orientations instrument see an earlier 

section in this chapter, "Models of Affective Assessment." ) 

In summary, many studies have been performed to determine the 

correlation between certain characteristics and responsible environmental 

behavior with varying results. There is general agreement in the literature 

that the following are predictors of responsible environmental behavior: 
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• internal locus of control 

• perceived knowledge of environmental action strategies 

• perceived skill in using environmental action strategies 

• positive attitude toward the environment 

The characteristics above have been selected for inclusion on the instrument 

in development. 

Of the studies included in this review of the literature, three (Horvat, 

1974; Sia, 1984; and Ramsey, 1987) have assessed levels of perceived knowledge 

of and skill in issue investigation and action strategies. Two focused on 

children in grades five, seven, and eight; one, Horvat (1974), utilized a 

multiple choice format. To keep the format of the instrument under 

development consistent a Likert-type scale will be utilized to assess responsible 

environmental behavior. 

Models for Assessing Personal Responsibility 

Iozzi et al. (1990) define the assumption of personal responsibility [for 

the environment] as follows: 

• the recognition that one's negative behavior has a negative effect on 

the environment and, likewise, one' s positive behavior can have 

potentially positive effects on the environment (cognitive), 

• the acceptance of personal responsibility for negative environmental 

effects or impacts, and for one' s own role in helping to resolve 

environmental impacts and issues (affective), 
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• a willingness to help correct negative environmental impacts, and a 

concomitant willingness to help resolve environmental impacts and 

issues (behavioral). (p. 4) 

When discussing methods of assessing personal responsibility for the 

environment, Iozzi et al. state: 

Approaches for assessing the development of and for assessing the 

various facets of responsibility are not as well developed as for the 

other learning outcomes .... As a result, it is necessary to rely on more 

qualitative approaches emphasizing direct observation. [s.k] (i.e., of 

overt and verbal behavior) such as the collection of anecdotal reports, 

and the collection of writing samples. It will probably be necessary to 

use some combination of these approaches in order to obtain a fuller 

sense of student views to insure that the impressions collected are 

reasonably valid and reliable. . (p. 58) 

Because of the purpose for which the instrument under development is 

intended, it is not realistic to expect that personal responsibility be assessed by 

direct observation. To maintain consistency with the rest of the instrument 

this predictor of environmentally responsible behavior will be assessed by 

items utilizing a Likert-type scale. 

Assessments of Personal Responsibility 

Three studies, Horvat (1974) and Kuhn (1980), have utilized Likert-type 

items to assess assumption of personal responsibility with some success. 

Ramsey ( 1990) included a section in an unpublished survey instrument that 

utilized Likert-type items that appear to assess personal responsibility. 
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Models for Assessing Locus of Control 

Iozzi et al (1990) define locus of control as: 

an individual 's sense that he or she can manifest some influence upon 

or control over the outcomes of a specific activity. An internal locus of 

control refers to the belief that the individual can exert such influence 

or control, while an external locus of control refers to the belief that 

such influence or control is attributed to external forces (examples 

include powerful others, chance, or fate). (p. 4) 

For the assessment of locus of control Iozzi et al. give examples of Likert

type items. In addition they suggest that one might use a multiple choice 

format to present a scenario with a range of responses from which subjects 

may choose. They suggest the following examples of the latter: Iozzi and 

Bastorado (1990), Iozzi et al. (1987), Iozzi (1981), and Champeau and Peyton, 

(1983). 

Assessments of Locus of Control 

Sia (1984) and Ramsey (1987) used two Likert-type items to assess locus 

of control, one addressed individual locus of control while the other addressed 

group locus of control. Ramsey (1990) expanded Sia 's items to a set of four, 

asking the subject to evaluate "the extent...that an individual, working on his 

own can influence the solution of environmental issues" in addition "to the 

extent you personally, working as an individual (on your own), can influence 

the solution of environmental issues" (p. 2). 
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While the goals of Horvat' s (1974) study did not include assessing locus 

of control, his instrument included an item that may relate some information 

regarding locus of control. Horvat found that children's perceptions of who 

can help solve general environmental problems did not often include "me and 

my friends." More, however, reacted positively to being able to help solve 

specific problems such as those detailed in other sections of the instrument. 

(For information regarding the development of this instrument refer to the 

earlier section of this chapter, " Assessments of Perceived Skills in 

Environmental Action.") 

In summary, three of the studies included in this review of the 

literature, (Horvat, 1974; Sia, 1984; and Ramsey, 1987, 1990) have assessed 

locus of control. Two, Horvat and Ramsey, focused on children in grades five, 

seven, and eight; Ramsey' s utilized a Likert-type scale and was selected for use 

in the instrument under development. 

Summary 

Many studies have addressed various predictors of responsible 

environmental behavior. Based on the findings of the researchers mentioned 

earlier in this section, the instrument under development will address the 

following predictors of responsible environmental behavior: 

• internal locus of control 

• perceived knowledge of environmental action strategies 

• perceived skill in using environmental action strategies 

• positive attitude toward the environment 
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Several researchers provided models for assessing the above predictors 

of responsible environmental behavior; various aspects of their studies were 

adapted to the format and/or target population of the instrument under 

development. To keep the type of items to which subjects must respond to a 

minimum all items addressing predictors of responsible environmental 

behavior will be written as Likert-type items. 

MODELS OF BEHAVIORAL ASSESSMENT 

The difficulty that researchers encounter when assessing responsible 

environmental behavior is tQJtt to pptain valid data one must actually observe 

subjects' actions. This is ifot practical when investigating behavior that takes 

place in the home and the community on a 24-hour basis. 

Bennett (1984) states that the most valid method of assessing 

environmental behavior is the utilization of anecdotal reports based on direct 

observation of behavior. This method, however, requires more time than is 

realistic if a large sample is assessed or the measurement is to be repeated over 

the course of several years. 

Iozzi et al. (1990) suggest the utilization of potential witnesses such as: 

students' parents, neighborhood grocers/shopkeepers, recycling center 

managers, local political leaders, and teachers. Iozzi et al. state that this can be 

an efficient method (in terms of time and money) if the researcher makes 

advance arrangements with the individuals listed above. " One potential 

disadvantage is that students · may somehow learn to detect that such anecdotal 

reports are being collected and, thereby behave in an unnatural manner and 

bias the collections of data" (p. 53). 
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Open-ended, or phenomenological questions, may be used to assess 

participation in responsible environmental behavior. Subjects are simply 

asked to list as many different things that they have done that qualify as a 

particular type of responsible environmental behavior. 

The fact that actions are not listed for the subjects may serve as an 

advantage or disadvantage. It prevents inflated scores but may also result in 

the omission of some behavior that the subject engaged in but forgot while 

completing the checklist. Iozzi et al. ( 1990) list three advantages and 

disadvantages of this type of measure: 

(1) there is no way of determining if students actually did what they 

said they did, (2) how recently they may have done what they said they 

did, and (3) how frequently they engaged in each type of responsible 

environmental behavior listed. Advantages include ease of 

construction, ease of use, and flexibility in scoring. (p. 49) 

Checklists may be used to assess environmental behavior (Iozzi et al. 

1990). " While this approach provides cues to students, [ which may encourage 

respondents to answer in the manner they think the researcher wants them 

to] it also exhibits the same potential advantages and disadvantages as the 

phenomenological measure approach" (p. 49). 

Iozzi et al. (1990) recommend a rating scale that is most appropriate to 

secondary students. It lists a series of behaviors related to a specific type of 

environmental action (for example, economic action) and asks subjects to 

indicate on a rating scale how many times in the last year (or whatever time 

period the researcher is interested in) she/he has participated in the 

particular behavior. At the end of the checklist there are blank lines where 

additional behaviors might be listed. Subjects are asked to write in behaviors 
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they have engaged in but were not listed and, as before, indicate the number 

of times they engaged in this behavior. The researcher counts the subject 's 

responses only if the actions that the subject added are " clear examples of ... [the 

behavior being examined] and distinctly different kinds of responsible 

environmental behavior" (p. 52). A disadvantage of this method is that there 

is no way to assess validity without employing another method of assessment. 

A method that may be used to determine the validity of self-reported data is 

" the collection of anecdotal reports of direct observations of student behaviors 

by circumstantial witnesses" (p. 53). 

Tittle and Hill ( 1967) found that the correlation between subjects ' self

reports of a behavior which was unobtrusively monitored and four other 

(unmonitored) self-reported behaviors were relatively high. Hines, 

Hungerford, and Tomer a ( 1986-1987) examined the research done between 

1971 and 1984 on the environmentally responsible behavior of children and 

adults. They found a higher correlation between knowledge and 

environmentally responsible behavior when actual behavior was assessed 

than when investigators relied 011 self reporting of behavior. The result was 

the same when correlating attitudes and environmentally responsible 

behavior. Contrary to what one might expect, significant numbers of people 

may actually underreport their environmentally responsible behavior. 

In summary, methods for assessing behavior related to the environment 

range from actual observations of behavior to subjects' self-reports of 

behavior. For the purposes of this study, observations would not be possible. 

Because research has shown that subjects' self-reports can be a reliable and 

valid method of assessing behavior the instrument under development will 

rely upon subjects' self-reports on a Likert-type scale. 
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ASSESSMENTS OF ENVIRONMENTALLY RESPONSIBLE BEHAVIOR 

Sia (1984), in his study of predictors of overt responsible environmental 

behavior, developed an instrument designed to record adult participants' 

involvement in environmental actions over the past year. The instrument 

included five actions: ecomanagement, persuasion, economic action, political 

action, and legal action. Each action was defined and respondents were asked 

how many times in the past year they had participated in a list of behaviors 

that related to that particular action. Additional blank spaces were provided 

for respondents to add actions that were not included in the list. Respondents 

circled a number from O to 5+ to indicate their level of participation. 

Sia utilized the test-retest method to determine reliability for this 

instrument. Using two samples of university students, he established 

correlations of 0.74 and 0.92. A reliability assessment utilizing the respondents 

of the study revealed a coefficient alpha of 0.90. 

Sia and his two major doctoral advisors determined that the instrument 

had face validity. To determine content validity, the instrument was submitted 

to a validity panel made up of five science/environmental educators. The 

panel members independently compared the environmental actions in the 

instrument to those outlined by Hungerford and Peyton (1976); all determined 

that the instrument had content validity. 

As part of a study on the effects of instruction on environmental issue 

investigation and action stra_tegies on seventh grade students, Ramsey ( 1987) 

used a modified version of Sia' s (1984) instrument to measure the overt 

behavior of 159 seve_nth grade students. Ramsey states that the age of his 

subjects precluded the probability of their involvement· iil legal actions; 
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therefore he did not assess this behavior. The four remaining actions were 

assessed with open-ended questions concerning specific actions that the 

student had taken and the issue which she/he was addressing. To eliminate 

the reporting of actions taken as a response to another' s request or a 

requirement of a group (such as a school assignment or a scouting activity), 

students were asked to list only those actions they initiated. Ramsey then used 

criteria to judge if the behavior reported was actually an action, and if so, the 

appropriateness of the action to the environmental issue it was intended to 

address. 

Horsley (1977) and Ramsey et al. (1981) utilized reports of observations 

of student behavior. Horsley's work with undergraduate students enrolled in 

an environmental geography course revealed that students' self reports of 

twelve behaviors that were unobtrusively monitored were consistent with 

actual behavior. Similarly, Ramsey et al. found that environmental action 

behavior reported by the study's eighth grade subjects was consistent with the 

behavior their parents reported that they engaged in. 

Maloney and Ward (1973) included a measure of actual commitment in 

their study of adults. This measure consisted of 36 true-false statements about 

behaviors in which the subject might have engaged. For a discussion of 

instrument development, refer to the " Assessments of Affective Components" 

section of this chapter. 

Summary 

In summary, of the studies discussed in this review of the literature, 

several utilized methods that could be useful in the current assessment. Two, 

54 



Sia (1984) and Maloney and Ward (1973), used methods that could be used with 

2,000 fifth grade children. Because the instrument under development is 

intended to be administered to such a large number of subjects throughout 

Wisconsin it will rely on self-reports for data regarding environmentally 

responsible behavior. It is encouraging to note that the studies reviewed 

above found that subjects gave accurate self-reports. To 

maintain consistency with other sections of the instrument under 

development Likert-type items were selected for the assessment of behavior. 

SPECIAL CONSIDERATIONS FOR THE POPULATION TO BE ASSESSED 

Order of Administration 

In a study involving fifth and sixth grade students, 

Impara (1990), discovered that when assessing attitudinal 

Armstrong and 

and cognitive 

components with the same instrument the order of administration can affect 

student s' responses on the attitudinal measurements. The researchers 

determined that "students who had not been exposed to the content of a 

knowledge test and were thus unable to answer many of the questions 

correctly had lower attitude scores on that topic" (p. 38). This suggests that the 

instrument currently under development should address the cognitive section 

last to reduce the effect on the affective measurements. 
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Readability 

It is important that any instrument measure the quality it is intended to. 

This consideration is particularly important when administering written 

assessments to children who are developing their reading skills. Unless one is 

assessing reading level, one does not want the results of an assessment to 

reflect the subjects' skill in decoding and comprehending written language. 

A common response to this concern is to design an instrument to be 

read aloud to students [Chin, 1985; Hungerford & Tomera (as reported by Aird & 

Tomera, 1977) and Moyer, 1977]. However, a study by Homan, Hall, and Topping 

(1986) found that when an evaluation tool was read aloud to students both good 

and poor readers' scores reflected similar gains. The goal of helping poor 

readers compensate for their handicap, was not met. It is important that the 

instrument under development be written at a level easily read by fifth grade 

students possessing weak reading skills as well as those with average or strong 

reading skills. 

There are many methods for determining readability. A common 

method employed by educators, textbook writers, and editors is the utilization 

of a readability formula. Most readability formulas are designed to analyze 

several passages of continuous text of a minimum of 100 words in length. 

Because test items lack cohesion and continuity of texts and articles (Rakow 

and Gee, 1987) these formulas are of limited use. 

Fry ( 1990) developed the Short Passage Readability Formula for use in 

rating passages of 40 - 99 words with a minimum of three sentences. This 

method involves identifying the three hardest key words in a passage and 

looking them up in a specialized dictionary which lists the grade level of 
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43,000 words. The sentence length is added to the rate of difficulty and the sum 

is divided by two. This method is held by its developer to distinguish fourth 

through twelfth grade reading levels. Once again, test items are often shorter 

than three sentences, so this method has doubtful applications to the 

instrument under development. 

Barrow (1984) compared several readability formulas that had been 

installed on a computer program. None of the formulas used in the study 

agreed on the reading level of a given passage. The commonly used Fry 

readability formula (for long passages) rated the readability of elementary 

science textbooks far below the rating of the other formulas. (This is a serious 

problem, as reliance upon the Fry formula alone when selecting a textbook 

would result in children being expected to read and understand material that is 

much too hard for them.) Barrow concluded that " ... researchers should not 

focus only on the readability level but also on the comprehension complexity 

of the textbook passages" (p. 26). 

Clark (1981) reinforces this recommendation by stating that because 

readability formulas rely so heavily on "vocabulary and sentence length their 

primary focus is decodability rather than comprehensibility" (p. 670). 

Neither do they consider the "concept load, organization, style, reader 

familiarity with the subject, or reader motivation and purpose" (p. 670). Clark 

developed the PHAN system for use when writing text to be easily read. It also 

appears useful to those writing test items. 

Sheila Fitzgerald, 1984 President of the National Council of Teachers of 

English states, "The other factors not measured by mathematical readability 

formulas are very important and include the reader's interest and motivation 

for reading the material, his or her background knowledge of the concepts it 
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presents, and other characteristics of the text such as the way it's organized, 

the complexity of its sentences, and the physical appearance of the book" 

(Fitzgerald & Cullinan, 1984, p. 883). 

Because of the lack of a readability formula designed for short test items 

and the lack of agreement between readability formulas in general this 

researcher utilized checklists for writing items at low reading levels. (See 

Appendix A for the checklists utilized by this researcher.) Eight teachers 

experienced with fourth and fifth grade students who read below grade level 

were asked to judge the appropriateness of the pilot instruments' text for the 

target population. 

Summary 

In addition to writing items that are unbiased and inoffensive 

regardless of religion, race, or gender, authors of items for children must be 

especially cognizant of the reading level at which items are written. 

Determining the reading level of prose is difficult, various readability 

formulas give varying results. Establishing the reading level of multiple 

choice items is even more of a challenge. This researcher utilized checklist to 

write items at the lowest reading level possible and sought out teachers of 

children with reading difficulties to determine if the material was at a level 

appropriate to children experiencing difficulty with reading. 
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CHAPTER SUMMARY 

While a considerable amount of research has been done relative to the 

components of environmental literacy, an instrument designed to assess 

environmental literacy as a whole has not been developed. When one narrows 

the search further to instruments that assess environmental literacy at the 

fifth grade level, few instruments assess the complete cognitive, affective, 

and/or behavioral components of environmental literacy and none assess 

predictors of environmentally responsible behavior. While there is a lack of 

instruments, a thorough method for designing instruments does exist and has 

been helpful in the development of the instrument under construction. This 

methodology supports the use of multiple choice items to assess knowledge and 

Likert-type items to assess the remaining components of environmental 

literacy. 

The instrument under development will provide baseline data regarding 

the level of environmental literacy attained by Wisconsin children at the end 

of their elementary school experience. This information and similar 

information from subsequent periodic assessments will be necessary to 

evaluate the effectiveness of future efforts to improve environmental 

education in Wisconsin. 

It is possible that the instrument currently under development will be 

of assistance to others in the field as they attempt similar assessments. This 

claim is based on the observation that researchers from every part of the 

nation have made efforts to assess some aspect(s) of environmental literacy. 

Many of these assessments have been helpful to this researcher in developing 

the current instrument. Conversely, the current instrument addresses 
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components that are generally agreed upon correlates to environmental 

literacy and thus, should be useful to others in the field. 
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Chapter III 

Methods 

OVERVIEW 

The Wisconsin Environmental Education Act (DPI, 1990), signed into law 

in 1990, mandated that the Wisconsin Center for Environmental Education at 

the University of Wisconsin-Stevens Point assist the Wisconsin Department of 

Public Instruction to periodically assess and report to the Wisconsin 

Environmental Education Board · (WEEB) on the environmental literacy of 

Wisconsin' s teachers and students. The purpose of this study is to develop a 

valid and reliable instrument to measure the level of environmental literacy 

of fifth grade students in Wisconsin. This chapter describes the methods 

employed to develop the instrument and determine levels of reliability and 

validity. (See Appendix B for a copy of the Wisconsin Environmental Education 

Act.) 

FUNDING 

The assessment project was funded by a series of grants from the WEEB 

to the Wisconsin Center for Environmental Education (WCEE). The grants 

provided funds for three graduate students (each working on a separate part 

of a larger assessment of Wisconsin's fifth and eleventh grade students and a 

survey of Wisconsin teachers who are mandated to teach EE), statistical 
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assistance, advisory panel meetings and validity panel meetings, materials, 

postage, travel, and printing. 

INITIAL PLANNING 

Early in 1991 Wisconsin Department of Public Instruction (WDPI) 

personnel with expertise in testing and statistical operations met with faculty 

and graduate students from the WCEE, University of Wisconsin-Stevens Point 

(UW-SP) to discuss the roles that each agency would play in the assessment 

project. It was decided that the WCEE would develop and administer the 

instruments with the assistance of an advisory panel composed of 

representatives of all bodies (with the exception of students) that would be 

affected by the assessment. The: WDPI would provide technical and financial 

support during the developmental phase and administration of the assessment. 

In addition the WDPI would assist the WCEE in gaining access to teachers and 

students throughout the project. 

Because the instrument detailed in this document represents the initial 

stage of a statewide assessment it was especially important that the project 

have a broad base of support from all parties that will be involved in future 

assessments. To assure that these parties would have opportunities for input 

an advisory panel made up of elementary and secondary classroom teachers 

and administrators; education professors from a state college and the 

University of Wisconsin system; and representatives from the Wisconsin 

Department of Natural Resources, the Wisconsin Department of Public 

Instruction, the Wisconsin Education Association Council, and nature centers 

was formed. This group met early in the process to critique the plans that had 
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been formulated and give advice for proceeding with the development of the 

instrument. (See Appendix C for a list of the persons who served on the 

advisory panel.) 

Population to be Assessed 

Members of the advisory panel and researchers agreed that information 

regarding the environmental literacy of students as they exit Wisconsin's 

elementary and secondary schools would be valuable. With this information 

the amount of growth that occurs between the end of the elementary school 

experience and . the end of the high school experience could be determined 

over a period of time. Additionally, educators, policy makers, and agencies 

involved in EE programming could compare the effects of broad program 

changes by periodically comparing the scores of students exiting elementary 

or high school. At the time of this writing in approximately two thirds of 

Wisconsin's school districts the fifth grade represents the final year of 

elementary education as the sixth grade is located in a middle school setting. 

Therefore, it was determined that fifth grade students would be the target 

population of the elementary assessment. 

Format of the Assessment 

After reviewing many tests of topics related to environmental literacy, 

multiple choice and Likert-type questions were chosen for this initial step of 

the statewide EE assessment (See Chapter II). Approaches such as authentic 

assessment were examined, but it was decided to remain with more familiar 
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formats while the assessment process was in the initial stage of development. 

Based on the results reported by Armstrong & Impara (1990) it was 

decided to place the cognitive assessment last in the instrument to reduce any 

effect that students' reaction to the knowledge questions might have on the 

attitudes they report. 

Content of the Assessment 

The content of the assessment was determined by a review of reference 

materials pertaining to environmental topics; discussions with the 

researcher's graduate committee, Dr. Randy Champeau, Dr. Dan Sivek, and Dr. 

Richard Wilke and graduate students working on parallel sections of the 

project, Ms. Jennie Lane and Ms. Phyllis Peri; and a review of the literature 

relating to assessments of components of environmental literacy. (See 

Appendix D for a list of reference materials used to determine the content of 

the environmental literacy assessment.) In addition, members of the validity 

panel were asked to review a detailed outline of the content of the assessment 

and comment relative to any omissions or inappropriate inclusions. 

After the content was determined an outline of the assessment was 

developed and objectives were written for items at each sub-section of the 

outline. The abridged outline on the following page details the components of 

environmental literacy that were included in the assessment: 
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OUTLINE 
ENVIRONMENT AL LITERACY ASSESSMENT 

Fifth Grade Level 

I. COGNITIVE 

A. Knowledge of Ecological Foundations 

B. Knowledge of Environmental Problems and Issues 

C. Knowledge of Environmental Issue Investigation and 

Strategies 

II. AFFECTIVE 

A. Sensitivity to the Environment 

B. Values Related to the Prevention and Remediation of 

Environmental Problems and Issues 

Action 

III. DETERMINANTS OF ENVIRONMENTALLY RESPONSIBLE BEHAVIOR 

A. Locus of Control 

B. Assumption of Personal Responsibility 

IV. BEHAVIORAL OUTCOMES 

A. Ecomanagement 

B. Economic Act1on 

C. Persuasion 

D. Political Action 

E. Legal Action 

(See Appendix E to examine an unabridged assessment outline.) 
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INSTRUMENT DEVELOPMENT 

Item Development 

Cognitive items were organized by Bloom' s Taxonomy of Educational 

Objectives. Most items were written at the first three levels of the taxonomy: 

knowledge, comprehension, and application. Previous researchers (Hounshell 

& Liggett 1973, 1976 and Fleetwood & Hounshell, 1976) found that items written 

at the synthesis and evaluation levels failed to discriminate between high 

school students. Based upon this failure to discriminate between high school 

students and the difficulty involved in writing multiple choice items at a low 

reading level to address the synthesis and evaluation levels it was determined 

that the instrument under development would focus on the knowledge, 

comprehension, and application levels. 

Most behavioral items related to ecomanagement, economic action, or 

persuasion because these areas encompass experiences common to ten, eleven, 

and twelve 

assumption 

year old 

of personal 

children. Items relating to locus of control and 

older subjects responsibility originally written for 

received minor changes. 

Many items were adapted from other sources. (See Appendix F for a 

listing of instruments used as sources for items.) Because many items were 

originally written for older students or adults extensive revisions were often 

required. After searching the literature for items that could be revised to fit 

this assessment, the researcher wrote items to ensure that every sub-section of 

the outline was covered by a minimum of two items. (Most were addressed by 

three or more items.) Over 155 cognitive, 55 affective, 30 predictors of 
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responsible environmental behavior, and 26 behavioral items were included 

in the item pool from which the pilot assessments were drawn. 

Every effort was made to ensure that the items measured components of 

environmental literacy rather than reading ability, cultural literacy, 

familiarity with specific plants or animals, test taking skills, or other factors 

unrelated to the purpose of this study. All items were reviewed numerous 

times by professors with the University of Wisconsin-Stevens Point and 

graduate students working on related projects before they were submitted to 

outside reviewers. Items were written at a fourth grade reading level and 

reviewed by a panel of eight teachers who specialize in working with children 

who have difficulty reading. The validity panel (see the following section for 

details concerning the validity panel) determined which vocabulary words 

were essential to environmental literacy at the fifth grade level. All other 

words that might not be familiar to students at this level were omitted. Plants 

and animals included in the items were limited to those that children from 

urban and rural areas were likely to be familiar with. Items were examined to 

detect racial bias by a native american with several years of experience 

detecting bias in standardized tests produced by the WDPI, a teacher of Hmong 

students at the elementary level, and an elementary teacher who worked with 

black children in the inner city of Milwaukee, Wisconsin. 

validity panel looked for gender bias as they reviewed items. 

Face Validity 

Members of the 

A validity panel made up of nine educators possessing experience with 

children in grades four, five, and six and familiarity with the affective, 
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behavioral, and cognitive components of environmental education was 

convened in June, 1991. 

on the validity panel.) 

(See Appendix G for a list of the persons who served 

The panel met at UW-SP for two days. Members 

received a small stipend, housing at a local motel, and meals for the duration of 

their stay. Funding for this meeting was part of the grant from WEEB. Panel 

members reviewed the outline and objectives of the assessment; determined if 

the items addressed the objectives they were written for; judged item 

readability, structure, and content; made recommendations for improvement; 

and wrote some additional items. (See Appendix H for copies of the forms used 

in the evaluation process at this meeting.) 

Using the feedback from the validity panel items were rewritten and 

some were added to the item pool. Items that had been rewritten based on 

feedback from the validity panel or written since the validity panel met in 

June were reviewed by EE professors with the University of Wisconsin-Stevens 

Point and graduate students working on parallel sections of the project. In 

February, 1992 these items were mailed to panel members for written review. 

All items were reviewed by a minimum of two teachers of fourth grade 

or Chapter I reading teachers to detect areas of potential difficulty for poor 

readers. (Chapter I is a federal program that provides assistance to children 

who experience trouble with reading or mathematics but have average or 

above average intelligence.) 

The entire item bank was reviewed by a Native American with several 

years of experience reviewing standardized tests for bias against Native 

American children for the Wisconsin Department of· Public Instruction. A 

teacher experienced in working with Hmong students in the Eau Claire School 

District in Wisconsin reviewed the items for bias against Hmong students. 
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Items were not reviewed by external experts for gender bias because of the 

researcher and several validity panel members' sensitivity to such issues. 

Because the validity panel included a woman who teaches inner city children 

in Milwaukee the researcher elected not to ask another person familiar with 

this population to review items for bias. 

When necessary, items were rewritten using the feedback from the 

validity panel and the others mentioned above. Items that had been rewritten 

based on feedback from the validity panel were reviewed by EE professors with 

the University of Wisconsin-Stevens Point and graduate students working on 

parallel sections of the project. 

Pilot Development 

Once a pool of items that possessed a degree of face and content validity 

and adequately covered the objectives was established the researcher selected 

items for placement on four pilot tests. Each pilot test had three sections. Part 

One measured students' values and sensitivity related to the environment; 

their locus of control; and sense of personal responsibility for the 

environment. Part Two measured the actions that students took relative to the 

environment. Because of the age of the target population (ten, eleven, and 

twelve) these actions were primarily related to ecomanagement, economic 

action, and persuasion. Part Three measured students' understanding of 

concepts related to ecological foundations. Parts One and Two utilized Likert-

type questions while Part Three utilized multiple choice items. Stanley and 

Hopkins ( 1972) state that using more than one type of item makes a test more 

inter;esting but caution that all items of a particular kind should be placed 
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together in a test. For this reason the affective and behavioral item.s were 

placed together on the instrument. (See Appendix I for the item pool.) 

Each of the four pilot tests had between 21 and 22 items in Part One, 

between six and eight items in Part Two, and between 37 and 42 items in Part 

Three. The total number of items on the pilot tests ranged from 65 to 71. Items 

relating to Parts One and Two were randomly placed within the appropriate 

section of the pilot tests. Items assessing the cognitive component generally 

followed the order of the outline of ecological foundations. This was done to 

prevent distraction that can be produced if children are asked to answer 

unrelated items on the same page. (For example, it is much easier to 

concentrate on a test when items begin with adaptation and move to succession 

and limiting factors than to begin with an item concerning acid deposition 

followed by items asking about adaptation and then issue investigations.) 

Another advantage of this arrangement was that it placed items that students 

were likely to consider easy first and items that students were likely to 

consider hard later in the assessment (Stanley & Hopkins, 1972). Correct 

answers were randomly distributed within the foils and care was taken to 

ensure that one cognitive item did not give away the answer to another 

cognitive item on a given pilot. 

Prior to administering the pilot tests, two fifth grade teachers in the 

School District of the Menomonie Area in Menomonie, Wisconsin, administered 

the pilots to their students. The purpose of this exercise was to ensure that the 

pilot tests could easily be completed by nearly all fifth grade students within 

40 minutes and to detect any unforseen problems with the format of the test. 

Each teacher gave half of her class one form and the other half of the class 

another form. After everyone finished the test students were asked to circle 

70 



words that were difficult for them and give a general reaction to the test. The 

students reacted as expected: all were able to complete the instrument within 

the forty minute time limit; some indicated a few words that were difficult; 

some claimed the test was easy, others thought it was more difficult. All 

students appeared to understand the instructions and the teachers involved 

reported no difficulties with the administration of the instrument. No 

revisions were made as a result of this administration. (The words that some 

students indicated difficulty with had been identified by the validity panel as 

those which an environmentally literate fifth grade student should be 

familiar with; therefore, they remained in the instrument.) 

Pilot Administration 

In an effort to ensure that a wide range of levels of environmental 

literacy were represented by the students participating in the initial pilot 

study environmental educators throughout Wisconsin were asked to identify 

eleme~tary schools and fifth grade teachers that did a good deal of 

environmental education and those that did little if any. These teachers were 

contacted, the project described to them, and they were invited to participate 

in the project. If interested in the project (only two teachers turned the 

project down, one because of a scheduling problem, the other because of a 

personnel complication in their grade level) the participating teachers were 

asked to respond to a brief questionnaire regarding the delivery of 

environmental education in their school. (See Appendix J for a copy of the 

telephone survey.) The survey was administered as a check to help ensure 

that the school and the teacher clearly fell into one category or the other as 
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related to the amount of EE instruction that occurred. Even with the use of the 

survey it was sometimes difficult to judge where the teacher and the school 

fell in the continuum of teaching EE. Twenty-four teachers who most clearly 

fit one category or the other were selected and testing dates were scheduled 

for their classes. Eight teachers were held in reserve in the event that some of 

the participants would be unable to complete the study. This proved 

unnecessary, as all teachers who initially agreed to participate were able to 

fulfill their commitment. 

Standardized instructions to the student were included in the pilot tests 

as well as a standardized instruction sheet for· the teacher. Each class received 

a code number indicating whether it had received EE instruction, which form 

of the test the students took, and the teacher' s name. Teachers were asked to 

provide student's first names and last initials or the last four digits of their 

telephone number as an identification tool. This was done because research 

has shown that students take tests more seriously if they believe they can be 

identified by their test. Additionally the teachers were given the option of 

receiving results of their students' performance on the cognitive section of 

the test and might find student names helpful when examining the results. 

Teachers requesting results were cautioned that students' scores would reflect 

the performance of test items and were not intended to provide valid or 

reliable information concerning student performance. 
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Item Analysis 

Multiple Choice Items 

A frequency distribution by total score, an item analysis by total score, 

and the percent (by quintile) responding correctly to each item were provided 

by the University of Wisconsin-Madison Office of Testing and Evaluation 

Services. A point biserial correlation was used to compare students' scores on 

the entire cognitive subtest with their scores on individual cognitive items. 

Items were judged to be effective if the following criteria were met: 

• between 50 and 80 percent of all students selected the correct answer (R. 

Allen, personal communication, June 22, 1992) 

• a higher percentage of students scoring in the top quintile selected the 

correct answer than the percentage of students scoring in the bottom 

quintile 

• a higher percentage of students scoring in the bottom quintile selected 

one of the three foils or distracters than the percentage of students 

scoring in the top quintile 

• the foils or distracters were selected at roughly equivalent rates or each 

was selected by a minimum of five percent of the respondents 

Similar to the Likert-type items, 

inclusion on the final instrument were 

multiple choice items selected for 

those that discriminated between 

students, and/or contained content deemed important to environmental 

literacy. The researcher made the initial selections based on the above 

criteria and the importance of the concepts addressed by the items to 

environmental literacy (as previously endorsed by the validity panel). These 

initial selections were then reviewed and approved by her major advisors. 
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As implied on the preceding page, some items did not meet all of the 

above criteria but were deemed by the researcher and her advisors to be 

important to environmental literacy. These items were included in the final 

instrument or pool of items if it was agreed that: 

• it seemed failure of an item to meet statistical criteria was due to 

students' unfamiliarity with the concept 

• item construction was of a quality comparable to items that were proven 

to discriminate 

Items that failed to meet the statistical or subjective criteria but showed 

promise of discriminating with some revision are included in the item pool. A 

future researcher may revise them based on the information gained through 

the item analysis and point biserial correlation rather than beginning with 

untried items or items that did not supply statistical information. 

Likert-Type Items 

Items that utilized a five point Likert-type scale made up the attitude and 

behavior subscales. In addition to the mean response, standard deviation, and 

reliability for these subscales, a weighted response frequency analysis and 

summary were reported. For each item the percentage of students selecting 

each response, the mean response, and the standard deviation between 

responses were reported. 

After consulting with a statistical expert (R. Allen, personal 

communication, June 22, 1992) serving on the advisory panel and the 

literature (Ary, Jacobs, & Razavieh, 1985 and Horvat, 1974) the following 

criteria were adapted for determining item inclusion in the item pool or the 

final pilot assessment: 
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• if deleted, would decrease the reliability of the test 

• correlate at least .25 with the total item score for that subtest 

• have a spread of responses as determined by preferably having a 

variance over 1.0 or each response chosen by a minimum of five 

percent of respondents 

• had a mid-range mean score between 2.0 and 4.0 on a 1.0 to 5.0 scale 

Essentially, items selected for inclusion on the final instrument were those 

that revealed a diversity of responses, and/or contained content deemed 

important to overall environmental literacy. The researcher made the initial 

selections were based on the above criteria and the importance of the concepts 

addressed by the items to environmental literacy (as previously endorsed by 

the validity panel). These selections were then reviewed and approved by her 

major advisors. 

As implied above, some items did not meet all of the above criteria but were 

deemed by the researcher and her advisors to be important to environmental 

literacy. These items were included in the final instrument or pool of items if 

it was agreed that item construction was of a quality comparable to items that 

were proven to discriminate. 

Final Format 

The items selected as a result of the application of the statistical 

operations and criteria outlined above were placed in a pool of items organized 

by the assessment outline formulated at the beginning of the project. The item 

pool provided items for an assessment planned to be administered to 2,000 

randomly selected Wisconsin fifth grade students in the spring of the 1992-
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1993 academic year. Items that addressed each component of the outline were 

selected by the researcher and one of her major advisors from the pool for 

inclusion in the final pilot. See Appendix K for a copy of the final pilot 

instrument. 

CHAPTER SUMMARY 

An advisory panel consisting of representatives from the WDPI, all 

levels of the educational system, teachers, and nature centers was formed 

early in the process of instrument development. It was decided that the 

instrument under development would utilize Likert-type and multiple choice 

items and be administered to elementary students near the end of the fifth 

grade. The content of the assessment was determined by a review of the 

relevant literature and discussions with experts in the field of environmental 

education. 

Existing items were rewritten to fit the needs of the instrument under 

development and new items were written. All items were reviewed by a 

validity panel composed of persons familiar with environmental education and 

children of the age group being assessed. Items were examined for cultural 

bias by personal familiar with black, Native American, and Hmong children. 

Members of the validity panel were attentive to sexism as they reviewed items. 

Four pilot assessments were developed and administered to between 140 and 157 

fifth grade students each. An item analysis was performed and the items were 

chosen for the final pilot assessment. 
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Chapter IV 

Results 

INTRODUCTION 

The following sections review the item selection criteria used, give 

examples of its application, and detail the number of items that were written 

for each section of the assessment outline and for each level of Bloom's 

taxonomy of cognitive educational objectives. 

After the items were pilot tested on 162 to 171 fifth grade students they 

were evaluated for inclusion in the final pilot test planned for the spring of 

1993. All items received a rating based on predetermined criteria which 

included both statistical analysis and evaluator judgement. (All items included 

on the initial pilot test had been previously examined and approved by a 

validity panel.) 

All items were categorized according to their performance. Many items 

performed satisfactorily and were included in a pool of potential pilot items. 

Other items showed promise that with minor revisions they might be 

functional. The performance of test items is the focus of this chapter rather 

than the performance of the population that items were written to assess. 
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RELIABILITY 

Items Assessing Cognitive Variables 

Items addressing the cognitive component were addressed in a single 

subtest. The reliabilities of these subtests as determined by Cronbach's alpha 

coefficient method were .78, .80, .76, and .79 with 37, 38, 42, and 38 items 

respectively. (See Table 4.1.) 

Table 4.1 

Reliability of Items Addressing 
Environmental 

Pilot Version Number of 
Respondents 

A 157 

B 140 

C 156 

D 149 

Cognitive 
Literacy 

Reliability 

.78 

.80 

.76 

.79 

Components of 

Number of Items 

37 

38 

42 

38 

Items Assessing Affective Variables, Predictors of Responsible Environmental 
Behavior, and Behavior 

Items addressing the affective component of environmental literacy 

and predictors of responsible environmental behavior were addressed in a 

single subtest. The reliabilities of these sub tests as determined by Cronbach' s 

coefficient alpha method were .84, .80, .78, and .80 with 22, 22, 21, and 21 items 

respectively. (See Table 4.2.) 

Items addressing the behavioral component were addressed in a 

separate subtest. The reliabilities of these subtests as determined by 
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Cronbach's coefficient alpha method were .36, .76, .71, and .51. (See Table 4.2) 

Each subtest had very few items, six eight, eight, and seven re~pectively, a 

factor (Ary, Jacobs, & Razavieh, 1985) which likely reduced the reliability of 

items assessing behavior. This claim appears to have merit as the reliability 

ratings move from .36 to .71 and .76 as the number of items increases by one 

and two. 

Affective, Predictors of 
i 

Table 4.2 

Reliability of Items Addressing 
Responsible Environmental Behavior, 

of Environmental 
and Behavioral Components 
Literacy 

Affective and Predictors 
of Responsible Behavior 

Environmental Behavior 
Pilot Number of Reliability Number of Reliability Number of 

Version Respondents Items Items 
A 157 .84 22 .36 6 

B 140 .80 22 .76 8 

C 156 .78 21 .71 8 

D 149 .80 21 .51 7 

CRITERIA FOR INCLUSION IN THE FINAL PILOT ASSESSMENT 

Items Assessing Cognitive Variables 

-

The criteria used to determine the status of cognitive items were 

established through a review of the literature (Ary, Jacobs, & Razavieh, 1985, 

Borg & Gall, 1989, Stanley & Hopkins, 1972) related to item analysis ·and 

discussions with testing experts (R. Allen, personal communication, June 22, 
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1992) serving on the advisory panel. Multiple choice items were judged to be 

acceptable for inclusion in the final pilot instrument if the following criteria 

were met: 

• between 50 and 80 percent of all students selected the correct answer 

• if the item were deleted the alpha would be lowered 

• a higher percentage of students scoring in the top quintile selected the 

correct answer than the percentage of students scoring in the bottom 

quintile 

• a higher percentage of students scoring in the bottom quintile selected 

each of the three foils or distracters than the percentage of students 

scoring in the top quintile 

• The foils or distracters were selected at roughly equivalent rates or each 

was selected by a minimum of five percent of the respondents 

Some cognitive items did not meet all of the above criteria but were 

deemed by the researcher and her ad visors based on the endorsement of the 

validity panel, to be important to assessing overall environmental literacy. 

These items were included int he final instrument or pool of items if it was 

agreed that: 

• failure of an item to meet statistical criteria was due to students' 

unfamiliarity with the concept 

• item construction was of a quality comparable to items that were proven 

to discriminate 

• The content of the item was critical to overall environmental literacy 
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Examples 

Table 4.3 illustrates the protocol used to select items for inclusion in the 

cognitive subtest of the final pilot version or the item pool. In the example, 

item a32 was placed in the item pool; item b34 was placed in the marginal 

category; while item c34 was selected for inclusion in the final pilot. The 

following notes may be helpful when reviewing the table: 

• The referent in the " Outline" column corresponds to the portion of the 

assessment outline that the item was written to address. 

• In the "Item and Notes " column, the lower case letter preceding the 

item number indicates on which pilot assessment the item may be 

found. For example, " a32" is number 32 on the pilot assessment 

designated A . 

• The asterisk in the "Item and Notes" column indicates the correct 

answer. 

• The division sign ( +) in the "Item and Notes" column indicates the 

correct answer. 

• Entered after the item in the "Items and Notes" column are any 

comments relevant to the item such as suggestions for revision. Items 

labeled "good" generally discriminated between children who did well 

on the entire assessment and those who did not. Items labeled 

"moderate" or "marginal" usually did not discriminate between the two 

groups of children as well as those labeled "good". Items labeled "poor" 

generally did not discriminate between children who did well on the 

entire assessment and those who did not. Note that the labels described 

above do not' necessarily indicate the quality of the item they refer to. 
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For example, if all of the children knew the answer to a basic ecology 

item that item would not discriminate between the children who did well 

on the entire assessment and those who did not. 

• The negative decimals in the "Point Biserial Correlation" column 

indicate that most of the children who chose that item did poorly on the 

entire subtest. 

• The positive decimals in the " Point Biserial Correlation" column 

indicate that most of the children who chose that item did well on the 

entire subtest. 

• The "Selected by %" column indicates the percentage of students who 

selected each foil and the correct answer. 

• The "Change in a if Omitted" column indicates the change in the alpha 

if that item were deleted from the pilot. 

• The "Bloom's Taxonomic Level" column indicates the level of Bloom's 

taxonomy of educational objectives that an item addresses. 

K ................................. Knowledge 

C ................................. Comprehension 

App ............................... Application 

An ................................ Analysis 

S ................................. Synthesis 

E .................................. Evaluation 
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--~- -- ~------------------------------------------------------

Table 4.3 

COGNITIVE ITEM SELECTION PROTOCOL 

Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a.if Taxonomic 

Correlation _% Omitted Level 

1Alc2c* a32. Ten deer in a small area can find only enough food and water for five deer. The deer that were 
very old, weak, or babies die but the stronger deer live. Why did this happen? 

a. The stronger deer hurt the other deer. - .04 4 -.0055 C 
b. Deer have very short life spans. - .21 6 
C. The deer got sick. - .15 17 

00 + d. The stronger deer ate most of the food. .26 73 w 
Note: good to moderate. 

1Alc2c b34. A cat and a snake are hunting the same mouse. Which of the following is most like the 
relationship between the cat and the snake? 

a. A raccoon digging in a person's garbage. - .17 7 +.0004 C 
+ b. A dog taking meat from a cat. .26 39 

C. A bee taking nectar from a flower. - .02 19 
d. A cat hunting a bird. - .13 32 

Note: moderate. Change foil c; too many students in the top quintiles chose it. 
Also, foil d may be a reading test. 

1Alc2c c34. A cat and a snake are hunting the same mouse. What is the relationship between the cat and 
the snake? 

a. One is using the other but not harming it. - .17 21 -.0125 K 
+ b. They are competing with each other. .48 60 

c. They are helping each other. - .22 10 
d. One 1s trymg to eat the other one. -.33 

Note: good. 

Table 4.3 continues on the following page. 



-- -~---------------------------------------------------------------

Table 4.3 (continued) 

COGNITIVE ITEM SELECTION PROTOCOL 

Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a if Taxonomic 

Correlation - % Omitted Level 

1Alc2c* d31. A new kind of fish is put into a pond that already has fish in it. The fish that were in the pond 
first might die because the new kind of fish might 

a. be easy for them to catch and eat. - .25 19 -.0042 C 
b. make the ecosystem more balanced. - .15 7 

+ C. eat all of the food. .27 46 
00 d. create its own niche in the ecosystem. .04 28 
~ Note: moderate to poor. 

* 1Alc2c competition 



Items Assessing Affective Variables, Predictors of Responsible Environmental 
Behavior, and Behavior 

After consulting with a statistical expert (R. Allen, personal 

communication, June 22, 1992) serving on the advisory panel and the 

literature (Ary. Jacobs, & Razavieh, 1985: Horvat, 1974) Likert-type items 

selected for inclusion on the final instrument were those that: 

• if deleted, would decrease the reliability of the test 

• correlate at least .25 with the total item score for that subtest 

• have a spread of responses as determined by having a variance 

preferably over 1.0 or each response chosen by a minimum of five 

percent of respondents 

• had a mid-range score between 2.0 and 4.0 on a 1.0 to 5.0 scale. 

Some items did not meet all of the above criteria but were deemed by the 

researcher and her advisor, based on the endorsement of the validity panel, to 

be important to the assessment of environmental literacy. These items were 

included in the final instrument or pool of items if it was agreed that item 

construction was of a quality comparable to items that were proven to 

discriminate. 

Examples 

Tables 4.4, 4.5, and 4.6 provide examples of the protocol used to assist in 

the selection of items for inclusion in the final pilot version or the item pool 

and give some insight into the decisions made concerning item placement. 

Each table will address one of the following areas: affective, predictors of 

responsible environmental behavior (locus of control and assumption of 
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personal responsibility), and behavior. A brief explanation of the decisions 

made regarding items located on a particular table may be found preceding the 

table. The following notes may be helpful when reviewing the tables: 

• The referent in the " Outline " column corresponds to the portion of the 

assessment outline that the item was written to address. 

• In the "Item and Notes" column, the lower case letter preceding the 

item number indicates the pilot assessment on which the item may be 

found. For example, "al" represents number 1 on the pilot designated 

"A". 

• Entered after the item in the "Item and Notes" column are any 

comments relevant to the item, such as suggestions for revisions. 

• The decimal in the column titled "Change in a if item is omitted" 

indicates the alpha if that item were deleted from the pilot. 

• The " Correlation with score of like items on same pilot" column 

indicates the degree of correlation between the item and the scores of 

the rest of the same type of item on the pilot. 

• The "Variance" column indicates the amount of variance in the 

responses to the item. 

• The " Mean Score" column indicates the mean response that the item 

received. 
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Table 4.4 

ENVIRONMENT AL SENSTITIVITY AND VALUES RELATED TO THE PREVENTION AND REMEDIATION OF 
ENVIRONMENT AL PROBLEMS ITEM SELECTION PROTOCOL 

Correlation 
Outline* Item and Notes Change in ex with score of Variance 

00 
-..l 

* 

IIA al. It is important to have natural areas like woods, beaches, lake shores, rivers, and 
open grassy areas. 

IIA a2. People should be educated to appreciate and protect the environment. 

IIA b5. My school should have more lessons about the environment. 

IIA c5. If we have a lot more water than we can use, it is okay to waste someof it. 

IIA d4. This country is spending too much money teaching people about the environment 
and its problems. 

IIBI a7. How I travel to school each day is important because my energy use affects the 
environment. 

11B1 d6. There should be laws that limit noise. 

' 
IIBI c6. If a car makes too much air pollution no one should be allowed to drive it. 

IIA Environmental Sensitivity , 
IIB 1 Values Related to the Prevention and Remediation of Envrionmental Problems 

Air Quality 

Underlined numbers indicate areas in which an item did not meet statistical criterion. 

if item is like items 
omitted on same pilot 

-.0067 .46 ..!m 

-.0064 .44 1.02 

-.0150 .49 1.17 

-.0153 .45 1.04 

±..OOll .34 1.21 

.:..!ill.2!2 .35 1.28 

±...Oll.5. .J.!i 1.28 

:..llillii .25 1.69 

Mean 
Score 

:1..:IB 

3.96 

3.63 

ill 

3.91 

3.59 

2.91 

3.19 



Table 4.5 

PREDICTORS OF RESPONSIBLE ENVIRONMENTAL BEHAVIOR ITEM SELECTION PROTOCOL 

Correlation 
Outline* Item and Notes Change in a with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IIIA al 8. Kids like me can make a difference in the environment if they just keep trying. -.0010 .27 .81 ~ 
Note: poor. 

IIIA cl 7. It's no use trying to change my parent's or another adult's mind about doing things -.0120 .38 1.54 3.85 
(like car pooling or recycling) to help the environment. 

00 IIIA c 19. I can get friends to do things to help the environment. -.0147 .43 1.16 3.61 00 

IIIA dl5. Working on my own, I can help solve environmental problems. ±.!ll2il J.O 1.85 3.20 

IIIB bl8. I don't worry about turning out lights in a school room. -.0041 .31 1.72 3.31 

IIIB al 9. As long as other people are driving big cars, my family should be able to drive ±.0002 .25 1.23 3.56 
one too. 

IIIB a20. I should not worry about water and air pollution because scientists will find ways to -.0070 .46 ..8.1 ill 
get rid of pollution. Note: marginal. 

* IIIA Locus of Control 
IIIB Assumption of Personal Responsibility 

Underlined numbers indicate areas in which an item did not meet statistical criterion. 



Table4.6 

BEHAVIORAL ITEM SELECTION PROTOCOL 

Correlation 
Outline* Item and Notes Change in a with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IVA a23. I carry my own garbage (candy wrappers, etc.) until I find a garbage can. -.0831 ..22 1.04 3.88 

IVA a25. I throw aluminum cans in the garbage. -.0292 ..ll 1.56 ill 
Note: unnecessary ambiguity 

IVA b24. I try to save water. -.0375 .53 1.14 3.75 
00 
I.O 

IVA c29. I let the water run while brushing my teeth. -.0253 .40 1.99 3.76 

IVA d24. I take long, hot showers. -.0110 .12 1.54 3.29 

* IV A Ecomanagement 

Underlined numbers indicate areas in which an item did not meet statistical criterion. 



ITEM CORRESPONDENCE TO THE ASSESSMENT OUTLINE 

Table 4.7 details the number of items that correspond to each component 

of the cognitive section of the outline while Table 4.8 details the number of 

items that correspond to each component of the affective section of the 

outline. 

Table 4.7 

Quantity of Items in the Final Pilot and the Item Pool that Address 
the Cognitive Components of Environmental Literacy 

Environmental Literacy Assessment Outline Number of Items 
Final Pilot Item Pool 

I. COGNITIVE 

A. Knowledge of Ecological Foundations 

1. Individuals, populations, & communities 7 23 

2. Succession and change l 5 

3. Homeostasis and limiting factors l 2 

4. Energy flow 5 13 

5. Biogeochemical cycling 2 9 

6. Ecosystems, biodiversity, and biosphere l 2 

B. Knowledge of Environmental Problems and 

Issues 

1. Air Quality 4 13 

2. Water Quality/Quantity 6 16 

3. Soil Quality 4 14 

4. Wildlife and Habitat 3 8 

5. Energy 7 27* 

6. Human Population and Health 3 9* 

7. Waste 2 8 

8. Environmental Issues 0 4 

C. Knowledge of En vironmentallssue 

Investigation and Action Strategies l 3 

*one item addressed both areas 
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Table 4.8 

Quantity of Items in the Final Pilot and the Item Pool that Address 
Affect, Predictors of Responsible Environmental Behavior, and 

Behavioral Components of Environmental Literacy 

Environmental Literacy Assessment Outline 

II. AFFECTIVE 

A. Environmental Sensitivity 

B. Values Related to Prevention & Remediation 

of Environmental Problem and Issues 

1. Air. Quality 

2. Water Quality /Quantity 

3. Soil Quality 

4. Wildlife and Habitat 

5. Energy 

6. Human Population and Health 

7. Waste 

III. DETERMINANTS OF ENVIRONMENTALLY 

RESPONSIBLE BEHAVIOR 

A. Locus of Control 

B. Assumption of Personal Responsibility 

IV.BEHAVIORAL OUTCOMES 

A. Ecomanagement 

B. Economic Action 

C. Persuasion 

C. Political Action 

E. Legal Action 

*one item addressed all three areas 
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Number of Items 
Final Pilot Item Pool 

5 

3* 

2* 

l * 

l 

3 

1 

1 

4 

3 

5 

3 

5 

1 

0 

26 

6 

4 

2 

7 

12 

3 

3 

21 

7 

14 

4 

8 

1 

2 



ITEM CORRESPONDENCE TO BLOOM'S TAXONOMIC LEVELS 

Table 4.9 provides a breakdown of the number of items in the final pilot 

assessment and the item pool that correspond to the cognitive educational 

objectives defined by Bloom et al. (1956). The items in this assessment were 

written primarily at the first three levels of Bloom's taxonomy of educational 

objectives because of the limitations based on the age of the target population, 

the difficulty in writing multiple choice items at the higher levels of Bloom's 

taxonomy of educational objectives, and the failure of such items to distinguish 

among high school students in earlier research. 

Table 4.9 

Quantity of Items in the Final Pilot Assessment and the Item Pool 
Corresponding with Selected Levels of Bloom's Taxonomy of 

Cognitive Educational Objectives 

Educational Objective Final Pilot Instrument Item Pool 

Knowledge 14 48 

Comprehension 13 55 

Applications 7 19 

Analysis 12 32 

Synthesis 00 00 

Evaluation 1 2 

Note: one item in the item pool is repeated within the outline, causing the total 
number of cognitive items to appear to be 156. 
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Chapter V 

SUMMARY, RECOMMENDATIONS, IMPLICATIONS AND 
CONCLUSIONS 

SUMMARY 

The purpose of the this study was to develop a valid and reliable 

instrument to measure the level of environmental literacy of fifth grade 

students in Wisconsin. To attain this end the researcher reviewed relevant 

literature, developed new test items and revised existing ones, carried through 

an extensive item review process, and performed a pilot assessment involving 

over six hundred fifth grade students throughout Wisconsin. Two hundred 

sixty-six items were piloted; of these, 83 were included on the final pilot 

assessment to be administered in the spring of 1993. The remaining items 

were retained in the item pool for future use as written or with 

recommendations for revision. 

A REVIEW OF THE OBJECTIVES OF THIS STUDY 

The objectives of this study and the progress made toward meeting these 

objectives will be discussed before proceeding to recommendations for future 

researchers. 

Objective One: 

The study will develop an instrument to assess the 

environmental literacy of Wisconsin students in grade 

f i Ve• 
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Many steps were taken in an effort to determine the content that would 

be assessed by the instrument developed through the efforts represented by 

this study. A review of the literature relating to assessments of components of 

environmental literacy was made, formal and informal meetings were held 

with educators who are familiar with environmental education, and reference 

materials related to the environment and environmental problems and issues 

were reviewed. The validity panel reviewed the content of the assessment 

outline.the objectives for each section of the outline, and determined if items 

addressed the objective they were written to assess. 

Objective Two: 

The instrument will be written to be comprehended by 

students reading at the fourth grade level. 

Objective Seven: 

The instrument will be written to be administered by 

classroom teachers within a 40 minute time period. 

The instrument under de_velopment was reviewed for reading level by 

members of the validity panel as well as teachers of fourth and fifth grade 

students who have difficulty with reading. Changes were made in the pilot 

assessments upon the recommendation of these professionals. Each of the four 

initial pilot versions of the test were administered to between 162 and 171 fifth 

grade students throughout Wisconsin. These students and their teachers were 

asked to comment on the instrument. Reactions varied, many found it 

interesting; vocabulary words that some students found difficult were 

identified. These words, however, had been identified by the validity panel as 
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being basic to the vocabulary of an environmentally literate fifth grade 

student and so remained in the instrument. The final pilot instrument was 

administered to two fifth grade classrooms in February, 1993. Both groups 

found the instrument to be of an appropriate length and written at an 

appropriate reading level. 

Objective Three: 

The instrument will be written to be understood by 

children living in urban or rural settings. 

Objective Four: 

The instrument will be written to be understood by 

children· of minority groups, specifically black, Native 

American, and Hmong children. 

Objective Five: 

The instrument will be written to be inoffensive to 

children of minority groups, specifically black, Native 

American, and Hmong children. 

Objective Six: 

The instrument will be written to be unbiased toward 

male or females. 

Various members of the validity panel had experience working with 

children from minority groups and were sensitive to topics and situations that 

would be offensive to these groups. Additionally, the validity panel was 

composed of persons who worked in urban and rural settings and were aware 

of the flora and fauna which students would be familiar with. In addition to 

95 



review by the validity panel the researcher asked a native american with 

several years of experience reviewing test items for bias against native 

americans to review the initial pilot instruments. A teacher with five years of 

experience working with Hmong students performed a similar service with 

respect to the Hmong population. 

Objective Eight: 

The instrument will be inexpensive to score and 

administer. 

The instrument developed is in a multiple choice and Likert-type format. 

Parties who wish to administer the instrument are encouraged to use machine 

scoreable answer sheets. 

RECOMMENDATIONS REGARDING FUTURE ASSESSMENTS 

Advisory Committee 

The parties who initiated this project wisely organized an advisory 

panel made up of members representing all groups (except fifth grade 

students) who would be involved in or affected by this project or its results. It 

is the strong recommendation of this researcher that the advisory committee 

continue its involvement in the assessment project. This involvement may 

take the form of offering expertise in assessment methods, accessing the 

political workings of various agencies or organizations, serving as 
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spokespersons for their organization or agency when future assessments are 

planned, or explaining the assessment project to their organization or agency. 

Population to Assess 

The original intent of this study was to assess the environmental 

literacy of Wisconsin students at the end of their elementary school 

experience. In an effort to avoid confusion . with middle school settings it was 

decided to assess fifth grade students as this is the terminal grade for 

approximately two-thirds of Wisconsin's elementary schools. After writing 

test items at the lowest reading level possible and determining the content that 

was reasonable to expect that elementary students command, it is the strong 

recommendation of this researcher that the assessment be administered to 

students at the end of the fifth grade. 

Ability to Discriminate 

An effort was made to ensure that the initial pilot assessment was 

administered to fifth grade students that had received instruction in EE and 

fifth grade students who had not. Because reliability data were not available 

on the items prior to the pilot assessment, it was not possible to determine if 

the items discriminated between these groups. Therefore, cognitive items 

were selected on the basis of their ability to discriminate between students 

who did well on the cognitive subtest and students who did poorly on the 

cognitive subtest. 

97 



A possible next step in the assessment process is to find fifth grade 

classrooms composed of students who have been exposed to EE for six years 

(kindergarten through fifth grade) and fifth grade classrooms composed of 

students who have been exposed to little if any EE for six years. If the 

instrument discriminates between these groups it is more likely to be 

measuring environmental literacy. The preceding statement is tempered by 

the knowledge that finding classrooms that have been exposed to EE for six 

years is difficult and students in these classrooms may or may not be 

environmentally literate. 

Administration Procedures 

The researcher recommends that administration procedures be 

standardized to the greatest degree possible. This ensures that the results of 

the assessment will have a higher degree of reliability and validity as well as 

the information acquired might be useful to all researchers utilizing the 

instrument. 

The instrument is intended to be administered to individual classrooms 

of students by their teacher in the same manner as standardized achievement 

tests are administered. The teacher shall introduce the test to the students, 

read the directions with them, ensure that any questions regarding the test 

administration are answered and that all students are starting in the correct 

spot, then begin the test, allowing all students a minimum of 45 minutes to take 

the test. [During the pilot assessments very few students required more than 

the 40 minutes allotted to finish the 65 to 71 items on the pilot tests. The 

number of items· on the final pilot instrument was increased by 12 to 18 items 
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(depending upon the initial pilot); approximately half of these items were 

short Likert-type i terns. Five minutes were added to the administration time, 

increasing it to 45 minutes. The researcher arranged for two fifth grade 

teachers to administer the final pilot version to their classrooms; the teachers 

reported that with one exception, all students finished the test within the 45 

. minute time period.] 

In the case of students who have been diagnosed as having special 

learning needs, such as a learning disability, emotional disturbance, physical 

disability or other conditions that require academic adaptations, these 

adaptations should be made during the administration of the test. Such 

adaptations may include but are not limited to: having a reader, lengthening 

the time allotment, or marking answers that the child indicates. 

Those receiving permission to administer the instrument are asked to 

utilize the instructions for administration listed in Appendix L. 

Test Security 

During the development of the current instrument, the issue of test 

security arose. A large amount of time has been invested in the development 

of the instrument, not only on the part of the researcher, but also by 

professors and staff at the University of Wisconsin-Stevens Point and Ripon 

College; staff of the Wisconsin Department of Public Instruction and the 

Wisconsin Department of Natural Resources; public school administrators, 

teachers, and students; and representatives of nature centers. Because the 

primary purpose of the instrument is to assess the environmental literacy of 

Wisconsin fifth grade students with the ultimate goal of improving the level of 
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environmental literacy, the items utilized on the instrument may be utilized 

by teachers and districts wishing to evaluate the environmental literacy of 

their fifth grade population. The contribution this study makes toward 

assessing environmental literacy is a result of the availability of other 

researchers' work. The use of the instrument by those interested in doing 

similar work in other geographical areas, improving the current instrument, 

adding to the body of knowledge concerning the level of environmental 

literacy attained by fifth grade students in Wisconsin, or other serious 

research is encouraged. 

Those interested in utilizing the instrument should contact the Director 

of the Wisconsin Center for Environmental Education at the following address: 

403 Learning Resources Center, University of Wisconsin-Stevens Point, 

Stevens Point, Wisconsin 54481. 

In addition to the final pilot instrument and the item pool, the 

assessment outline may prove useful to future researchers as well as educators 

who wish to use it as one of several tools with which to evaluate the 

comprehensiveness of EE programming. 

Future Assessment Formats 

The instrument developed as a result of this study is merely a first step. 

The assessment process may continue to utilize paper and pencil instruments 

or evolve to another format, possibly authentic or performance assessment. 
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Paper and Pencil Instruments 

Researchers interested in developing paper and pencil instruments 

might select stems from the cognitive subtest and utilize empirical methods to 

develop the correct answer and the foils for the items. Essentially, individuals 

similar to the population for whom an instrument is being written are asked 

the item stems as open ended questions. All choices are worded in language 

familiar to the population under study; the incorrect responses that occurred 

most frequently are used as foils. Aikenhead (1988, 1990) provides a model for 

developing empirical multiple choice and Likert-type items for monitoring 

student beliefs. This method could be adapted and utilized with fifth grade 

students. Much of the groundwork regarding content and format has been 

completed in the present study, allowing researchers time to make the 

numerous student contacts necessary for empirical item development. 

Another model of item development that future researchers might 

examine is described by Kozlow and Nay (1976). This study, designed to develop 

a method for assessing student attitudes regarding science education, utilized 

multiple choice stems describing a situation to which a particular attitude was 

relevant and choices describing several courses of action. They described 

attitude categories defined in terms of behavior by Nay and Crocker (1970), 

constructed a test based on these behaviors, administered the test to high 

school students, and analyzed the results. 
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Authentic Assessment 

If Wisconsin makes a long term commitment to authentic or 

performance assessment, the format may be appropriate for consideration in 

the assessment of environmental literacy. However, this researcher is 

reluctant to recommend authentic assessment if the population being assessed 

is unfamiliar with the format. "The art of practice needs time to catch up with 

the assessments you are using to model best practice" (Baron, cited in O'Neil, 

1992, p. 18). 

Researchers interested in utilizing authentic or performance 

assessment are strongly encouraged to examine the financial resources and 

time necessary for such an assessment. As stated in Chapter II, performance 

assessments are likely to be two to three times as expensive as traditional 

machine-scored, multiple choice tests. While more expensive, these forms of 

assessment are more realistic and may give a more accurate portrayal of 

students' level of environmental literacy. In addition, these formats have the 

advantage of moving away from almost complete dependency on reading 

skills, and would likely portray children who experience difficulty with the 

printed word with more accuracy. 

Follow-up Assessment 

Brody and Koch (1989-1990) utilized an interview technique that 

"revealed critical gaps in conceptual understanding and their potential causes 

that multiple-choice assessment tests often fail to uncover" (p. 26). They 

suggest that if the goal of an assessment of students is to improve curriculum 
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and instruction it is useful to determine the causes of students' lack of 

understanding. It seems a logical next step is to explore areas of weakness that 

the instrument under development reve_als in an effort to determine more 

precisely the concepts that elementary aged children do not understand or the 

ecologically irresponsible behaviors that they engage in. 

IMPLICATIONS FOR FUTURE USE 

1. The instrument developed is designed to measure the level of 

environmental literacy of Wisconsin students in grade five. It is not 

intended to assess the effectiveness of EE programs or the effectiveness of 

current EE programming in Wisconsin. However, it will provide the first 

comprehensive look at the level of environmental literacy attained by 

Wisconsin students in grade five. 

gain information regarding the 

Educators, legislators, and others will 

knowledge, values, and behaviors of 

Wisconsin students in grade. five relative to the environment. This 

information will assist educators in the formal and nonformal sectors as 

well as legislators as they strive to meet the present and future needs of 

Wisconsin's young people relative to EE. 

2. The assessment outline developed through this research should be of 

assistance to educators as they develop curriculum for the elementary 

grades. It provides a comprehensive representation of the cognitive, 

affective, and behavioral content of EE. However, the outline will require 

constant updating as the research related to EE advances and the problems 

and issues that EE addresses continually change. 
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3. The results of periodic assessments utilizing the instrument developed 

through this study should compliment the results of Environment a 1 

Education in Wisconsin: A Teacher Survey. a survey written by Jennie F. 

Lane (1993) to be periodically administered to Wisconsin teachers of 

kindergarten through sixth grade and secondary teachers mandated to 

receive preservice training in EE. 

4. The results of periodic assessments utilizing the instrument developed 

through this study will provide an interesting comparison with the results 

of a parallel assessment of environmental literacy of Wisconsin's eleventh 

grade students written by Phyllis I. Peri (in development). 

5. This instrument allows for longitudinal evaluation of levels of 

environmental Ii teracy. Not only can two age groups be assessed but the 

growth of a group of students between their fifth and eleventh grade years 

may be assessed and, over time, gains in environmental literacy may be 

compared. 

6. The methodology employed by this study for the development of the 

assessment instrument may be used as a model by researchers who wish to 

evaluate the level of environmental literacy of a different population. 

Additionally, it is recommended that the item pool provided in Appendix I of 

this document be utilized as a source of items to be revised for application to 

a different population. 

CONCLUSIONS 

A paper and pencil instrument to assess the environmental literacy of 

Wisconsin fifth grade students can be developed. Further, the pilot instrument 
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developed through this study appears to have potential for a high degree of 

reliability and validity based on the data reported on the initial pilot subtests. 

If used to gather baseline data regarding the environmental literacy of 

fifth grade students in Wisconsin and reassess the same population over a 

period of years this instrument will enable educators and others to plot the 

progress this state is making in its environmental education efforts. In 

addition it will indicate areas of strength and weakness in the population, 

providing educators with information necessary to strengthen environmental 

education in Wisconsin. It is one small step in the direction of developing an 

environmentally literate citizenry. 
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Appendix A 

Checklists Utilized When Writing Items at Low Reading Levels 

Macinnis (1979) advises writers to: 

• use short rather than long words. 

• use familiar rather than unfamiliar words. 

• use short rather than long sentences. 

• use personal rather than impersonal words and sentences. 

• use the active voice rather than the passive voice. 

• avoid prepositional phrases. 

The PHAN system (Clark, 1981) detects areas of potential difficulty in a 

passage by identifying the following: 

• the number of phrases between pronouns and referents. 

• the number of phrases between pieces of connected information. 

• the number of inferences needed (because of missing, separated or 

imprecise connectives such as after, then, in, or here). 

• the number of potentially difficult phrase concepts (words that have a 

different meaning when placed together than when used separately, 

e.g., 'take down' or ' put up with' ). 

The "Test Item Readability Checklist" by Rakow and Gee (1987) lists the 

following as areas of concern for those writing items: 

• students would likely have the experiences and prior knowledge 

necessary to understand what the question calls for. 

• vocabulary is appropriate for the intended grade level. 
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• sentence complexity is appropriate for the intended grade level. 

• definitions and examples are clear and understandable. 

• required reasoning skills are appropriate for the students' cognitive 

level. 

• relationships are made clear through precise, logical connectives. 

• content within items is clearly organized. 

• graphs, illustrations, and other graphic aids facilitate comprehension. 

• questions are clearly framed. 

• content of items is of interest to the intended audience. 
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Appendix B 

Administrative Rule, PI 8.01 (k) 2 
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STA TE OF WISCONSIN 

Date of enactment: 
1989 Assembly Bill 660 Date of publie2tion *: 

1989 Wisconsin Act 2 9 9 
AN ACT to renumber 15.07 (3) (bm); and to create 15.07 (3) (bm) 2. 15.375 (3), 20.255 (1) (cm), 20.255 (I) (cp), 

23.405, 36.25 (29), 36.25 (30), 38.04 (4) (d) and 115.375 of the statutes, r.elating to creating an environmental 
education board attached to the department of public instruction, authorizing the board to make grants for 
environmental education programs, establishing a center for environmental education at the university of 
Wisconsin-Stevens Point, granting rule-making authority a~d making appropriations. 

The people of the state of Wisconsin, represented in sen
ate and assembly. do enact as follows: 

SECTION I. 15.07 (3) (bm) of the statutes is 
renumbered 15.07 (3) (bm) l. 

SECTION 2. I 5.07 (3) (bm) 2 of the statutes is cre
ated to read: 

I 5.Cl7 (3) (bm) 2. The: c:nvironmc:nr.al education 
board shall meet 4 times each year and may meet at 
other times on the call of the chairperson. 

SECTION 3. 15.375 (3) of the statutes is created to 
read: 

)5.375 (3) ENVIRONMENTAL EDUCATION BOARD. (a) 
Creation. There is created an environmental educa
tion board attached to the department of public 
instruction under s. 15.03. 

5. One majority and one minority party senator 
and one majority and one minority party representa
tive to the assembly, appointed as a:-e the members of 
standing committees in their respective houses. 

6. One member, appointed for a 3-yc:ar term by the 
st.ate: superintendent of public instruction, to represent 
each of the following: 

a. Environmental educators. 

b. Conservation and environmental organizations. 

c. Business and industry. 

d. Agriculture. 

e. Labor. 

(b) Members. The environmental education board f. Faculty of public and private institutions of 
shall consist of the following members: higher education. 

I. The state superintendent of public instruction. ( ) D · M b fth b d d (b) c es1gr.ee$ . .. em ers o .. e oar un er par. 
2. The secretary of natural resources. I to 4 may appoint designees to serve on the board, if 
3. The president of the university of Wisconsin the designee is an employe or appointive officer of the 

system. agency who has sufficient authority to deploy agency 
4. The director of the vocational, technical and resources and directly influence agency decision 

adult education system. making. 

SECTION 4. 20.005 (3) (schedule) of the statutes: at the appropriate place, insert the following 
amounts for the purposes indicated: 

20.255 Public instruction, 
department of 

( 1 ) EDUCATIONAL LEADERSHIP 
(c~) Environmental education 

b·oard 
(cp) Environmental education 

grants 

SECTION 5. 20.255 (I) (cm) of the statutes is ere-
a ted to re:id: · · ' 

20.255 (I) (cm) Emoironmental education board. 
The amounts in the schedule for the environmental 
education board under s. 115.375 (I). 

1989-90 1990-91 

GPR A 

GPR A 

-0-

-0-

36,000 

200,000 
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SECTION 6. 20.255 (I) (cp) of the statutes is cre
ated to read: 

20.255 (I) (cp) Em·ironmenral education i;rants. The 
amounts in the schedule for environmental educ:11ion 
grants under s. 115.375 l'.!). 



- 2 -

SECTION 7. 23.405 of the statutes is created to 
read: 

23.405 En,ironmcotal education. The department 
shall seek the advice of the environmental education 
board on the development of environmental educa
tion programs. 

SECTION 8. 36.25 (29) of the statutes is created to 
read: 

36.25 (29) ESVIRONMENTAL EDUCATION. The board 
shall seek the advice of the environmental education 
board on the development of environmental educa
tion programs. 

SECTION 9. 36.25 (30) of the statutes is created to 
read: 

36.25 (30) CENTEJl FOR ENVIRONMENTAL EDUCATION. 
There is established in the college of natural resources 
at the university of Wisconsin-Stevens Point a center 
for environmental education to assist in the develop
ment. dissemination. implementation and evaluation 
of environmental education programs for elementary 
and se1:ondary school teachers and pupils. The center 
shall do all of the following: 

(a) Assist the environmental eduC.'.ltion board in 
addressing statewide teacher training needs in envi
ronmental education. 

(b) Assist the department of public instruction to 
periodically assess and report to the environmental 
eduC.'.ltion board on the environmental literacy of this 
state's teachers and students. 

(c) Develop. otTer and evaluate environmental edu
cation courses for teachers. 

(d) Select and train natural resource :md environ
mental education specialists with teaching experience 
to assist in pro-.iding environmental education courses 
and programs to teachers in this state. 

(e) Assist the department of public instruction and 
cooperative educational service agencies to assist 
school districtS in conducting environmental educa
tion needs assessments. . 

(f) Provide environmental education workshops 
and consultin2 services to teacher educators from 
teacher training institutions located in this state. 

(g) Establish an environmental education curricu
lum and materials center for use by school teachers. 
faculty of teacher trainin2 institutions located in this 
state and others in educ;tional programs who need 
such materials. 

(h) Assist the university of Wisconsin-Stevens Point 
college of natural resources in providing opportunities 
for te::ichers to complete advanced training in environ
mental education throu2h the colkee·s master·s 
degree progr:im. - -

SECTION 10. 38.04 (4)(d) of the statutes is created 
to read: 

38.0-1 (4) (d) The board shall seek the advice of the 
cnvironmentai ::duc:ition board on the de,e!opment 
of environmc:it:il education programs. 
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SECTION 11. 115.375 of the statutes is created to 
read: 

115.375 urirorunentlll education board a.od gnnts. 
(I) (a) The environmental education board shall pro
vide.advice and assistance to the state superintendent 
in identifying needs and establishing priorities for 
environmental education in public schools, including 
needs for teacher training, curriculum dC''C.!opment 
and the development and dissemination of curriculum 
materials. The state superintendent shall seek the: 
advice of the board in carrying out these activities. 

(b) The board shall provide advice and assistance: 
to other state agencies, including the uni-.-ersity of 
Wisconsin-extension, conservation and environmen
tal groups, youth organizations and nature :ind envi
ronmental centers in identifying ;ic:rls and 
establishing priorities for environmental education. 

(2) (a) In this subsection: 

I ... Corporation" means a nonstock. nonprofit cor
poration organized under ch. 181. 

2. "Public agency" means a county. city, viHage, 
tO\loil, public inland lake protection and rehabilitation 
district. school district or cooperative educational ser
vice agency or an agency of this state or of a county, 
city, village. town, public inland lake protection and 
rehabilitation district. school district or cooperative 
educational service agency. 

(b) From the appropriations under s. 20.255 (!) 
(cp) and (jr). the board shall award grants to corpora
tions and public agencies for the development, dissem
ination and presentation of environmental education 
programs. The board may not award a grant unless 
the granc recipient matches at least 25~~ of the 
amount of the grant. Private funds and in-kind con
tributions may be applied to meet the matching 
requirement. Grants under this paragraph may not be· 
used to replace fonding avaiiable from other sources. 

(c) The board shall promulgate: rules establishing 
the criteria and procedures for the awarding of grants 
ior programs and projects under par. (b). The: board 
shall use the priorities established by the state superin
tendent under sub. (I) for awarding grants if the 
amount in the appropriations under s. 20.255 (I) (cp) 
and (jr) in any fiscal year is insufficient to fund all 
applications under this subsection. The department 
shall assist the board in administering this section. 

(d) The board shall seek private funds for the: pur
pose of the grants under this subsection. 

(e) No more than one-third of the total amount 
awarded in grants under par. (b) in any fisc:il year may 
be awarded to state agencies. 

SECTION ! 2. Nonstacucory provisio~ en\"iron
mental edue2rion board. (I) POSITIONS. The :iuthorized 
FTE positions for the department of public instruc
tion :ire incr:::i.sed by 0.5 GPR position to be funded 
from the: :ip;,ropriation under section 20.255 ( 1) (cm) 

of the: st:itu:::~. :i:; cre:ited by chis act. to assist in per-
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forming the functions of the environmental education 
board. 

(2) INTTIAL nRMS. Notwithstanding the length of 
terms specified in section 15.375 (3) (b) 6. (intro.) of 
the statutes, as created by this act, the state superin
tendent of public instruction shall designate 2 of the 
initial members of the environmental education board 
appointed under section 15.375 (3) (b) 6. a to fofthe 
statutes. as created by this act. to serve terms expiring 
on May I, 1991; 2 of the initial members to serve terms 
expiring on May I, I 992; and 2 of the initial members 
to serve terms e:itpiring on May I, 1993. 

SECTION 13. Appropriation changes; university of 
Wisconsin system. (I) The dollar amount in the sched
ule under section 20.005 (3) of the statutes for the 
appropriation to the board of regents of the university 
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of Wisconsin system under section 20.285 (1) (a) of the 
statutes, as affected by the acts of 1989, is increased by 
$106,600 for fiscal year 1990-91 to operate the center 
for environmental education at the university of Wis
consin-Stevens Point and to increase the authorized 
FTE positions for the university of Wisconsin system 
by 2.5 GPR positions for the center. 

(2) The dollar amount in the schedule under section 
20.005 (3) of the statutes for the appropriation to the 
board of regents of the university of Wisconsin system 
under section 20.285 {I) (im) of the statutes, as 
affected by the acts of 1989, is increased by 528,400 for 
fiscal year 1990-91 to operate the center for environ
mental education at the university of Wisconsin-Ste
vens Point. 
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Advisory Panel Membership 

Russ Allen, Research Consultant 
Wisconsin Education Association Council 
Madison, Wisconsin 

Dr. Randy Champeau, Director 
Wisconsin Center for Environmental Education 
College of Natural Resources 
University of Wisconsin-Stevens Point 
Stevens Point, Wisconsin 

Oaude Deck, District Administrator 
Onalaska Schools 
Onalaska, Wisconsin 

Dave Engleson, Environmental Education Specialist 
Bureau of Program Development 
Wisconsin Department of Public Instruction 
Madison, Wisconsin 

Judy Klippel, Acting Director 
Havenwoods Environmental Center 
Milwaukee, Wisconsin 

Tim Kooi, Principal 
South Elementary School 
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Appendix E 

ENVIRONMENTAL LITERACY ASSESSMENT OUTLINE 
Fifth Grade Level 

I. COGNIDVE 

A. Knowledge of Ecological Foundations 

1. Individuals, populations, and communities 
a. habitat, niches, and adaptations 
b. food chains and food webs 
c. population and community interactions & interdependence 

1 predator/prey relationships 
2 symbiotic relationships 

a parasitism 
b mutualism 
c competition 

d. decomposition 

2. Succession and change 
a. adaptations 
b. natural environmental changes 

3. Homeostasis and limiting factors 
a. biotic and abiotic limits to growth, size, and distribution of 

population 
1. space 
2. water, air, and soil 
3. food supply 
4. energy 

4. Energy flow 
a. Solar energy, the primary source for plants and animals 
b. Conservation of energy 

1. first law of thermodynamics (concept) 
2. second law of thermodynamics (concept) 

c. Photosynthesis and respiration 
d. Transfer of energy through food chains and food webs 

5. Biogeochemical cycling 
a. Conservation of matter 

1. carbon cycle 
2. food web 
3. decomposition 

b. Hydro logic cycle 

6. Ecosystems, biodiversity, and biosphere 
a. relationship between diversity and stability 
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I. COGNITIVE (continued) 

B. Knowledge of Environmental Problems and Issues 

1. Air Quality 
a. global temperature change 
b. ozone depletion 
c. acid deposition 
d. pollution 

2. Water Quality/Quantity 
a. pollution 

1 fresh water 
2 groundwater 
3 ocean water 

b. use and management 
1 fresh water 
2 groundwater 
3 ocean water 

3. Soil Quality 
a. soil erosion 
b. desertification 
c. pollution 
d. use and management 

4. Wildlife and Habitat 
a. deforestation 
b. loss of biodiversity 
c. use and management 

5. Energy 
a. sustainable and renewable 
b. non-renewable 
c. consumption 

6. Human Population and Health 
a. overpopulation 
b. overconsumption of resources 
c. environmental health hazards 

7. Waste 
a. solid waste management 
b. hazardous waste 

C Knowledge of Environmental Issue Investigation and Ac0on 
Strategies 
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I I. AFFECTIVE 

A. Environmental Sensitivity 

B. Values Related to the Prevention and Remediation of 
Environmental Problems and Issues 

1. Air Quality 

2. Water Quality/Quantity 

3. Soil Quality 

4. Wildlife and Habitat 

5. Energy 

6. Human Population and Health 

7. Waste 

II I. DETERMINANTS OF ENVIRONMENTALLY RESPONSIBLE BEHAVIOR 

A. Locus of Control 

B. Assumption of Personal Responsibility 

IV. BEHAVIORAL OUTCOMES 

A. Eco management 

B. Economic Action 

C Persuasion 

D. Political Action 

E. Legal Action 
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Appendix F 

Sources of Some Items Included on the Environmental Literacy 
Assessment 
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Richmond, J. M., & Morgan, R. F. (1977). Environmental education 
information report: A national survey of the environmental knowledge 
and attitudes of fifth year pupils in England Columbus: Ohio State 
University, ERIC/SMEAC Information Reference Center. 
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Shepard, C. L. & Speelman, L. R. (1985-1986). Affecting environmental 
attitudes through outdoor education. Journal of Environmental 
Education, 11(2), 20-23; 

Stronck, D. R. (1972). A questionnaire on environmental issues. The 
American Biology Teacher, 3.±, 212-214. 

Sia, A. P. (1984). An investigationof selected predictors of overt responsible 
environmental behavior. (Doctoral dissertation, Southern Illinois 
University at Carbondale, 1894). Dissertation Abstracts International,46, 
667A. 

Wert, J. Energy-Environment Opinionnaire. University of Tennessee, 
Environmental Center, Knoxville, July, 1975, Eric Document Service, no. 
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Appendix G 

Validity Panel Membership 

Paul Belmas, Elementary Teacher 
Stevens Point Area School District 
Stevens Point, Wisconsin 

LeAnn Chase, President 
Wisconsin Elementary Science Teachers 
Plover, Wisconsin 

David Goodspeed 
Elementary Science Specialist 
Avoca School District 
Wilmette, Illinois 

Sue Hall, Elementary Teacher 
Stevens Point Area School District 
Stevens Point, Wisconsi-n 

Kathryn Krantz, Elementary Teacher 
School District of the Menomonie Area 
Menomonie, Wisconsin 

Don Lutz 
Science and Environmental Education Teacher 
Middle School 
Marathon City, Wisconsin 

Larry Miller, Ph. D. 
Education Department 
Ripon College 
Ripon, Wisconsin 

Gretchen Pearson, Elementary Teacher 
Milwaukee Public Schools 

Dennis H. Yockers, Ph. D. 
Environmental Education Coordinator 
Wisconsin Department of Natural Resources 
Madison, Wisconsin 

Kathleen Zuge 
Academic Staff 
University of Wisconsin Stevens Point 
S.E.S.C. liaison teacher 

128 



Appendix H 

Validity Panel Evaluation Packet 

INSTRUCTIONS FOR EVALUATION 

Thank you very much for being here and helping with the item evaluation 
stage of this project! Actually, we are asking you to rate both the overall 
outline for the instrument development and some of the items that have been 
written or collected up to this point. These instructions will be reviewed 
during the orientation session and we will evaluate a few practice items 
together. The actual outline and item evaluations will be taking place within 
your small groups with the help of a facilitator. 

1. Outline for Environmental Literacy Assessment: 

On the outline itself, please rate each marked subheading as to whether 
you think it is important to environmental literacy. 

Scale: 1= lowest rating, 5 = highest rating. 

2. Items: 

Please rate each item on the item evaluation forms provided according 
to the following descriptors: 

(Use the same scale as above: 1= lowest rating, 5 = highest rating.) 

Content Validity: Does the question adequately address the 

Readability: 

Accuracy: 

Distracters: 

objective? 

Is the question clearly written, in language that a 
fifth/eleventh grade student should be able to 
understand? 

Is there clearly a best or environmentally 
desirable answer to the question? 

Are the distracters plausible to a fifth/eleventh 
grade student? 

Comments will be greatly appreciated, and suggestions for improvement or 
additional items will be gladly accepted and reviewed. Thank you for your 
participation and assistance! 
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ITEM EVALUATION FORM 

Name of Evaluator: __________ _ 

Grade Level of Items: 

Objective: 

Content Validity 

1 2 3 4 5 

Comments: 

Objective: 

Content Validity 

1 2 3 4 5 

Comments: 

Objective: 

Content Validity 

1 2 3 4 5 

Comments: 

5th 11th 

Readability 

1 2 3 4 5 

Readability 

1 2 3 4 5 

Readability 

I 2 3 4 5 

130 

Accuracy 

1 2 3 4 5 

Accuracy 

1 2 3 4 5 

Accuracy 

1 2 3 4 5 

Item #: 

Distracters 

1 2 3 4 5 

Item #: 

Distracters 

1 2 3 4 5 

Item #: 

Distracters 

1 2 3 4 5 



ENVIRONMENTAL LITERACY ASSESSMENT OUTLINE 

Please rate each subheading as to whether you think it is important to 
environmental literacy. 

1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

123 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

I 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
I 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

Scale: 1= lowest rating, 5 = highest rating. 

I . COGNITIVE 

A. Knowledge of Ecological Foundations 

1. Individuals, populations, and communities 
a. a 
b. food chains and food webs 
c. population and community interactions and 

interdependence 
1 predator/prey relationships 
2 symbiotic relationships 

a parasitism 
b mutualism 
c competition 

d. decomposition 

2. Succession and change 
a. succession as an ongoing process 
b. change as a natural process 

1. adaptations 
2. natural environmental changes 

3. Homeostasis and limiting factors 
a. biotic and abiotic limits to growth, size, and distribution 

of population 
1. space 
2. water, air, and soil 
3. food supply 
4. energy 

4. Energy flow 
a. Sources and forms of energy 

1. solar energy, the primary source for plants and 
animals 

2. chemical (fossil fuels) 
3. mechanical (wind generation) 
4. nuclear 

b. Conservation of energy 
1. first law of thermodynamics (concept) 
2. second law of thermodynamics (concept) 

c. Photosynthesis and respiration 
d. Transfer of energy through food chains and food webs 
e. Renewable vs. nonrenewable energy resources 
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1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12345 
1 2 3 4 5 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12345 

1 2 3 4 5 

1 2 3 4 5 

12345 
12345 
12345 
1 2 3 4 5 
12345 

1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12345 
1 2 3 4 5 
1 2 3 4 5 

12345 
12345 
12345 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
12345 
12345 
12345 

1 2 3 4 5 
12345 
1 2 3 4 5 
12345 

I • COGNITIVE 
A. Knowledge of Ecological Foundations (continued) 

B. 

5. Biogeochemical cycling 
a. Conservation of matter 

1. carbon cycle 
2. food web 
3. decomposition 

b. Hydro logic cycle 

6. Ecosystems, biodiversity, and biosphere 
a. weather and climate 

1. distinction between the two 
2. effect of bodies of water, land masses, and varying 

intensity of solar energy 
b. relationship between diversity and stability 

Knowledge of Environmental Problems and Issues 
(Factors contributing to the problem; why it's a problem; and 
why it is an issue) 

1. Air Quality 
a. global warming 
b. ozone depletion 
c. acid deposition 
d. pollution 

2. Water Quality/Quantity 
a. pollution 

1 fresh water 
2 groundwater 
3 ocean water 

b. use and management 

3. Soil Quality 
a. soil erosion 
b. desertification 
c. pollution 
d. use and management 

. 4. Wildlife and Habitat 
a. deforestation 
b. loss of biodiversity 
c. use and management 

5. Energy 
a. sustainable 
b. non-renewable 
C. consumption 
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12345 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

12345 
12345 
12345 

1 2 3 4 5 

12345 

12345 

I . COGNITIVE 
B. Knowledge of Environmental Problems and Issues (continued) 

6. Human Population and Health 
a. overpopulation 
b. overconsumption of resources 
c. environmental health hazards 

7. Waste 
a. solid waste management 
b. hazardous waste 

C Knowledge of Environmental Issue Investigation and Action 
Strategies 

(Selecting appropriate action strategies to deal with 
environmental problems and issues.) 

I I • AFFECTIVE 

A. Environmental Sensitivity 

B. Values Related to the Prevention of Environmental Problems 
and Issues 

1 2 3 4 5 ... C Values Related to the Remediation of Environmental Problems 
and Issues 

I I I. BEHAVIORAL OUTCOMES 

12345 A. Eco management 

1 2 3 4 5 B. Economic Action 

12345 C Persuasion 

12345 D. Political Action 

12345 E. Legal Action 

IV. COMPOSITE 

1 2 3 4 5 . . . A. Locus of Control 
(Do you feel you should and could have an impact of various 
environmental problems or issues?) 

1 2 3 4 5 ... B. Assumption of Personal Responsibility 
(Are you responsible for and/or do you impact various 
environmental problems or issues?) 
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Appendix I 

Item Pool 

Items in the item pool are arranged in the order of the assessment 

outline. The following notes may be helpful when reviewing the multiple 

choice items: 

• The referent in the " Outline" column corresponds to the portion of the 

assessment outline that the item was written to address. 

• In the "Item and Notes" column, the lower case letter preceding the 

item number indicates on which pilot assessment the item may be 

found. For example, "a29" is number 29 on the pilot assessment 

designated "A". 

• The asterisk in the "Item and Notes" column indicates the correct 

answer. 

• Entered after the item in the "Items and Notes" column are any 

comments relevant to the item such as suggestions for revision. Items 

labeled "good" generally discriminated between children who did well 

on the entire assessment and those who did not. Items labeled 

"moderate" or "marginal" usually did not discriminate between the two 

groups of children as well as those labeled "good". Items labeled "poor" 

generally did not discriminate between children who did well on the 

entire assessment and those who did not. Note that the labels described 

above do not necessarily indicate the quality of the item they refer to. 

For example, if all of the children knew the answer to a basic ecology 

item that item would not discriminate between the children who did well 

on the entire assessment and those who did not. 
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• The negative decimals in the "Point Biserial Correlation" column 

indicate that most of the children who chose that item did poorly on the 

entire subtest. 

• The positive decimals in the " Point Biserial Correlation" column 

indicate that most of the children who chose that item did well on the 

entire subtest. 

• The "Selected by %" column indicates the percentage of students who 

selected each foil and the correct answer. 

• The "Change in a if Omitted" column indicates the change in the alpha 

if that item were deleted from the pilot. 

• The "Bloom's Taxonomic Level" column indicates the level of Bloom's 

taxonomy of educational objectives that an item addresses. 

K ................................. Knowledge 

C ................................. Comprehension 

App ............................... Application 

An ................................ Analysis 

S ................................. Synthesis 

E ................................. Evaluation 
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Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a. if Taxonomic 

Correlation % - Omitted Level 

IAla a29. Hawks are birds that eat mice and other small animals. Hawks can see small things from a 
great distance. The hawk's eyesight is an adaptation that helps it 

*a. find food from far away. .19 89 -.0017 K 
b. escape its enemies. - .16 4 
C. protect its young. .05 4 
d. find things to use for making its nest. - .21 3 

Note: marginal. 

IAla b31. A flower with colorful petals and a sweet smell would most likely be pollinated by: 

-VJ a. rain. - .25 14 -.0067 C °' b. wind. - .17 5 
C. a gardener. -.18 24 

*d. insects. .43 56 
Note: good. Final pilot. 

IAla c30. People brought a bird to North America from Europe. The European bird lives in the wild and 
outnumbers many of the birds that have lived on this continent for hundreds of years. What is 
the most likely reason the European bird has been so successful? 

a. North American birds are weaker. - .07 3 -.0040 C 
b. No animals in North America eat the European bird. -.05 8 
C. It survives the best in large wilderness areas and stays out of cities. - .19 48 

*d. It can eat a wide variety of things and live almost anywhere. .30 40 
Note: marginal. 



Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a if Taxonomic 

Correlation - % Omitted Level 

IAlb a30. Look at the diagram then answer the question. The arrows show the direction energy moves in 
a food chain. For example, 'plant ➔ caterpillar' means that the caterpillar gets its energy from 
the plant. 

sun ➔ plant ➔ caterpillar ➔ bird ➔ cat 

Below are two sections of food chains. Which living thing in the diagram above plays a similar 
part in the food chain as the animals underlined below? 

➔ fly ➔ ~ ➔ snake 

-w 
➔ earthworm ➔ ..fish ➔ person 

-.I 

a. Plant. - .06 24 -.0008 C 
b. Caterpillar. .05 27 

*c. Bird. .19 34 
d. Cat. - .23 13 

Note: poor, a hard item. 

IAlb c31. Which is an example of a food chain? 

*a. Seeds are eaten by birds and birds are eaten by cats. .32 65 -.0036 K 
b. Grass grows from seeds and deer eat grass. - .04 21 
C. Birds use grass to make nests and birds eat insects. - .17 4 
d. Snakes eat frogs and insects. - .32 8 

Note: reject, foils b, c, and d are correct. 



Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a. if Taxonomic 

Correlation - % Omitted Level 

IAlb d29. Below are four examples of food chains, but only one is correct. The arrows show the direction 
food energy moves. For example, 'grass ➔ rabbit' would mean that the grass is eaten by the 
rabbit. Which is the correct example of a food chain? 

*a. seeds ➔ birds ➔ cats .30 55 -.0063 K 
b. seeds ➔ grass ➔ deer - .10 23 
C. grass ➔ bird ➔ insects - .18 3 
d. snakes ➔ frogs ➔ insects - .12 17 

Note: reject, foils b, c, and d are correct. 

- IAlb b48. A small bird eats a butterfly that had been eating some nectar from a flower. Then the bird is 
w 

eaten by a hawk. This is an example of: 00 

a. mutualism. - .08 1 -.0065 C 
*b. a food chain. .43 94 

C. competition. - .32 3 
d. survival of the fittest. - .28 2 

Note: Item and statistics come from P. Peri's 11th grade assessment. Change foil a to 
mutualism and foil c to competition. Final pilot. 



Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a if Taxonomic 

Correlation % - Omitted Level 

IAlcl a34. In the diagram below the arrows show the direction energy moves. For example, 
'plants ➔ rabbits' means that rabbits get their energy from plants. 

mountain lions 

l 
I rabbits 

deer -

Lts_) 
w mice '° 

~ 
You would expect to find more: 

*a. deer than mountain lions. .03 30 +.0940 App 
b. rabbits than mice. - .29 14 
C. mountain lions than mice. .30 42 
d. deer than rabbits. - .15 13 

Note: marginal. Try again. Use " ... food web containing mountain lions, mice, rabbits, deer, 
and plants, you .... " Try " ... there to be a greater number of' this doesn't confuse 'more' and 
the physical size of the animals; also, children are less likely to think of actually finding 
the animals. 



Outline Item and Notes 

Use the diagram below to answer question 34. The arrows show the direction food energy 
moves. For example, 'plants ➔ rabbits' means that plants are eaten by rabbits. 

mountain lions 

1 
mice 

rabbits 
deer 

plants 

decomposers 

IAlcl d34. If all of the mountain lions survived a winter, what would you expect the size of the deer and 
rabbit population to have been during that winter? It would have been: 

a. low. 
b. about the same as always. 

*c. high. 
d. wiped out by mountain lions. 

Note: poor. Arrows may have been confusing. 

Point 
Biserial 

Correlation 

.17 
- .16 

.10 
- .07 

Selected Change Blooom's 
by in a if Taxonomic 
_ % Omitted Level 

62 +.0017 App 
12 
10 
14 



Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a if Taxonomic 

Correlation % - Omitted Level 

IAlcl b32. Which of the following is a predator-prey relationship? 

a. A flea bites a dog. - .23 12 -.0064 K 
*b. A robin eats a worm. .38 67 

C. A caterpillar eats a leaf. - .28 9 
d. A deer eats grass that has a grasshopper in it. - .06 8 

Note: good. Final pilot. 

IAlcl c32. Someone who likes squirrels decides to protect them by killing all of the animals that eat them. 
Because of this, very few squirrels get eaten. What is most likely to happen? 

-~ *a. The number of squirrels will increase then decrease. - .02 12 +.0073 An - b. The squirrels will become tame. .19 6 
C. The number of squirrels will keep increasing. .28 74 
d. The squirrels will get bigger. - .22 6 

Note: Poor, too hard? Replace foil c. 

1Alc2a a31. A fox dies. This creates a problem for: 

*a. the fleas that were drinking the fox's blood. .28 43 -.0030 An 
b. a rabbit that has a nest nearby. - .01 10 
C. another fox whose territory is nearby. - .12 17 
d. an animal that hunts in the same area that the fox did. -.19 31 

Note: good. Final pilot. 

1Alc2a d30. When a flea drinks a dog's blood the flea can be called a: 

a. host. - .17 11 -.0070 K 
b. decomposer. - .23 12 

*c. parasite. .30 52 
d. scavenger. .01 21 

Note. moderate. 



Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a if Taxonomic 

Correlation - % Omitted Level 

IA1c2b a33. Termites eat only wood; however, they cannot digest it. Tiny organisms that live in termites' 
stomach and intestine digest the wood. The relationship the tiny organisms and the termites 
have is helpful to: 

*a. both. .29 51 -.0036 K 
b. one and harmful to the other. - .14 11 
C. one and has no effect on the other. - .06 23 
d. neither. - .24 14 

Note: good. Final pilot. 

1Alc2b b33. Termites eat only wood but cannot digest it. Tiny organisms that live in the termites' stomach - digest the wood. If all of these tiny organisms in a termite's body died the termite would .i:,. 
N probably: 

a. not be affected. - .33 6 -.0050 An 
b. find something else to eat. - .24 11 

*c. be harmed. .33 61 
d. make more tiny organisms. .02 21 

Note: moderate to good. 

1Alc2b c33. Insects help with the reproduction of flowering plants by: 

a. eating fruit. - .23 5 -.0108 C 
b. eating the flowers. - .11 3 

*c. pollinating flowers. .47 72 
d. eating immature seeds. - .34 19 

Note: moderate. 



Point Selected Change Blooom's 
Outline Item and Notes Biserial by in a if Taxonomic 

Correlation - % Omitted Level 

IAlc2c a32. Ten deer in a small area can find only enough food and water for five deer. The deer that were 
very old, weak, or babies die but the stronger deer live. Why did this happen? 

a. The stronger deer hurt the other deer. - .04 4 -.0055 C 
b. Deer have very short life spans. - .21 6 
C. The deer got sick. - .15 17 

*d. The stronger deer ate most of the food. .26 73 
Note: good to moderate. 

IAlc2c b34. A cat and a snake are hunting the same mouse. Which of the following is most like the 
..... relationship between the cat and the snake? 
.j:;.. 
w 

a. A raccoon digging in a person's garbage. -.17 7 +.0004 C 
*b. A dog taking meat from a cat. .26 39 

C. A bee taking nectar from a flower. - .02 19 
d. A cat hunting a bird. - .13 32 

Note: moderate. Change foil c, too many students in the top quintiles chose it. 
Also, foil d may be a reading test. 

IAlc2c c34. A cat and a snake are hunting the same mouse. What is the relationship between the cat and 
the snake? 

a. One is using the other but not harming it. - .17 21 -.0125 K 
*b. They are competing with each other. .48 60 

C. They are helping each other. - .22 10 
d. One is trying to eat the other one. - .33 10 

Note: good. Final pilot. 
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1Alc2c d31. A new kind of fish is put into a pond that already has fish in it. The fish that were in the pond 
first might die because the new kind of fish might: 

a. be easy for them to catch and eat. - .25 19 -.0042 C 
b. make the ecosystem more balanced. - .15 7 

*c. eat all of the food. .27 46 
d. create its own niche in the ecosystem. .04 28 

Note: moderate to poor. 

1Alc2d b36. If there were no decomposers on Earth, what would happen? 
...... 
.i::,.. 

*a. Dead plants and animals wouldn't become part of the soil. .45 61 -.0073 An .i::,.. 

b. Many human diseases would disappear. -.21 15 
C. More meat would be available for humans to eat. - .32 11 
d. Little would change. - .11 11 

Note: good. Final pilot. 

1Alc2d a35. Dead plants and animals wouldn't become part of the soil if: 

*a. all of the decomposers were gone. .36 41 -.0057 C 
b. the temperature never rose above 50 degrees Fahrenheit. - .26 15 
C. there was not enough sunlight. - . 9 22 
d. all of the producers were gone. - .09 18 

Note: hard but good. 

1Alc2d d35. In the diagram above, (see IAlcl item d34) what would happen if all of the decomposers 
were gone? 

a. There would be more mice and deer. - .18 21 -.0064 An 
b. More meat would be available for mountain lions to eat. .02 13 
C. Little would change. -.21 19 

* 
, 

d. Dead plants and animals wouldn t become part of the sotl. .30 45 
Note: poor. 
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1Alc2d c35. A dead bird is decomposing. It is becoming part of the soil. This is caused by: 

a. light from the sun. - .17 24 -.0096 K 
b. wind. - .17 6 

*c. tiny organisms. .36 60 
d. green plants - .22 9 

Note: good. 

IA2a b37. Sharp thorns help a plant by keeping animals from eating it. The thorns are an adaptation. 
Which of the following is also an adaptation? 

..... 

.i::. a. Blue eyes for a human. - .11 1 -.0002 C VI 

b. Freckles on a child. - .10 4 
*c. Brown fur for a bear. .24 53 
d. Rabies and distemper shots for a dog. - .12 40 

Note: moderate. Foil a may be correct in Northern climates. 

IA2a c36. Having sharp thorns can help a plant by protecting it from animals. The thorns are an 
example of: 

a. mutualism. - .14 12 -.0091 C 
b. competition. -.21 23 

*c. adaptation. .38 40 
d. commensalism. .09 22 

Note: moderate. 

IA2a d32. How does having sharp thorns help a plant? 

a. They attract insects. - .27 5 -.0110 K 
*b. Animals won't eat them. .43 81 

C. They produce a special kind of food for the plant. - .26 9 
I d. Other plants won t grow too close to them. - .10 5 

Note: good, too easy? 
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IA2a c37. A grassland turns into a desert. What will most likely happen to the animals that lived in 
the grassland? 

*a. Most will leave or die. .42 79 -.0097 C 
b. They would have more babies to survive. - .24 4 
c. Those that eat grass would adapt to new food. - .16 4 
d. Many will pass on traits that will help their young survive in the desert. - .26 11 

Note: moderate. Final pilot. 

IA2b .b38. If ll!!1 changed by humans, which environment listed below is likely to change the most in - three months? 
~ 
O'I 

a. A lake with a lot of plants growing in it. .02 19 +.0002 C 
*b. Land that has just had a fire. .20 34 

C. A pine forest planted twenty years ago. - .22 15 
d. A forest with many kinds of trees of different ages. - .03 31 

Note: poor. 

IA3a3 d37. Some people started a program in a national forest to protect deer. They started killing wolves. 
Ten years later there were no wolves in the forest. For a few years after the wolves were gone 
there were many more deer than there had ever been, then suddenly there were almost no deer. 

The people who wanted to protect the deer didn't know that: 

a. deer only live to be a few years old. - .25 17 -.0133 App 
b. fires would kill so many deer. - .26 13 
C. other animals would eat so much of the deer's food. - .04 26 

*d. the deer would eat all of the food and then many would starve. .45 42 
Note: Moderate to poor. Too hard? Final pilot. 
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IA3a4 b39. Which word(s) should go in the blank? Green plants need the right temperature, good soil, 
water, and to stay healthy. 

a. insects - .20 2 -.0066 K 
*b. sunshine .36 83 

C. weed killer - .21 4 
d. fertilizer - .18 7 

Note: good to moderate. Too easy. 

IA4a a36. The original source of energy for almost all living things is: 
..... 
.i. a. plants. .04 31 +.0033 K -i 

b. decomposers. - .28 3 
C. the soil. - .22 5 

*d. the sun. .17 59 
Note: marginal to poor. On the final pilot change decomposers to water and put sun before 
plants. Final pilot. 

IA4bl a37. A dead bird is decomposing. What happened to the energy that was stored in the bird's body? 

*a. Most of it escaped as heat energy. .07 27 +.0570 K 
b. It went into the organisms that decomposed the bird. .10 39 
C. It was destroyed. - .13 21 
d. The bird used up its energy when it was alive. - .09 13 

Note: poor. Remove foil b, try "it evaporated." Final pilot. 
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IA4b2 b40. Which word(s) should go in the blank? A rabbit eats some com. The next day a fox eats the 
rabbit. The fox gets of the energy that was in the com. 

a. none - .03 13 +.0044 K 
*b. very little .13 33 

C. about half 0.00 28 
d. almost all - .10 26 

Note: moderate to good. A hard but important item. 

IA4b2 c38. A rabbit eats some com. The energy from the com goes into the rabbit. The next day a fox eats 

- the rabbit. The fox gets very little of the energy that was in the com. Why? 
~ 
00 

a. A fox can't digest com. - .18 7 -.0065 App 
b. The rabbit has already digested the com. - .06 28 
C. Com doesn't have much energy. -.19 7 

*d. Most of the com' s energy was used by the rabbit. .27 58 
Note: good. Final pilot. 

IA4c b44. What is given off by animals and used by plants to make food? 

*a. Carbon dioxide. .32 64 -.0040 K 
b. Hydrogen. - .12 11 
C. Oxygen. - .22 19 
d. Mercury. - .18 4 

Note: good. 

IA4c b41. Animals need oxygen which is produced by: 

a. their lungs. - .32 19 -.0083 K 
b. rain soaking into the soil. - .15 6 
C. other animals. - .17 2 

* d. plants. .41 72 
Note: good. 
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IA4c a38. Oxygen on which animals depend is supplied to the atmosphere by: 

a. insects. - .30 7 -.0560 K 
*b. plants. .36 69 

C. the soil. - .21 11 
d. the sun. - .08 12 

Note: good. Final pilot. 

IA4c c41. Look at the diagram of a carbon and oxygen cycle below. Then answer the question. 

uses gives off - carbon-dioxide carbon-dioxide .i:.. 
\0 

~ carbon-dioxide ~ 

7 
• 

~ oxygen ~ 
gives off uses 
oxygen oxygen 

Which of the following should go where the question mark is? 

a. A different kind of plant. - .17 11 -.0124 K 
b. A river. - .14 5 
C. Another tree. - .32 21 

*d. An animal. .44 63 
Note: good. 



Outline 

IA4d 

IA4d 

.... 
VI 
0 

IA4d 

IA4d 

Item and Notes 

d33. Most of the energy in a food web: 

a. remains within the food web. 
b. is transferred from consumers to producers. 
C. moves to other food webs. 

*d. is given off as heat. 
Note: poor. 

d36. Everything used by organisms in an ecosystem is recycled except: 

a . air. 
*b. energy. 

C. food wastes. 
d. water. 

Note: poor. 

b35. Energy in a food web: 

a. remains within the ecosystem. 
*b. moves from plants to animals to other animals. 

C. moves from animals to plants. 
d. is mostly used by animals to do the things they need to for survival. 

Note: moderate to poor. 

b42. In the food chains below, the arrows show the direction food energy moves. For example, 
'fish ➔ humans' means that when humans eat fish, energy in the fish goes to humans. Which 
of the following food chains would be the best way for humans to get the most food energy 
from 1,000 pounds of plants? 

a. plants ➔ insects ➔ fish ➔ humans 
b. plants ➔ cattle ➔ humans 
c. plants ➔ fish ➔ humans 

*d. plants ➔ humans 
Note: An important concept. Too much reading. 
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IA4d a39. Which of the following would give humans the most food energy from 1,000 pounds of plants? 

a. Feed the plants to insects, feed the insects to fish, then humans eat the fish. - .09 13 -.0006 An 
*b. Humans eat the plants. .14 13 

c. Feed the plants to cattle then humans eat the cattle. -.03 33 
d. Humans would get the same amount of energy from choices a, b, or c. .05 40 

Note: Hard item but an important concept. Test-wise students chose d. Changed to "feed 
plants to fish then humans eat the fish." Final pilot. 

IA5al d38. Carbon dioxide is put into the atmosphere by: 
...... 
Vt a . granite rocks. - .05 3 -.0145 K ...... 

*b. animals. .37 46 
C. clouds. - .11 13 
d. evaporation. - .19 34 

Note: moderate to good. 

IA5al c39. After living things die they decompose. As a result of this process nutrients are: 

*a. released into the environment. .42 54 -.0120 K 
b. destroyed. - .24 14 
c. changed. .01 10 
d. evaporated. - .34 21 

Note: moderate to poor. Final pilot. 

IA5al a41. Carbon dioxide is put into the atmosphere by: 

a. rocks breaking down into soil. - .36 7 -.0107 K 
b. rain. - .12 11 
C. the process of evaporation. - .18 22 

*d. the burning of wood and fossil fuels. .42 59 
Note. good. 



Outline Item and Notes 

IA5a2 d42. Below, in the diagram of part of an ecosystem, the arrows show the direction food energy 
moves. For example, 'plants ➔ rabbits' means that the plants are eaten by rabbits. Which 
level contains the most matter (takes up the most space in the ecosystem)? 

,._. 
(J\ 

N 

-------------
mountain lions 

Level 111 -1- - Level Ill 

mice rabbits 
deer 

Level II Level II 
---------------

Level 
plants __ 

Level I 

*a. Level I 
b. Level II 
c. Level III 
d. They contain about the same amounts of matter. 

Note: poor. Fifth grade students do not understand the arrows. 
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IA5a2 c42. An insect eats a leaf. A frog eats the insect. Parts of the insect and leaf become part of the 
frog. This is an example of: 

a. energy moving through a food chain. - .03 27 -.0034 C 
b. a food web. - .06 22 

*c. matter moving through a food chain. .18 23 
d. a life cycle. - .10 27 

Note: poor. Hard item, children guessed. 

IA5b b45. What happens to water that goes into the ground? 

-VI a. It is removed from the water cycle. - .33 8 +.0006 C VJ 

*b. It may be pumped out of the ground by humans. .25 38 
C. It may be converted to energy. - .09 21 
d. It evaporates. .01 34 

Note: poor. 

IA5b c40. Which of the following is a part of the water cycle? 

a. Erosion. - .21 10 -.0146 K 
b. Ocean tides. - .30 21 

*c. Evaporation. .48 64 
d. Decomposition. - .21 6 

Note: good. Final pilot. 

IA5b a42. What happens to the water that seeps into the ground? 

*a. It may be used by plants. .39 59 -.0062 C 
b. It is removed from the water cycle. - .16 13 
C. It may be converted to energy. - .20 8 
d. It evaporates. - .17 18 

Note. good. 
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IA5b d48. Some of the water from rain and snow drains into rivers which may flow into the oceans. 
What happens to water in the ocean? 

a. It stays in the ocean. - .21 20 -.0115 C 
b. It gets turned into ice in the polar regions and stays there. - .21 4 
C. The plants and animals living in the oceans use about as much as flows in. - .08 15 

*d. Some of it evaporates. .46 56 
Note: good. Foil c has a dangling participle, correct this without making the foil longer. 

IA6a d41. A pollutant is released into an ecosystem and harms insects. How might this affect 
...... the ecosystem? 
VI 
.j::,. 

a. Plants are not harmed, so it doesn't affect the ecosystem. - .15 10 -.0111 App 
*b. It harms part of the ecosystem, so it harms the whole ecosystem. .40 55 

C. It kills insects, so other animals in the ecosystem stay healthy. - .21 16 
d. Most animals eat plants so it doesn't affect the ecosystem much. - .10 14 

Note: good. Final pilot. 



Outline Item and Notes 

IA6a b43. In the food webs below, the arrows show the direction food energy moves. For example, 
'plants ➔ rabbits' means that plants are eaten by rabbits. Which of the food webs below 

would be affected the ID.Qfil; if all of the mice were removed? 

owls 

t 
snakes 

t 
voles 

mice 

~ _;its 
plants 

Food Web ONE 

a. Neither. 
b. Food Web ONE. 

*c. Food Web TWO. 
d. More information is needed to answer this question. 

Note: poor. 

owls 

1 
( 

snakes 

mice 

rabbits 

plants 

j 
Food Web TWO 
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IBla b46. Which of the following works in the same way that the greenhouse effect works? 

a. Putting on a coat to keep warm. .06 21 +.0066 App 
*b. The warming of the inside of a car on a sunny day. .10 64 

C. Feeling hot after exercising. - .15 4 
d. Rubbing your hands together until your skin feels warm. - .14 11 

Note: poor. 

IBla c43. Many people believe that the Earth's temperature is changing. They say that one important 
cause of this change is: -Vl 

*a. using fuels like gasoline. .12 28 +.0038 K 0\ 

b. volcanic eruptions. - .04 13 
C. acid rain. .08 43 
d. rising ocean levels. - .19 15 

Note: fifth grade students appear not to know the answer to this item. Final pilot. 

IBlb a43. The ozone layer in the Earth's atmosphere has developed holes. This is a problem 
because ozone: 

a. falls from the holes and makes people sick. - .14 7 -.0122 K 
*b. blocks harmful rays from the sun. .52 70 

C. helps maintain the Earth's weather patterns. - .19 8 
d. causes longer periods of daylight. -.37 14 

Note: good. 
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IBlb b47. The layer of ozone in the Earth's atmosphere has developed holes because: 

*a. some kinds of air pollution break down ozone. .58 64 -.0147 K 
b. the sun's rays have become more powerful. - .21 9 
C. the Earth's average temperature is changing. - .35 11 
d. acid rain is breaking down ozone. - .30 16 

Note: good. Final pilot. 

IBlb d44. The ozone layer in the Earth's atmosphere has developed holes. This is a problem 
because ozone: 

-Vt a. falls to the ground and makes people sick. - .28 5 -.0049 K -..J 

b. helps keep the Earth's climate stable. - .17 12 
C. causes acid rain. - .18 15 

*d. blocks harmful rays from the sun. .50 65 
Note: good. 

IBlc a44. One of the things that causes acid rain is: 

a. aerosol sprays. - .11 24 -.0184 K 
*b. automobile exhaust. .42 57 

C. lead based paint. -.27 8 
d. rain. - .20 9 

Note: good. Another stem using these distractors: "All of the following maycause 
groundwater pollution. Which is the most likely to cause groundwater pollution?" 

IBlc b48. Acid rain is a problem because: 

*a. it harms plants by affecting their leaves and it changes the soil they grow in. .51 57 -.0113 C 
b. it breaks down the layer of ozone in the Earth's atmosphere. - .29 26 
C. people must stay indoors when its raining. - .23 5 

, -d. 1t causes a slow change m the Earth s temperature. .24 11 
Note: good. Final pilot. 
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IBlc c44. Acid rain is a problem because: 

*a. it changes food chains in lakes and ponds. .21 19 -.0043 C 
b. it breaks down the layer of ozone in the Earth's atmosphere. .12 46 
C. people must stay indoors when its raining. - .25 8 
d. it causes a slow change in the Earth's temperature. - .16 28 

Note: poor. Change choice a, it is too vague (note performance of 1B le; d45 choice c). 

IBlc d45. Acid rain is a problem because: 

a . .... it breaks down the layer of ozone in the Earth's atmosphere. - .16 30 -.0089 App 
VI b. people must stay indoors when its raining. - .15 7 
00 

*c. it can kill the tiny organisms that are food for fish. .37 42 
d. it causes a slow change in the Earth's temperature. .02 17 

Note: moderate to good. Change "organisms" to "plants and animals" on choice c. 

IBld a65. Of the following, which is the best way to prevent air pollution? 

a. Build taller smokestacks. - .16 11 -.0140 App 
b. Use air fresheners to get rid of bad smells. -.23 8 

*c. Use non-aerosol (pump) sprays. .50 64 
d. Keep windows closed and the air conditioner on when it's hot outside. - .17 10 

Note: good. 

IBld c45. Which of the following activities causes the least air pollution? 

*a. Walking or bicycling. .51 83 -.0158 App 
b. Riding in a car. - .33 7 
C. Burning leaves in the fall. - .24 6 
d. Using air freshener to get rid of a bad smell. - .22 3 

Note: good-too easy. 
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IBld d43. One advantage of using nuclear power plants instead of coal or oil for energy production is: 

a. Nuclear power plants are not expensive to build. - .14 12 -.0016 An 
b. The waste products are easy to store. - .01 21 
C. They are totally safe. - .20 8 

*d. There is less air pollution. .33 54 
Note: good. Final pilot. 

IBld d46. Which of the following activities is good for the environment? 

- a. Riding in a car. 0.00 000 -.0144 App 
V, 

*b. Mixing grass clippings with soil. .57 82 \0 

C. Burning leaves in the fall. - .27 5 
d. Using air freshener to get rid of a bad smell. - .32 10 

Note: moderate to good. Change foil a. 

IB2al b49. Which of the following would be most likely to cause the pollution of lakes and rivers? 

*a. Putting too much fertilizer on lawns. .38 44 -.0063 An 
b. Organic gardening. - .19 17 
C. Letting kitchen wastes become part of the soil. - .12 31 
d. Cutting lawns so short that the grass dies. - .22 8 

Note: moderate to good. Final pilot. 

IB2al c46. Many plant and animal wastes in streams and rivers: 

a. are broken down by small organisms. - .02 16 -.0044 K 
b. are converted to energy by small organisms. - .23 6 
C. are taken out by people. - .23 8 

*d. a and b. .32 69 
Note: moderate-too easy? May have been some test-wise response on d. 
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IB2a2 a45. Which of the following would be most likely to cause groundwater pollution? 

a. Organic farming. .07 17 -.0045 An 
b. Turning plant wastes into soil. -.40 10 
C. A wastewater treatment plant. - .06 25 

*d. Putting too much fertilizer on a field. .35 45 
Note: marginal. Try "all of the following may cause groundwater pollution. 
Which is the most likely to cause groundwater pollution?" 

IB2a2 c47. Which of the following would be most likely to cause groundwater pollution? 

..... 
°' a. Organic gardening. - .17 10 -.0095 An 
0 

b. Letting kitchen wastes become part of the soil. - .02 22 
C. Cutting lawns so short that the grass dies. - .33 13 

*d. Putting too much fertilizer on lawns. .41 53 
Note: good. 

IB2a2 c48. Landfills may contribute to groundwater pollution if: 

a. people put recyclables in the garbage. - .14 14 -.0189 An 
*b. chemicals leak out of the landfill. .55 63 

C. it rains hard for many days. - .30 9 
d. people put biodegradable materials into the garbage. - .29 13 

Note: good. Final pilot. 

IB2a2 d47. Pollution of groundwater is: 

a. n!!1 common in the United States. - .07 7 -.0068 K 
*b. hard to clean up. .33 60 

C. easy to prevent. - .11 10 
d. filtered out by layers of bedrock. - .12 19 

Note. good. 
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IB2a3 a46. One of the reasons that oceans are polluted is: 

a. too many large animals like whales die in them. - .25 6 -.0143 C 
*b. polluted rivers empty into them. .56 75 

C. currents stir up pollution from the bottom. - .24 11 
d. they are so old. - .24 4 

Note: good. 

IB2a3 b50. The pollution of ocean water is a serious problem because: 

...... a . ships have trouble traveling through polluted water. - .35 9 -.0148 C 
°' b . the oceans are so big. - .33 9 ...... 

C. ocean tides are affected. - .25 6 
*d. oceans contain many different kinds of plant and animal life. .59 75 

Note: good-too easy? Final pilot. 

IB2a3 c49. Ocean pollution affects: 

a. people who live near the ocean. - .17 16 -.0046 An 
b. people who have a job that depends on the ocean. .04 22 
c. countries that border the ocean. - .13 22 

*d. all countries. .28 38 
Note: moderate. Fifth grade studentsappear not to know this. 

IB2a3 d49. One of the reasons that oceans are polluted is: 

a. large animals like whales die in them. - .18 3 -.0138 C 
b. currents stir up pollution from the bottom. - .23 5 
C. they are so old. - .29 5 

*d. human waste is dumped into them. .58 82 
Note: good-too easy? 
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IB2bl c50. A polluted river: 

a. is easy to clean up. - .18 4 -.0093 An 
b. will always be polluted if it runs through large cities. - .13 21 

*c. can be cleaned up with a great deal of work and cooperation by many people. .37 64 
d. is the responsibility of only the people living and working near its banks. - .22 9 

Note: good. Final pilot. 

IB2b2 c51. Groundwater is used: 

- *a. by people in business, agriculture, and industry. .29 26 -.0055 C 
0\ b. by people in agriculture and industry. -.19 14 N 

C. only when there is no surface water available. - .06 30 
d. by people in agriculture. .05 26 

Note: poor 

IB2b2 d50. To protect groundwater we must be concerned about which of the following? 

a. How fast the groundwater moves. - .10 11 -.0120 App 
b. How much surface water we use. - .15 18 

*c. How the land above the groundwater is used. .39 54 
d. How deep the groundwater is. - .03 11 

Note: good. Final pilot. 

IB2b3 a47. Keeping oceans unpolluted is made harder by the: 

a. salt in ocean water. - .11 15 -.0110 An 
b. wide variety of plants and animals living in the oceans. - .06 25 
C. wide variety of temperatures and weather that the oceans have. - .25 11 

*d. number of countries that use the oceans. .45 45 
Note: moderate-hard. Final pilot. 
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IB2b3 b51. Cleaning up and keeping oceans clean will depend on the cooperation of all countries: 

a. bordering the oceans. - .05 6 -.0102 C 
*b. of the world. .39 67 

C. drilling for oil or natural gas and fishing in the oceans. - .43 16 
d. that use the oceans in any way. - .06 9 

Note: good. 

IB2b3 c52. It is important to keep oceans clean because: 

- *a. organisms living in them supply most of the Earth's oxygen. .06 36 +.0100 C 
0\ b. they are so large. - .32 13 w 

C. people need them for shipping. - .03 13 
d. polluting them changes global weather patterns. .29 35 

Note: Fifth grade students do not know this. 

183a a48. Soil erosion is a serious problem because: 

*a. it takes a very long time to form an inch of soil. .10 17 +.0033 C 
b. the soil cannot be replaced. - .10 15 
C. animals lose their homes to erosion. - .09 35 
d. trees get uprooted. .23 29 

Note: moderate. Change foil d. 

183a b52. It is important to control erosion because eroded soil can cause: 

a. groundwater pollution. .07 37 +.0065 K 
*b. water pollution .02 16 

C. hazardous waste. - .16 15 
d. animals to lose their homes. .05 31 

Note: poor or fifth grade students do not know this. 
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IB3a c53. Soil erosion is hard to stop because: 

*a. so many things cause it. .30 42 -.0041 C 
b. soil is so heavy. - .24 12 
C. people don't know where it will take place. .09 33 
d. it only happens in some places. - .16 11 

Note: poor. Choice a was the favored choice of all but the fifth quintile. 

IB3a d51. Why is it important to control erosion? 

- *a. To prevent the loss of fertile soil. .17 23 -.0065 C 
0\ b . Eroded soil causes groundwater pollution. .10 23 .j::.. 

C. Eroded soil causes hazardous waste. -.10 15 
d. Animals lose their homes to erosion. .04 31 

Note: stats look poor, however, quintiles are better than those for a48. Final pilot. 

IB3b a49. Grassland or forest land turning quickly into desert is a problem because: 

a. many people don't want to live in the desert. - .21 13 -.0096 C 
*b. a wide variety of plants and animals may become extinct. .47 68 

C. the Earth has enough deserts. - .17 8 
d. deserts are hot. - .23 9 

Note: good. Final pilot. 

IB3b c54. The amount of land that is desert has been increasing because: 

a. the ozone layer is developing holes. .19 41 +.0093 C 
b. farmers are using less irrigation. - .17 10 
C. acid rain is killing plants. .03 30 

*d. people are using poor farming and ranching practices. - .03 17 
Note: fifth grade students appear not to know this. 
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IB3b d52. Grassland or forest land turning quickly into desert is a problem because: 

a. many people don't want to live in the desert. - .06 11 -.0121 C 
*b. the land no longer produces as much food or other products. .48 64 

C. the world already has enough desert. - .25 11 
d. deserts are hot. - .12 9 

Note: good. 

IB3c b53. Landfills contribute to soil pollution if: 

...... a. people put recyclables in the garbage. - .16 26 -.0089 K 
°' VI *b. chemicals leak out of the landfill. .43 44 

C. there is a lot of acid rain in the area. - .34 9 
d. people put biodegradable materials into the garbage. - .09 21 

Note: moderate to good. 

IB3c c55. Which of the following would be most likely to cause soil pollution? 

a. Organic gardening. - .12 17 -.0179 App 
*b. Putting too much fertilizer on a lawn. .51 47 

C. Letting kitchen wastes become part of the soil. - .21 22 
d. Cutting a lawn so short that the grass dies. - .24 12 

Note: moderate. Final pilot. 

IB3c d53. Which of the following would be most likely to cause soil pollution? 

*a. Putting too much fertilizer on a field. .45 37 -.0112 App 
b. Organic farming. - .03 24 
C. Turning plant and animal wastes into soil. - .06 14 
d. Draining a wetland. -.19 18 

Note: moderate-a hard item for fifth grade students. 
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183d a50. Compared to plants that have lots of bare ground between them, plants that cover 
up the ground: 

a. use more of the soil's nutrients. .07 31 +.0006 C 
*b. help to keep soil from blowing or washing away. .22 38 

C. keep the plants smaller. - .20 13 
d. provide food for wild animals. - .07 17 

Note: poor. Two part dependent clause makes a complicated stem. 

183d c56. Construction companies can control the amount of soil erosion at a construction site by: 

-°' *a. covering soil with fast growing plants or straw. .21 30 +.0008 App 
°' b. keeping the soil moist. - .09 28 

C. building in areas protected from the wind. - .02 17 
d. building in areas with good drainage. - .01 23 

Note: moderate. Final pilot. 

183d b54. When land is dug up to make a road, fast growing plants are often planted on the 
roadsides so that: 

a. the roadsides will look nice. - .05 11 +.0012 App 
b. animals can find food along the roadside. 0.00 18 

*c. the soil won't wash or blow away. .20 50 
d. weeds won't grow there. - .20 21 

Note: poor--most frequently chosen by all but last quintile. 

183d d54. Farmers can control soil erosion by: 

a. growing crops in large fields protected from the wind. .05 23 +.0084 C 
b. using irrigation. .15 30 

*c. the way they plow fields. .09 21 
d. raisin tall cro s like sunflowers and com. g p - .03 17 

Note: moderate-students are guessing. 
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IB4a a51. Cutting down forests for lumber or farming often competes with the need for: 

a. creating jobs. - .05 10 -.0052 C 
b. building homes for people. - .20 29 

*c. different kinds of plant and animal life. .34 48 
d. open land for roads. - .07 11 

Note: good. Final pilot. 

IB4b a52. Some animals were common in parts of Wisconsin 100 years ago. Now they are endangered. 
This is most likely because: -0\ 
other animals chased them out or ate them. - .27 11 -.0129 C -..J a. 

b. the weather changed. - .20 6 
*c. people made too many changes in the animals' habitat. .52 67 
d. the animals or plants they ate died off. - .18 13 

Note: good. Final pilot. 

IB4b c57. Rapid extinction of plants and animals: 

*a. makes ecosystems more unstable. .52 53 -.0183 C 
b. won't cause problems because we still have lots of plants and animals. - .11 9 
C. makes more room for the rest of the plants and animals. - .21 23 
d. won't cause problems because all plants and animals will go extinct someday anyway. - .24 12 

Note: good. Does "ecosystem" sound like the correct answer? Note the performance of 
choices c and don item d39. 

IB4b d39. People have made many changes in ecosystems. These changes have caused: 

a. the development of different kinds of plants and animals. - .06 26 +.0032 C 
b. the habitats of most plants and animals to be made better. - .16 21 
C. ecosystems to be more balanced. .18 39 

* d. ecosystems to become more snnple. .05 11 
Note: poor. 
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IB4b d40. What is the most common reason that animals in the world become endangered? 

a. People hunt them. - .09 38 -.0036 K 
b. The climate changes. - .26 4 

*c. People destroy the places they live. .30 54 
d. Other animals eat them. - .21 4 

Note: good. 

IB4c a53. If people cut down most of a large forest which of the following is most likely to happen? 

..... a . The plants and animals of that forest community will get used to the people. - .32 9 -.0042 C 
0\ *b. The plants and animals of that forest community will move away or die. .32 45 00 

C. The animals will move to the part of the forest that is left. - .11 11 
d. The animals in the forest will die. .03 32 

Note: poor. A reading test. Foils c and dare partially true. 

IB4c b55. If wild animals need a place to live for the next 300 years it would be best to: 

a. put them in a nice· zoo where they can be properly cared for and protected. - .32 10 -.0129 App 
b. let them live in parks where they can be protected and still be free. - .08 16 
C. let them live on land that people don't want to use; that way people won't bother them. - .42 9 

*d. save large areas of the animals' natural habitat. .53 64 
Note: moderate to good. Final pilot. 
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IB4c c58. Long ago people decided to put out all forest fires in national parks. The summer of 1988 was 
very dry. Several large fires burned many thousands of acres of forests in the parks. Many 
people said that if smaller fires had been allowed to bum every year the large fires of 1988 
would not have happened. 

The policy that was set long ago is an example of people: 

a. not caring about what's best for a natural environment. - .07 35 -.0075 An 
b. wanting too much from the natural environment. - .21 10 
C. blaming others for problems no one can solve. - .05 21 

*d. trying to protect a part of the natural environment and actually hurting it. .35 33 -°' Note: poor. Tests reading and logic abilities. 
I.O 

IB5a a40. Which of the following forms of energy could be renewed in fifty years? 

*a. Wood. .33 41 -.0067 K 
b. Coal. - .02 13 
C. Oil. - .15 15 
d. Natural gas. - .19 29 

Note: marginal. Foil d could be correct-decomposing matter produces methane. 
Use "replaced" instead of "renewed." 

IB5a b59. Which source of energy can be replaced as it is used? 

a. Coal. -.15 11 +.0039 K 
b. Oil. - .22 13 
c. Natural gas. .15 40 

*d. Wood. .15 34 
Note: replace foil c, decomposing matter produces methane. 
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IB5a c62. An example of an energy resource that is renewable is: 

a. coal. - .07 11 -.0029 K 
b. oil. - .12 13 
C. natural gas. - .06 32 

*d. wood. .28 42 
Note: moderate--replace foil c, decomposing matter produces methane. 

IB5a c63. What is a good reason for using wind energy for electricity? 

..... a . Wind is always available anywhere on the Earth. - .08 29 +.0095 An 
--.J 
0 b. Wind energy is cheap. - .21 6 

*c. Wind is a renewable resource. - .07 16 
d. All of the above. .32 46 

Note: moderate--replace foil d. 

IB5a d59. If a resource can be replaced as it is used, the resource is called: 

*a. renewable. .14 13 +.0023 K 
b. reusable. .22 28 
C. recyclable. .13 37 
d. irreplaceable. - .24 10 

Note: poor-fifth grade students appear not to know this. 

IB5a d60. Which type of energy will be available for human use for the longest period of time? 

a. Oil. - .26 6 -.0120 C 
b. Coal. - .21 8 
C. Nuclear energy. - .06 9 

*d. Solar energy. .55 65 
Note: good. Final pilot. 
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Item and Notes 

Coal and oil are two sources of energy that humans use. Another source of energy is: 

cold water. 
the wind. 
electricity. 
insulation. 
Note: poor. Foil c was popular choice of all quintiles; replace it and compare results with 
item b56. (See note for item b56.) 

Humans use energy from coal and oil. Another source of energy for humans is: 

running water. 
uranium. 
the sun. 
all of the above. 
Note: poor. 

Which of the following is n21 used by people to supply energy? 

Water flowing over a dam. 
Heat from the Earth. 
Recycled aluminum. 
The wind. 
Note: fifth grade students appear not to know this. 

Humans use energy from coal and oil by burning them. Another source of energy for humans is: 

cold water. 
a well insulated home. 
a furnace. 
the sun. 
Note. good. Are chddren thmkmg of the sun as an energy source related to the food web 
rather than solar energy? Compare with revised item a55. Final pilot. 

Point Selected Change Blooom's 
Biserial by in a if Taxonomic 

Correlation % - Omitted Level 

- .25 8 +.0032 K 
.13 20 
.25 64 

- .18 4 

- .10 10 -.0042 K 
- .17 15 
-.03 25 

.31 47 

- .15 19 -.0062 K 
.02 17 
.37 38 

- .05 17 

- .17 6 -.0050 K 
- .13 10 
- .21 16 

.37 66 
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IB5a d57. People who use wind power: 

a. can count on it for all of their energy. - .14 7 -.0072 C 
*b. cause very little pollution when they produce energy. .42 47 

c. can make energy anywhere. -.19 11 
d. get energy for a very low cost. .06 23 

Note: moderate to good. Final pilot. 

IB5a a57. Which of the following causes the least pollution when used to produce 
electricity? 

-.....:i a. Oil. - .32 10 -.0160 K N 
b. Coal. -.23 10 
C. Uranium. - .12 10 

*d. Solar energy. .57 67 
Note: good to moderate. Most popular choice of all but lowest quintile. 

IB5b a54. Which energy supply do scientists think will be in short supply in 300 years? 

a. The wind. - .14 7 -.0181 C 
*b. Oil. .44 61 

C. Water flowing over a dam. - .30 13 
d. The sun. - .06 15 

Note: good. 

IB5b a56. One energy source for humans is nuclear energy. However, people disagree about 

*a. storing nuclear wastes for thousands of years. .44 40 -.0090 C 
b. finding the materials needed to produce nuclear energy. - .12 12 
c. finding people to work in the nuclear power plants. - .30 20 
d. changing nuclear energy into electricity. - .02 24 

Note: moderate-hard. Final p ilot. 
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IB5b b57. Which of the following makes the most air pollution when used to createelectricity? 

a. The wind. - .21 5 -.0123 C 
b. The sun. - .36 8 

*c. Oil. .58 80 
d. Water flowing over a dam. -.28 6 

Note: good-too easy? 

IB5b b58. Which type of energy production produces a waste product that some people are worried about? 

- a. Solar. - .18 9 -.0074 C 
-.J *b. Nuclear. .41 52 w 

C. Running water. - .27 18 
d. Geothermal. - .04 18 

Note: moderate. 

IB5b b60. Resources that cannot be easily replaced are called: 

a. organic. - .12 13 -.0021 K 
b. natural. - .01 18 
C. biodegradable. - .30 20 

*d. nonrenewable. .33 49 
Note: moderate. 

IB5b b61. Why do people continue using energy sources that cannot be quickly replaced? 

a. They have no other choice. - .27 18 -.0145 An 
b. The supply of energy is so large that it won't run out. - .24 11 
C. When these energy sources run out scientists will have another one for people to use. - .29 11 

*d. These energy sources seem to cost less than other sources. .53 59 
Note: good. Final pilot. 
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IB5b c60. Which energy source is most likely to be used up in the next 300 years? 

a. The wind. - .11 5 -.0146 C 
*b. Oil. .44 58 

C. Water flowing over a dam. - .20 12 
d. The sun. - .17 22 

Note: good. Final pilot. 

IB5b c61. An important concern of energy production for human use is: 

- a. how it will affect the ozone layer. .21 49 +.0017 An 
--.J b. how the energy will be used. .01 19 
~ 

C. how energy changes form. - .36 12 
*d. the type of waste it produces. .14 19 

Note: poor--too vague. 

IB5b d56. When you are 80 years old, which of these energy sources will be harder to find than it is now? 

a. The wind. -.23 6 +.0017 C 
b. Flowing water. .14 22 

*c. Oil. .26 59 
d. The sun. - .12 4 

Note: c and d were out of order on the pilot. 

IB5b d58. When thinking about nuclear energy, which of the following do people worry about? 

a. Finding the materials needed to make nuclear energy. - .16 7 -.0226 C 
b. Finding people to work in the nuclear power plants. - .21 13 
C. Changing nuclear energy into electricity. - .22 13 

*d. The permanent storage of nuclear wastes. .63 56 
Note: good. Reword: " ... do some people worry about?" 
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185c a58. Fewer resources are wasted when shoppers buy things that: 

*a. are in containers that can be used again. .46 54 -.0108 An 
b. have a label saying they are made from natural products. - .14 15 
C. are wrapped separately so they stay clean and new looking. - .14 12 
d. are disposable. - .19 15 

Note: good. Final pilot. 

185c b62. Fewer resources are wasted when shoppers buy things that are: 

*a. well made so they won't have to be replaced often. .07 9 +.0016 An ..... 
-.J b. recyclable in their community. .10 47 Vt 

C. on sale so money isn't wasted. - .25 16 
d. biodegradable (will turn into soil). .06 26 

Note: fifth grade students appear not to know this. 

185c c64. Which type of packaging uses the least amount of energy? 

a. Aluminum cans. - .07 25 -.0063 An 
b. Steel cans. - .17 7 

*c. Returnable glass bottles. .32 48 
d. Plastic containers. - .08 17 

Note: fifth grade students appear not to know this. 

185c d61. Resources are better used when shoppers buy things that: 

a. have a label saying they are made from natural products. - .09 17 -.0203 An 
b. are wrapped separately so they stay clean and new looking. - .31 7 
C. are disposable. - .14 19 

*d. have as little packaging as possible. .58 46 
Note: good. 
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IB5c b64. Air pollution can cause some people to: 
& IB6c 

*a. have headaches. .38 44 -.0066 C 
b. develop poor eye sight. - .IO 35 
c. lose their sense of touch. - .29 12 
d. have trouble hearing some sounds. .01 5 

Note: moderate 

IB6a a59. There are many reasons why the world's human population is increasing rapidly. 
One reason is that: 

..... 
-...I a. fewer people die from starvation. - .01 11 +.0610 An 
°' b. more cities and factories are being built. .02 25 

C. people are having more children than they used to. .08 41 
*d. not all people know it is a problem. .03 19 

Note: poor. 

IB6a b63. If there' are too many people on the Earth they will: 

*a. use up the natural resources. .57 71 -.0141 App 
b. use up all the air. - .14 11 
C. make too much noise. - .38 8 
d. not be educated. - .35 8 

Note: good. 

IB6a c65. The population of humans on the Earth is: 

a. growing slowly. .03 19 -.0034 K 
b. getting smaller slowly. - .21 12 

*c. growing quickly. .27 54 
d. not changing. - .10 13 

Note. moderate. Keep, fifth grade students should know this. Fmal pilot. 
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IB6b a60. A country with a very large population can cause many environmental problems. A country 
with a small population can also cause many environmental problems if it: 

a. doesn't plant enough trees. - .16 19 +.0027 An 
b. has large cities. - .04 13 

*c. uses too many resources. .19 27 
d. litters too much. .14 36 

Note: keep, an important concept. 

IB6b c66. Countries with small populations may be a part of the world's resource problems if they: 

--.l a. allow more people to come into their country. - .06 21 -.0168 An 
-.l 

b. produce too much plant and animal waste. - .26 17 
c. do not have enough children. - .22 12 

*d. use more resource_s than they need. .51 47 
Note: moderate to good. Final pilot. 

IB6c a61. Air pollution can cause some people to: 

a. develop poor eye sight. - .13 4 -.0088 C 
*b. develop breathing problems. .49 82 

C. lose their sense of touch. - .31 6 
d. have trouble hearing some sounds. - .10 4 

Note: poor-too easy. 

IB6c b64. See section IB5c item b64. 

IB6c d62. Indoor air pollution: 

*a. causes health problems. .46 56 -.0052 C 
b. is not common. - .06 21 
C. occurs onl y in cold climates. - .07 3 
d. is easily stopped. - .12 5 

Note: good. 
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IB6c c67. The quality of the environment affects: 

a. the kind of jobs people have. - .14 13 -,0108 C 
*b. people's health. .44 58 

c. the kind of cars people drive. - .25 17 
d. the homes people live in. - .11 8 

Note: good. Change choice b so it is parallel to the foils or change one of the foils so it is 
parallel to choice b (e.g. "d. people's homes"). Final pilot. 

IB7a a62. Which of the following activities creates the k!!fil pollution? 

- Using paper bags instead of plastic bags. -l a. - .12 27 -.0121 An 
00 b. Using disposable cups and plates so water isn't polluted by washing dishes. - .21 12 

*c. Composting leaves (letting them turn into soil) instead of sending them to the landfill. .48 46 
d. Buying soda (pop) in plastic bottles instead of glass. - .14 9 

Note: good. 

IB7a b65. Which item is biodegradable? 

a. A glass bottle. - .25 15 -.0101 C 
b. A plastic squeeze toy. - .34 10 

*c. A newspaper. .49 48 
d. All of the above. - .06 25 

Note: moderate. Seven of the top quintile chose foil d, change it. 

IB7a c68. Which of the following is the best way to make the amount of garbage going to 
landfills smaller? 

a. Reusing things before we throw them away. 0.00 18 +.0073 An 
*b. Reducing the amount of things we use. - .06 12 

C. Recycling as much as possible. .25 58 
d. Burning as much garbage as possible. - .15 9 

Note: fifth grade students appear not to know this. It is important. Final pilot. 
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IB7a d63. Which item takes up the most space in landfills? 

a. Plastic. .10 19 +.0083 C 
*b. Newspapers. .04 11 

C. Disposable diapers. .14 28 
d. Metals. .07 27 

Note: fifth grade students appear not to know this. 

IB7b a63. Hazardous wastes are usually: 

a. harmful for only a short period of time. - .11 22 -.0097 C - b. not found in the oceans. - .13 12 -..l 
\0 *c. hard to find in groundwater without testing. .44 43 

d. not found in the air. - .12 18 
Note: moderate. 

IB7b b66. Hazardous wastes: 

a. don't break down. .02 14 +.0012 K 
b. cause holes in the ozone layer. 0.00 44 
C. cause the Earth's temperature to change. - .24 11 

*d. can make people sick. .22 30 
Note: poor 

IB7b c69. Which of the following is hazardous waste? 

a. Broken glf!SS. - .12 6 +.0022 K 
b. Laundry detergent. - .12 8 

*c. Batteries. .09 26 
d. All of the above. .14 57 

Note: moderate. Replace foil d, might try spoiled mayonnaise or decomposing plants. 
Final pilot. 
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187b d64. Which of the following is hazardous waste? 

a. Rusty nails. - .13 5 +.0ll5 K 
*b. Paint thinner. .01 15 

C. Laundry detergent. - .06 4 
d. All of the above. .38 58 

Note: Fifth grade students appear not to know this. Replace foil d and try again. 

188 a64. An environmental issue results when: 

a. people don't do anything to solve an environmental problem. .08 38 -.0030 An - b. people study an environmental problem. - .03 18 00 
0 

an environmental problem is important. - .11 24 C. 

*d. people disagree about how to solve an environmental problem. .26 15 
Note: moderate. A difficult concept; it is not so important that fifth grade students know this. 

188 b67. An environmental issue results when: 

a. an environmental problem gets in the news. .04 25 +.0065 An 
b. people can't find a solution to an environmental problem. .12 35 

*c. people disagree about how to solve an environmental problem. .04 23 
d. people vote for a solution to an environmental problem. - .15 14 

Note: a difficult concept; not so important that fifth grade students know this. 

188 c70. An environmental problem becomes an issue when: 

a. people running for political office (like president, governor, county commissioner, or city 
council) talk about it. 0.00 20 +.0187 An 

*b. people disagree about how to solve it. - .12 29 
C. a lot of people talk about it. .09 24 
d. a lot of people are needed to solve it. .19 24 

Note: poor, a difficult concept; not so important that fifth grade students know this. 
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188 d65. An environmental problem becomes an issue when: 

*a. people disagree about whether its a problem or not. .20 30 +.0055 An 
b. people running for political office (like president, governor, county commissioner, or city - .08 15 

council) talk about it. .06 19 
C. a lot of people talk about it. .13 21 
d. a lot of people are needed to solve it. 

Note: a difficult concept; not so important that fifth grade students know this. 

IC b68. The best way to find out how the people in your town feel about solid waste would be to: 

.... 
read the newspaper and watch the news. 00 a. - .22 16 -.0074 E .... 

b. talk to the mayor and city council. - .12 17 
*c. do a survey of a large number of people. .43 58 
d. talk to the teachers in your school. - .25 4 

Note: good. Final pilot. 

IC c71. You think air pollution is a serious problem and want to learn more about solving it. What 
should you do? 

*a. Go to a library and find some information that tells how to prevent air pollution. .23 38 +.0006 App 
b. Tell people to car pool so they will cut down on air pollution. 0.00 10 
C. Let the adults who are concerned about air pollution find a solution to the problem. - .21 15 
d. Write letters to the people who are polluting the air and ask them to stop. .04 34 

Note: poor. 

IC d66. You are trying to find out how much water is wasted in your school through leaky faucets. 
What would be the best way to gather information? 

*a. Find all of the faucets and measure the amount of water that drips out. .33 28 -.0011 E 
b. Ask your teacher, the principal, the cooks, and the janitors which faucets areleaky. - .01 18 
C. Ask a lumber to check the school's faucets for leaks. p - .01 13 
d. Check the school and city library for books about ways to save water. .01 26 

Note: students did not know this, they were guessing. 



The remaining components of the assessment outline are addressed by 

Likert-type items. The following notes may be helpful when reviewing these 

items: 

• The referent in the " Outline " column corresponds to the portion of the 

assessment outline that the item was written to address. 

• In the "Item and Notes" column, the lower case letter preceding the 

item number indicates the pilot assessment on which the item may be 

found. For example, "al" represents number 1 on the pilot designated 

"A". 

• Entered after the item in the "Item and Notes" column are any 

comments relevant to the item, such as suggestions for revisions. 

• The decimal in the column titled "Change in a if item is omitted" 

indicates the alpha if that item were deleted from the pilot. 

• The "Correlation with score of like items on same pilot" column 

indicates the degree of correlation between the item and the scores of 

the rest of the same type of item on the pilot. 

• The "Variance" column indicates the amount of variance in the 

responses to the item. 

• The " Mean Score" column indicates the mean response that the item 

received. 
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Correlation 
Outline Item and Notes Change in a. with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IIA al. It is important to have natural areas like woods, beaches, lake shores, rivers, and -.0067 .46 .66 4.48 
open grassy areas. 

IIA a2. People should be educated to appreciate and protect the environment. -.0064 .44 1.02 3.96 

IIA a3. People who work in cities should know about the environment. -.0074 .47 .81 3.78 

IIA a4. More money should be spent solving environmental problems. -.0076 .47 1.25 3.68 

IIA a5. I want to spend more time learning about the environment. -.0095 .52 1.08 3.52 

- IIA a6. I am willing to help keep my neighborhood clean. -.0059 .42 .77 3.97 00 
(.;) 

IIA a2 l. I would be interested in joining a club that tries to protect the environment. -.0081 .47 1.23 3.66 

IIA bl. I like natural areas. -.0069 .35 .69 4.14 

IIA b2. It is important that fifth graders like me learn about environmental problems. -.0141 .51 .74 4.22 

IIA b3. People who work in the country should know about the environment and -.0034 .27 .96 4.10 
its problems. 

IIA b4. More money should be spent teaching people about the environment and -.0093 .39 1.02 3.41 
its problems. 

IIA b5. My school should have more lessons about the environment. -.0150 .49 1.17 3.63 

IIA b6. I think recycling takes too much time. -.0052 .31 .81 4.48 

IIA cl. I like spending time in natural areas. -.0081 .33 .69 3.89 

IIA c2. It is important that fifth graders like me care about environmental problems. -.0163 .49 .81 4.12 



Correlation 
Outline Item and Notes Change in a with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IIA c3. Learning about the environment and its problems is worth the time it takes. -.0123 .42 .76 4.01 

IIA c4. This country should spend more money teaching people about the environment -.0113 .38 1.23 3.60 
and its problems. 

IIA cS. If we have a lot more water than we can use, it is okay to waste some of it. -.0153 .45 1.04 4.12 

IIA dl. I shouldn't worry about life on the Earth because the Earth is so large that nothing -.0007 .40 .58 4.59 
people do can affect it. 

IIA d2. Everyone should understand the environment and its problems. -.0044 .46 .85 4.23 
..... 
00 IIA d3. Environmental problems can't be solved, so money spent on them is wasted. -.0013 .39 .92 4.18 .,:.. 

IIA d4. This country is spending too much money teaching people about the environment +.0013 .34 1.21 3.91 
and its problems. 

IIA dS. I want the environment to become cleaner for people and other living things. +.0004 .36 1.17 4.52 

IIA d20. It takes too much work to solve environmental problems. -.0032 .42 1.37 3.78 

IIA d21. I care about keeping my neighborhood clean. -.0079 .36 1.04 4.21 

IIA d19. Only people who are going to do scientific work should have to learn about -.0072 .50 1.19 4.19 
the environment. 

IIBl,5 dlO. Laws should limit the amount of fuel that families use for heating and cooling +.0136 .11 1.28 3.16 
their homes. 

IIBl,5 a7. How I travel to school each day is important because my energy use affects -.0026 .35 1.28 3.59 
the environment. 



Correlation 
Outline Item and Notes Change in a with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

11B1 d6. There should be laws that limit noise. +.0115 .16 1.28 2.91 

IIBl c6. If a car makes too much air pollution no one should be allowed to drive it. -.0016 .25 1.69 3.19 

IIBl,2,3 d7. I would be willing to change my habits if it helped solve pollution pollutions. -.0107 .58 .98 3.93 

IIBl,2,3 b8. People in the United States shouldn't cause so much pollution. +.0001 .19 1.02 4.46 

IIB2 c7. It is okay if a little water gets polluted because there is plenty of water. -.0099 .36 1.10 4.15 

11B2 b7. It is okay if water gets polluted because we can clean it up. +.0005 .16 .71 4.62 -00 
VI IIB4 b9. I don't worry about a plant or an animal becoming extinct because there are lots of -.0103 .43 .86 4.49 

different kinds of plants and animals. 

IIB4 a8. I think it is okay if an animal becomes extinct because of something that is +.0010 .25 1.21 4.31 
good for people. 

IIB4 b21. It is okay for people to dam a river to create a new amusement park even if many -.0003 .21 .86 4.56 
animals and plants are killed. 

IIB4 c8. It is okay for our school to make the playground larger, even if it means destroying -.0183 .50 1.04 4.26 
some endangered plants. 

IIB4 c9. I think it is important to have forests in Wisconsin. -.0162 .50 .76 4.42 

11B4 d8. It is okay for people to dam a river to create a new amusement park even if some -.0018 .41 .76 4.34 
endangered snails are killed. 

IIB4 d9. People's jobs are more important than saving endangered plants and animals. +.0040 .29 1.10 4.04 

IIB5 c 11. I don't care if my home was built so that it will save energy. -.0052 .29 1.54 3.35 



----~- --------------------------------------

Correlation 
Outline Item and Notes Change in ex with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

1185 cl 0. People should want to buy cars that use less energy. -.0129 .41 1.06 3.88 

1185 cl 2. To save energy, I am willing to watch one hour less of television per week. +.0391 -.31 1.93 2.62 

1185 b 10. People should want to build homes that save energy. -.0010 .23 1.14 3.85 

1185 b 11. I don't care if my school was built so it will save energy. -.0114 .43 1.14 3.63 

1185 bl2. To save energy, I am willing to watch one hour less of television per day. -.0151 .48 1.28 3.59 

1185 a9. Laws should make people build homes that are energy efficient. -.0063 .43 1.28 3.23 

-00 1185 alO. The government should encourage people to have cars that are energy efficient. -.0085 .49 .96 3.58 
°' 

1185 al 1. I don't worry about turning out lights in the classroom because the school pays -.0052 .41 1.28 3.88 
for the electricity. 

1185 dl 1. People shouldn't worry about turning out lights in a motel room because the cost -.0002 .37 1.25 3.84 
is included in their bill. 

1186 al2. It is okay for a company to damage the environment to make something I want. -.0086 .50 .92 4.47 

1186 bl3. I am concerned about how large the human population is becoming. -.0119 .43 1.17 3.50 

1186 cl3. People in the United States use up too much oil, gas, trees, water and other resources. -.0121 .39 1.32 3.97 
Note: not affective as written, insert "I feel people .. :" 

1187 b14. It bothers me to throw an aluminum can in the trash. -.0147 .47 1.46 3.77 

1187 a13. The litter that I drop doesn't make a difference. -.0025 .32 .64 4.59 

11B7 dl2. It bothers me to see people throwing litter on the ground. -.0086 .52 1.14 4.22 



Correlation 
Outline Item and Notes Change in ex with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IIIA al 4. Only experts, not people like me, can solve pollution problems. -.0027 .33 .88 4.41 

IIIA al 5. The way I use electricity doesn't affect the environment. -.0073 .46 .96 4.02 

IIIA al 6. It is a waste of time to work to solve environmental problems. -.0086 .49 1.06 4.31 

IIIA al 7. When I have done something that harms the environment there's very little I can -.0097 .52 1.32 3.79 
do to make it right. 

IIIA a18. Kids like me can make a difference in the environment if they just keep trying. -.0010 .27 .81 4.44 

..... IIIA bl 5. I can help solve problems like air and water pollution. -.0056 .32 .90 4.11 00 
-.I 

IIIA b16. Things I do do not affect the quality of the environment. -.0047 .31 1.39 3.63 
Note: try "have no effect upon" 

IIIA bl 7. Most of the time an adult or my parent(s) will listen to what I have to say about -.0022 .25 1.19 3.64 
the environment. 

IIIA bl 9. One of the best ways for a fifth grader to handle most environmental problems is -.0169 .51 1.37 4.09 
just not to think about them. 

IIIA c14. There is not much I can do to take care of the environment. -.0112 .37 1.42 4.01 

IIIA c15. I can help prevent a lot of problems like air and water pollution. -.0105 .36 1.25 3.67 

IIIA cl6. Nothing I do affects the quality of the environment. -.0127 .40 1.32 3.83 

IIIA cl 7. It's no use trying to change my parent's or another adult's mind about doing things -.0120 .38 1.54 3.85 
(like car pooling or recycling) to help the environment. 



Correlation 
Outline Item and Notes Change in a. with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IIIA cl8. My parent(s) would most likely get involved in helping to solve some environmental -.0062 .29 1.16 3.65 
problems if I asked them. 

IIIA c19. I can get friends to do things to help the environment. -.0147 .43 1.16 3.61 

IIIA dl3. Only experts, not people like me, can solve energy problems. +.0008 .35 1.10 4.24 

IIIA dl4. There is not much one person like me can do to help the environment and -.0041 .48 1.10 4.10 
stop pollution. 

IIIA d15. Working on my own, I can help solve environmental problems. +.0190 .10 1.85 3.20 -00 IIIA dl6. Working with others, I can help solve environmental problems. -.0031 .43 .98 4.21 00 

IIIA d17. My parent(s) would get involved in a litter pick-up or recycling program if +.0039 .30 1.21 3.45 
I asked them. 

IIIA dl8. Planning ahead can make things turn out better for the environment. -.0080 .51 .98 4.06 

IIIB c20. Environmental problems will only be solved when people like me change the -.0066 .31 1.61 3.78 
way we live. 

IIIB bl 8. I don't worry about turning out lights in a school room. -.0041 .31 1.72 3.31 

IIIB b20. Only the government needs to be concerned about environmental problems. -.0140 .47 1.12 4.46 

IIIB b22. It is too hard to solve environmental problems. -.0021 .27 1.42 3.72 

IIIB al 9. As long as other people are driving big cars, my family should be able drive one too. +.0009 .25 1.23 3.56 

IIIB a20. I should not worry about water and air pollution because scientists will find ways -.0070 .46 .81 4.41 
to get rid of pollution. 



Correlation 
Outline Item and Notes Change in a. with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IIIB c21. All people should make sure the environment stays clean. -.0143 .43 1.04 4.34 

IVA a23. I carry my own garbage (candy wrappers, etc.) until I find a garbage can. -.0831 .22 1.04 3.88 

IVA b23. When I'm outside and I have candy or gum wrappers, I look for a trash can to -.0329 .51 1.00 3.86 
throw them into. 

IVA b24. I try to save water. -.0375 .53 1.14 . 3.75 

IVA a25. I throw aluminum cans in the garbage. -.0292 .13 1.56 4.25 
Note: unnecessary ambiguity .... 

00 
IO IVA b25. I throw aluminum cans in the garbage. -.0270 .27 1.93 4.05 

IVA c26. I throw aluminum cans in the garbage. +.0380 .12 1.96 4.03 

IVA d27. I throw aluminum cans in the garbage. -.0135 .19 1.56 4.16 

IVA c29. I let the water run while brushing my teeth. -.0253 .40 1.99 3.76 

IVA d22. I recycle without being asked. -.1146 .43 1.17 3.54 
Note: children may not have the opportunity. 

IVA d23. I recycle one or more of the following: paper, aluminum, glass, and tin. -.0815 .35 1.21 4.13 

IVA b30. I turn off lights without being asked. -.0195 .42 1.08 4.05 

IVA d24. I take long, bot showers. -.0110 .19 1.54 3.29 

IVA c22. I pick up litter without being asked. -.0290 .43 1.04 3.15 

IVA c23. I try to save electricity. -.0411 .49 1.06 3.35 



Correlation 
Outline Item and Notes Change in a with score of Variance Mean 

if item is like items Score 
omitted on same pilot 

IVB d25. I try to eat at places that use little packaging. -.0540 .28 1.44 2.72 

IVB c24. I ask someone not to buy something if I think it harms the environment. -.0468 .49 1.74 2.46 

IVB b26. I ask someone to buy recycled paper. -.0488 .57 1.69 2.49 

IVB a26. I try to eat at places that serve many things besides hamburgers. +.0600 -.02 1.28 3.28 

IVC a24. I ask my parent(s) or other people to buy rechargeable batteries. -.0291 .13 1.90 2.57 

IVC a27. I ask other people to do some things because they are good for the environment. -.1521 .31 1.14 3.00 

-\0 
0 

IVC b27. I ask people not to litter. -.0348 .50 1.82 3.24 

IVC b28. I write letters to important people telling them I am unhappy about pollution. -.0173 .41 1.10 1.81 

IVC c27. I have written a letter to someone suggesting a solution to an environmental -.0220 .38 1.21 l.66 
problem. 

IVC d28. I have written a letter to someone suggesting a solution to an environmental +.0299 .06 1.06 1.50 
problem; 

IVC d26. I tell people about using recycled paper. -.0434 .26 1.44 2.38 

IVC c25. I ask people to recycle. -.0667 .58 1.79 3.05 

IVD a28. I have encouraged a parent or another adult to vote. -.0100 .11 2.13 2.70 

IVE b29. I have reported pollution to an adult or to the proper authorities. -.0293 .48 1.61 2.24 

IVE c28. I have reported pollution to an adult or the proper authorities. -.0420 .47 1.85 2.10 



Appendix J 

Telephone Survey 

Abbreviated Survey to Assess the Amount of EE to Which Fifth Grade Students 
Have Been Exposed 

School: ____________ _ School District: ___________ _ 

Address: ____________ _ 

Contact person & position: ________________________ _ 

Phone: When available: __________ _ 

1. In which grades have the children currently in the fifth grade been 

exposed to EE? ___________________________ _ 

2. How is the EE delivered? (At environmental site only, in a science unit, 

infused into several subjects .... ) ____________________ _ 

3. Do the teachers follow an EE curriculum? ________________ _ 

4. Grade five teacher(s) who might be interested in participating: 

5. Dates of Spring Break: ________________________ _ 

6. Date summer vacation begins:. _____________________ _ 
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Appendix K 

Final Pilot Instrument 

192 



Environillental Survey 
of 

Fifth Grade Students 
• ID 

Wisconsin 

Wisconsin Environmental Education Board 
Wisconsin Department of Public Instruction 

Wisconsin Center for Environmental Education 
University of Wisconsin-Stevens Point 
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INSTRUCTIONS 

Mark your answers on the answer sheet. Use a #2 pencil to darken the circle you choose. 
Do not make marks outside the circle. 

T F 
A correctly filled circle: 4 @ © • © © Incorrectly filled circles: 5@©@©© 

T F 

6@©t!f©© 
T F 

7@©9@© 

This survey has three parts. Part One asks what you think about some statements. There 
are no right or wrong answers. An example might be: "I spend too much time in school." 

If you strongly disagree with the statement .. . 
If you disagree with the statement ........ . 
If you don't care how long the school day is .. 
If you agree with the statement . . . . . . . . . . . 
If you strongly agree with the statement 

Practice: 

1. Spicy foods are better than sweet foods. 

2. It is important to make my bed every morning. 

3. Summer vacation should be longer. 

fill in circle A (strongly disagree). 
fill in circle B (disagree). 
fill in circle C (no opinion). 
fill in circle D (agree). 
fill in circle E (strongly agree). 

1@©©©© 
T F 

2@©©©© 
T F 

3@©©©© 

Part Two asks what you do. Again, there are no right or wrong answers. Be honest. 
An example might be: "I walk to school." 

If you never walk to school . . . . . . . . . . fill in circle A (never). 
If you almost never walk to school . . . . . fill in circle B (almost never). 
If you sometimes walk to school . . . . . . . fill in circle C (sometimes). 
If you almost always walk to school . . . . fill in circle D (almost always). 
If you always walk to school . . . . . . . . . fill in circle E (always). 

Practice: 

1. I eat all of my lunch 1@©©©© 
T F 

2. I put off doing my homework. 2@©©©© 
T F 

3. I drink milk at the evening meal. 3@©©©© 
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Part Three asks about what you know. Choose the hw answer for each question. 
Notice that there are four choices: A, B, C, and D. 

Practice: 

1. Wisconsin is ______ of Canada. 

a. east 
b. west 
c. north 
d. south 

2. Which of the following are usually the warmest months in Wisconsin? 

a. April and May. 
b. July and August. 
c .- September and October. 
d. October and November. 

3. In the American Revolutionary War the colonists fought against: 

a. Spain. 
b. Russia. 
c. France. 
d. England. 

1@®@e® 
T F 

2@®©@© 
T F 

3@®©@© 

Do not rush. You are likely to finish the survey in less than the time allowed. 
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Part One 

These questions ask what you think. Be honest. There are no right or 
wrong answers. Read each question carefully. Fill in the circle on your 
answer sheet that is closest to what you think. 

strongly 
disagree 

(a) 
disagree 

(b) 

no 
opinion 

(c) 
agree 
(d) 

1 . More money should be spent solving environmental problems. 

2. I want to spend more time learning about the environment. 

strongly 
agree 
(e) 

3. More money should be spent teaching people about the environment and its 
problems. 

4. My school should have more lessons about the environment. 

5. I would be interested in joining a club that tries to protect the environment. 

6. I would be willing to change my habits if it helped solve pollution problems. 

7. If a car makes too much air pollution no one should be allowed to drive it. 

8. How I travel to school each day is important because my energy use affects the 
environment. 

9. It is okay if a little water gets polluted because there is plenty of water. 

10. It is okay for our school to make the playground larger, even if it means destroying 
some endangered plants. 

11. The government should encourage people to have cars that are energy efficient. 

12. To save energy, I am willing to watch one hour less of television per day. 

13. I am concerned about how large the human population is becoming. 

14. It bothers me to throw an aluminum can in the trash. 

15. It is a waste of time to work to solve environmental problems. 

16. When I have done something that harms the environment there's very little I can do to 
make it right. 

17. Things I do have no effect on the quality of the environment. 

18. Most of the time an adult or my parent(s) will listen to what I have to say about the 
environment. 
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Part One (continued) 

strongly 
disagree 

(a) 
disagree 

(b) 

no 
opinion 

(c) 
agree 
(d) 

strongly 
agree 
(e) 

19. I don't worry about turning out the lights in an empty classroom because the school 
pays for the electricity. 

20. It is too hard to solve environmental problems. 

21. As long as other people are driving big cars, my family should be able to drive one 
too. 

22. Environmental problems will only be solved when people like me change the way we 
live. 

Part Two 

The next questions ask about things you do. Be honest, there are no right 
or wrong answers. Fill in the circle on your answer sheet that is closest to 
what you do. 

never 
(a) 

23. I try to save water. 

almost 
never 
(b) 

24. I tum off lights without being asked. 

sometimes 
(c) 

25. I turn the water off while brushing my teeth. 

26. I try to eat at places that use little packaging. 

27. I tell people about using recycled paper. 

almost 
always 

(d) 
always 

(e) 

28. I have written a letter to someone suggesting a solution to an environmental problem. 

29. I ask people to recycle. 

30. I ask someone not to buy something if I think it harms the environment. 

31. I ask someone to buy recycled paper. 

32. I ask people not to litter. 

33. I ask other people to do some things because they are good for the environment 
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Part Two (continued) 

never 
(a) 

almost 
never 
(b) 

sometimes 
(c) 

34. I have encouraged a parent or another adult to vote. 

35. I pick up litter without being asked. 

36. I try to save electricity. 

Part Three 

almost 
always 

(d) 
always 

(e) 

These questions ask about what you know. Read each question carefully. 
Fill in the circle representing the best answer on your answer sheet. 

37. A flower with colot1ul petals and a sweet smell would most likely be pollinated by: 

a. rain. 
b. wind. 
c. a gardener. 
d. insects. 

3 8. A small bird eats a butterfly that had been eating some nectar from a flower. Then the 
bird is eaten by a hawk. This is an example of: 

a. mutualism. 
b. a food chain. 
c. competition. 
d. survival of the fittest. 

39. Which of the following is a predator-prey relationship? 

a. A flea bites a dog. 
b. A robin eats a worm. 
c. A caterpillar eats a leaf. 
d. A deer eats grass that has a grasshopper in it. 

40. A fox dies. This creates a problem for: 

a. the fleas that were drinking the fox's blood. 
b. a rabbit that has a nest nearby. 
c. another fox whose territory is nearby. 
d. an animal that hunts in the same area that the fox did. 
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41. Termites eat only wood; however, they cannot digest it. Tiny organisms that live in 
termites' stomach and intestine digest the wood. The relationship the tiny organisms 
and the termites have is helpful to: 

a. both. 
b. one and harmful to the other. 
c. one and has no effect on the other. 
d. neither. 

42. A cat and a snake are hunting the same mouse. What is the relationship between the 
cat and the snake? 

a. One is using the other but not harming it. 
b. They are competing with each other. 
c. They are helping each other. 
d. One is trying to eat the other one. 

43. If there were no decomposers on Earth, what would happen? 

a. Dead plants and animals wouldn't become part of the soil. 
b. Many human diseases would disappear. 
c. More meat would be available for humans to eat. 
d. Little would change. 

44. A grassland turns into a desert. What will most likely happen to the animals that lived 
in the grassland? 

a. Most will leave or die. 
b. They would have more babies to survive. 
c. Those that eat grass would adapt to new food. 
d. Many will pass on traits that will help their young survive in the desert. 

45. Some people started a program in a national forest to protect deer. They started 
killing wolves. Ten years later there were no wolves in the forest. For a few years 
after the wolves were gone there were many more deer than there had ever been. 
Then suddenly there were almost no deer. 

The people who wanted to protect the deer didn't know that: 

a. deer only live to be a few years old. 
b. fires would kill so many deer. 
c. other animals would eat so much of the deer's food. 
d. the deer would eat all of the food and then many would starve. 
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46. The original source of energy for almost all living things is: 

a. the sun. 
b. water. 
c. the soil. 
d. plants. 

47. A dead bird is decomposing. What happened to the energy that was stored in the 
bird's body? 

a. Most of it escaped as heat energy. 
b. It went into the organisms that decomposed the bird. 
c. It was destroyed. 
d. The bird used up its energy when it was alive. 

48. A rabbit eats some com. The energy from the com goes into the ra6bit. The next day 
a fox eats the rabbit. The fox gets very little of the energy that was in the com. 
Why? 

a. A fox can't digest corn. 
b. The rabbit has already digested the com. 
c. Corn doesn't have much energy. 
d. Most of the corn's energy was used by the rabbit. 

49. Most of the oxygen in the atmosphere comes from: 

a. insects. 
b. plants. 
c. the soil. 
d. the sun. 

50. Which of the following would give humans the most food energy from 1,000 pounds 
of plants? 

a. Feed the plants to insects, feed the insects to fish, then humans eat the fish. 
b. Humans eat the plants. 
c. Feed the plants to cattle then humans eat the cattle. 
d. Feed the plants to fish then humans eat the fish. 

51. After living things die they decompose. As a result of this process nutrients are: 

a. released into the environment. 
b. destroyed. 
c. changed. 
d. evaporated. 
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52. Which of the following is a part of the water cycle? 

a. Erosion. 
b. Ocean tides. 
c. Evaporation. 
d. Decomposition. 

53. A pollutant gets into an ecosystem and harms insects. How might this affect the 
ecosystem? 

a. Plants are not harmed, so it doesn't affect the ecosystem. 
b. It harms part of the ecosystem, so it may harm the whole ecosystem. 
c. It kills insects, so other animals in the ecosystem stay healthy. 
d. Most animals eat plants so it doesn't affect the ecosystem much. 

54. Many people believe that the Earth's temperature is changing. They say that one 
important cause of this change is: 

a. using fuels like gasoline. 
b. volcanic eruptions. 
c. acid rain. 
d. rising ocean levels. 

55. The layer of ozone in the Earth's atmosphere has developed holes because: 

a. some kinds of air pollution break down ozone. 
b. the sun's rays have become more powerful. 
c. the Earth's average temperature is changing. 
d. acid rain is breaking down ozone. 

5 6. Acid rain is a problem because: 

a. it harms plants by affecting their leaves and changing the soil. 
b. it breaks down the layer of ozone in the Earth's atmosphere. 
c. people must stay indoors when it's raining. 
d. it causes a slow change in the Earth's temperature. 

57. One advantage of using nuclear power plants instead of coal or oil for energy 
production is: 

a. Nuclear power plants are not expensive to build. 
b. The waste products are easy to store. 
c. They are totally safe. 
d. There is less air pollution. 
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5 8. Which of the following would be most likely to cause the pollution of lakes and 
rivers? 

a. Putting too much fertilizer on lawns. 
b . Organic gardening. 
c. Letting kitchen wastes become part of the soil. 
d. Cutting lawns so short that the grass dies. 

59. Landfills may contribute to groundwater pollution if: 

a. people put things that could be recycled in the garbage. 
b. chemicals leak out of the landfill. 
c. it rains hard for many days. 
d. people put biodegradable materials into the garbage. 

60. The pollution of ocean water is a serious problem because: 

a. ships have trouble traveling through polluted water. 
b. the oceans are so big. 
c. ocean tides are affected. 
d. oceans contain many different kinds of plant and animal life. 

61. A polluted river: 

a. is easy to clean up. 
b. will always be polluted if it runs through large cities. 
c. can be cleaned up with a great deal of work and cooperation by many people. 
d. is the responsibility of only the people living and working near its banks. 

62. To protect groundwater we must be concerned about which of the following? 

a. How fast the groundwater moves. 
b. How much surface water we use. 
c. How the land above the groundwater is used. 
d. How deep the groundwater is. 

63. Keeping oceans unpolluted is made harder by the: 
. 

a. salt in ocean water. 
b. wide variety of plants and animals living in the oceans. 
c. wide variety of temperatures and weather that the oceans have. 
d. number of countries that use the oceans. 
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64. Why is it important to control erosion? 

a. To prevent the loss of soil. 
b. Eroded soil causes groundwater pollution. 
c. Eroded soil causes hazardous waste. 
d. Animals lose their homes to erosion. 

65. Grassland or forest land turning quickly into desert is a problem because: 

a. many people don't want to live in the desert. 
b. a wide variety of plants and animals may become extinct. 
c. the Earth has enough deserts. 
d. deserts are hot 

66. Which of the following would be most likely to cause soil pollution? 

a. Organic gardening. 
b. Putting too much fertilizer on a lawn. 
c. Letting kitchen wastes become part of the soil. 
d. Cutting a lawn so short that the grass dies. 

67. Construction companies can control the amount of soil erosion at a construction site 
by: 

a. covering soil with fast growing plants or straw. 
b. keeping the soil moist 
c. building in areas protected from the wind. 
d. building in areas with good drainage. 

68. Cutting down forests for lumber or farming often competes with the need for: 

a. creating jobs. 
b. building homes for people. 
c. different kinds of plant and animal life. 
d. open land for roads. 

69. Some animals were common in parts of Wisconsin 100 years ago. Now they are 
endangered. This is most likely because: 

a. other animals chased them out or ate them. 
b. the weather changed. 
c. people made too many changes in the animals' habitat. 
d. the animals or plants they ate died off. 
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70. If wild animals need a place to live for the next 300 years it would be best to: 

a. put them in a zoo where they can be cared for and protected. 
b. let them live in parks where they can be protected and still be free. 
c. let them live on land that people don't want to us. Then people won't bother them. 
d. save large areas of the animals' natural habitat 

71. Humans use energy from coal and oil by burning them. Another source of energy for 
humans is: 

a. cold water. 
b. a well insulated home. 
c. afumace. 
d. the sun. 

72. People who use wind power: 

a. can count on it for all of their energy. 
b. cause very little pollution when they produce energy. 
c. can make energy anywhere. 
d. get energy for a very low cost. 

73. Which type of energy will be available for human use for the longest period of time? 

a. Oil. 
b. Coal. 
c. Nuclear energy. 
d. Solar energy. 

74. One energy source for humans is nuclear energy. However, people disagree about: 

a. storing nuclear wastes for thousands of years. 
b. finding the materials needed to produce nuclear energy. 
c. finding people to work in the nuclear power plants. 
d. changing nuclear energy into electricity. 

75. Why do people continue using energy sources that cannot be quickly replaced? 

a. They have no other choice. 
b. The supply of energy is so large that it won't run out. 
c. When these energy sources run out scientists will have another one for people to 

use. 
d. These energy sources seem to cost less than other sources. 
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7 6. Which energy supply do scientists think will be in short supply in 300 years? 

a. The wind. 
b. Oil. 
c. Water flowing over a dam. 
d. The sun. 

77. Fewer resources are wasted when shoppers buy things that: 

a. are in containers that can be used again. 
b. have a label saying they are made from natural products. 
c. are wrapped separately so they stay clean and new looking. 
d. are disposable. 

78. The population of humans on the Earth is: 

a. the same as it was ten years ago. 
b. getting smaller. 
c. growing larger. 
d. not changing. 

79. Countries with small populations may be a part of the world's resource problems if 
they: 

a. allow more people to come into their country. 
b. produce too much plant and animal waste. 
c. do not have enough children. 
d. use more resources than they need. 

80. The quality of the environment affects: 

a. the kind of jobs people have. 
b. people's health. 
c. the kind of cars people drive. 
d. the homes people live in. 

81. Which of the following is the ~ way to make the amount of garbage going to 
landfills smaller? 

a. Reusing things before we throw them away. 
b. Reducing the amount of things we use. 
c. Recycling as much as possible. 
d. Burning as much garbage as possible. 
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82. Which of the following is a hazardous waste? 

a. broken glass. 
b. laundry detergent. 
c. batteries. 
d. decomposing plants. 

83. The best way to find out how the people in your town feel about solid waste would 
be to: 

a. read the newspaper and watch the news. 
b. talk to the mayor and city council. 
c. do a survey of a large number of people. 
d. talk to the teachers in your school. 
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Appendix L 

Instructions for Administration 
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INSTRUCTIONS 

Please read these instructions as written to your students. (Student instruction sheet is 
represented in italic print.) 

Today you are taking a survey that asks questions about your opinions, about the things 
you do, and about what you know. You will read the questions in the booklet and record 
your answers on the answer sheet. This survey has three parts; we will discuss the 
directions for all three parts, then you will complete all three. These instructions are 
repeated before each part in the test booklet Open your test booklet to the first page of 
instructions and read with me. 

Mark your answers on the answer sheet. Use a #2 pencil to darken the circle you 
choose. Do not make marks outside thfJ circle. 

/ \./ \ / \.,,.--(' \/ \.,_/ 

A correctly filled circle: • ® © j Incorrectly filled circles: 7 @© ~@© 
~ / TF 
/ ~ 8@©~@© 

T F 

9@©e@© 
'-----------------------------c...'"'T-,~~/;'._ 

What do you notice about the correctly filled in circle? (It is completely darkened and there 
are no marks outside the circle.) Circles must be filled in correctly so that your answers 
can be read. Find the area on your answer sheet that asks for your name. Put your last 
initial and first name in the spaces provided. Remember to fill in the circles representing 
each letter of your name. Now go to the section titled "Special Codes." Put the following 
code in the box: 

This survey has three parts. Part One asks what you think about some statements. Be 
honest. There are no right or wrong answers. An example might be: "I spend too much 
time in school." 

If you strongly disagree with the statement ... fill in circle A (strongly disagree). 
If you disagree with the statement . . . . . . . . . . fill in circle B (disagree). 
If you don't care how long the school day is ... fill in circle C (no opinion). 
If you agree with the statement ............ fill in circle D (agree). 
If you strongly agree with the statement ..... fill in circle E (strongly agree). 

You may practice on the following three questions. Remember there are no right answers. 

Practice: 
T F 

1. Spicy foods are better than sweet foods. 1@©©@© 
T F 

2. It is important to make my bed every morning. 2@©©@© 
T F 

3. Summer vacation should be longer. J@©©®© 
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Part Two asks what you do. Again, there are no right or wrong answers. Be honest. 
An example might be: "I walk to school." 

If you never walk to school ................ fill in circle A (never). 
If you almost never walk to school .......... fill in circle B (almost never). 
If you sometimes walk to school ............ fill in circle C (sometimes). 
If you almost always walk to school ......... fill in circle D (almost always). 
If you always walk to school ............... fill in circle E (always). 

You may practice on the following three questions. Remember there are no right answers. 

Practice: 
1. I eat all of my lunch 1@©©®© 

T F 

2. I put off doing my homework. 2@©©®© 
T F 

3. I drink milk at the evening meal. 3@©©®© 

Part Three asks about what you know. Choose the best answer for each question. 
Notice that there are four choices: A, B, C, and D. 

You may practice on the following questions. Remember, there are four choices, do not 
darken circle E. Notice that number one has been done. The correct answer is D. 

1. Wisconsin is of Canada. 1@®©e® 
T F 

a. east 2@©©®© 
b. west T F 

C. north 3@©©®© 
d south 

2. Which of the following are usually the warmest months in Wisconsin? 

a. April and May. 
b. July and August. 
c. September and October. 
d. October and November. 

3. In the American Revolutionary War the colonists fought against: 

a. Spain. 
b. Russia. 
c. France. 
d. England. 

Do not rush. You are likely to finish the survey in less than the time allowed. You may 
begin. 
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