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ABSTRACT 

In the Spring of 1979, over nine hundred sophomore and 

senior central Wisconsin students were administered an Envir-

onmental Knowledge and Attitudes Inventory. Participants were 

chosen by both random selection and representative school group

ings from twenty-nine high schools. 

The purpose of the inventory was to determine the current 

environmental knowledge and attitudes of central Wisconsin 

school children. Such base line knowledge can be useful for 

environmental curriculum development or in the future, as a 

reference tool. 

Results of the survey indicate that central Wisconsin 

school children scored environmental knowledge items similarly 

with students from across the United States. Central Wisconsin 

students scored highest among the conceptual type items. Males 

scored somewhat higher on factual variables than females. 

Twelfth graders scored significantly higher than tenth 

graders on knowledge variables. Most students possessed favor

able attitudes toward the environment. The most serious pro

blems were perceived to be natural resource type probl~ms . 

v 
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INTRODUCTION 

On April 22, 1980, Americans celebrated the tenth anniver

sary of the first Earth Day. During this decade of environmen-

tal awakening, citizens have demanded a quality environment for 

both health and aesthetic reasons. This movement has become 

"deeply institutionalized" in our society. 

At the federal level, citizens witnessed the establishment 

of the United States Environmental Protection Agency, the Coun-

cil on Environmental Quality, and the National Oceanic and At-

mospheric Administration in the Department of Commerce. Many 

states and municipalities adopted environmental legislation. 

Educational institutions at all levels embraced "environ-

mental education" into their curriculum. Nature and environmental 

~ centers, school, and park programs were developed and maintained 

in communities across the nation. 

Environment became a "house-hold word" to the general public 

through it's use in the popular arts, including such media ~s 

television, radio, newspaper, magazine, book, and advertising. 

A menagerie of diverse products were successfully marketed with 

the "ecology or environmental theme". They ranged from break-

fast foods and health aids to recording artists and recreational 

vehicles. Citizen activist groups, such as the Sierra Club, 

gained nation~l prominence in their successful environmental 

campaigns. 

Almost daily, news reports seem to bring new environmental 

issues to the consciousness of the citizenry~ Such highly com-

~ plex topics as toxic or cancer related chemicals in our homes 

and factories, illegal toxic waste disposal, contamination of 

1 
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ground waters, and the advent of acid rain, will remain "news.!. 

• worthy" into the 21st Century. 

In the central Wisconsin region, numerous conservation and 

environmental education programs have been conducted by various 

organizations, agencies, and institutions. 

The Stevens Point chapter of the Izaac Walton League has 

established conservation activities for both adults and young 

people. The Cooperative Educational Services Agency #7 has 

sponsored Project Learning Tree environmental education supple

emntary curriculum workshops throughout the region for elemen-

tary and secondary teachers. 

Some parochial and public schools at elementary and secondary 

levels have offered programs of conservation and environmental 

education. The University of Wisconsin-Stevens Point, with 

• the oldest conservation education program in the nation, offers 

undergraduate and graduate programs in natural resources, and 

• 

environmental education. Lectures, seminars, and conferences 

have been frequently held at the University and are open to the 

community. 
,;,· 

The Central Wisconsin Environmental Station, a division of 

the University, has served a diversity of groups in various ed

ucational programs. Over 9,000 school children participated in 

environmental .education programs conducted in 1980. Summer pro-

grams held at· the environmental station included participants from 

locations throughout the state • 
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NEED FOR THE STUDY 

• Noting the number of different environmental education 

programs in the central Wisconsin area, and the large number 

of student participants at the Central Wisconsin Environmental 

Station, curriculum developers at the station requested infor-

mation regarding the area student's environmental knowledge and 

attitudes. 

Other environmental researchers have realized this need for 

basic or "baseline" information. Richmond (1977) expressed the 

curriculum concern as "What topics should be included in the 

course syllabus", and "What do the students at this level al-

ready know, and what are their attitudes toward environmental 

• issues?" Fowler and Swan (1972) have stated that, "As a first 

step toward creating such an environmental education program, we 

must know what base we can build upon, what is-the status of 

students knowledge and attitudes about the environment?", and 

Eyers (1975) noted that prior information about general environ-
.... 

mental knowledge and attitude structures seems of real impor-

tance, especially in a situation in which coordinated 6r naiion-

al curri~ulum planning is contemplated. 

Beyond establishing "baseline data", the study could also be 

utilized in determining any future environmental trends. Also, 

such a survey could serve as a reference in assessing the effec-

tiveness of various environmental education programs by way of 

future instrument use. 

• Further, information generated from this inventory may be 

useful to environmental educators throughout the state or even 

the Midwest. -
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Having established a need for such information, it is the 

objective of this study to provide such information for effec-

~ tive environmental education curriculum development. 

• 

• 

STATEMENT OF THE PROBLEM 

It is the purpose of this study to establish base£irie data 

from high school students in the central Wisconsin region concern-

ing their environmental knowledge and attitudes, and to establish 

whether any significant relationships exist: 

a) between the student's environmental knowledge and sex. 

b) between the student's environmental knowledge and grade 

level. 

The study-· was also designed to answer the following questions: 

a) What is the environmental knowledge level of tenth and 

twelfth graders in central Wisconsin, as determined by 

descriptive analysis? 

b) What are the prevailing environmental attitudes ot' the ... 
tenth and twelfth grade students as determined by descrip-

tive analysis? 

c) What is perceived as the most serious environmental pro-

blem in the central Wisconsin community, as determined by 

descriptive analysis? 

d) What are the differences irt affective response by sex or 

grade level, -as determined by Chi-square analysis? 

e) What_ are the: similarities or differences in results of this 

study as compared to national surveys? 
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Null Hypotheses: 

a) There is no significant difference between responses 

to cognitive environmental questions based on sex. 

b) There is no significant difference between responses 

to cognitive environmental questions based on grade level. 

c) There is no significant difference between responses 

to affective environmental questions based on sex. 

d) There is no significant difference between responses 

to affective environmental questions based on grade level . 

.. . 

5 



• 
DEFINITION OF TERMS 

Environmental attitude - an inferred factor within the indi

vidual which involves a tendency to perceive and react in 

a particular manner toward some aspect of his environment 

(Davis, 1964). 

Environmental knowledge - facts, concepts, and principles 

necessary to the explanation, understanding, or prediction 

of environmental phenomena (Perkes, 1973). 

6 

Central Wisconsin region - a seven county district in central 

Wisconsin defined by the Cooperative Educational Service Agency 

• Number Seven (CESA #7) including twenty-five public and four 

parochial school systems • 

• 
·.::- . ·' 



• 
ASSUMPTIONS 

The assumptions relative to this study were: 

1) The Spring of 1979 was a stable time period for adminis

tering the instrument to students of the central Wiscon-

2) The sampling techniques employed in the study produced 

a statistically correct sample of tenth and twelfth 

grade students in the central Wisconsin region. 

3) The student's responses were objective and the best in

dication of their cognitive and affective position on 

• environmental concerns. 

• 

4) The content of the instrument, which was developed in the 

early 1970's, was relevant for the purposes of the 1979~ 

central Wisconsin study . 

------------------------~------ --- -
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LITERATURE REVIEW 

Introduction 

If education has as it's goal, the development of man's 

behavior for the betterment of the individual and society, then 

environmental education must be a part of his learning exper

ience. Given today's populations and the powerful technological 

tools mankind employs, citizens can no longer afford ignorance 

regarding the natural and man-made systems which sustain life 

and health on this planet. 

Education by information alone does not de~elop an envir

onmentally literate citizen. It is generally agreed that be-

havioral change should be pre-empted by a change in attitudes; 

that attitudes are reflected in behavior, and that attitude 

change should result from ~ational decision making. But re-

• search has generally shown that relationships between behaviors, 

attitudes, and knowledge are complex and poorly understood (Perkes, 

1973} . 

Environmental attitude and knowledge inventories and r;e-

search studies related to these inventories have attempted to 

examine these relationships in an effort to provide better edu-

cational curriculum development. 

-Environmental Education Studies 

The instrument utilized for. the central Wisconsin survey was 

developed in the early 1970's by the staff of ERIC Clearingho~se 

for Science, Mathematics, and Environmental Education at Ohio S.tate 

University. This instrument was utilized in several large scale 

• national surveys by Perkes (1973} and Bohl (1976}. 

The Environmental Knowledge and Attitude Inventory was 

8 
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developed from the definition o~ the "environment", which in-

eluded interrelationships characterized by man-other man, man

tit biophysical, biophysical-other man combinations. More than 400 

• 

• 

questions were generated and reduced to a final 88 through a 

three stage selection process. Due to testing considerations, 

the final 88 items (consisting of 70 cognitive and 18 affective 

questions) were divided into three inventory forms (A, B, and C). 

Some items appeared on two or-more of the forms to provide a 

reliability measure. 

Perkes (1973) conducted a national survey of five Great Lakes 

and six far Western states using the ERIC Environmental Knowledge 

and Attitude Inventory. Results of the Perkes survey indicated 

that students did poorest on specific knowledge items, but scored 

well on conceptual. knowledge items. Most students responded 

positively to affective items. A relationship between higher to-

tal cognitive scores and more positive social attitudes was es-

tablished and a relationship was noted between lower total cog-

nitive and less positive social attitudes. 

Bohl (1976) administered the same ERIC inventory in a na-

tional survey conducted in the mid-east, south-west, plains, and 

mountain states. Results of the Bohl study indicated that students 

generally did not respond correctly on _factual type cognitive items, 

but scored well on conceptual type items. A high percentage of 

students responded in a positive manner to affective type items. 
--

Fema"!es scored higher than males on most conceptual type 

cognitive variables, while males scored higher than females on 

factual type cognitive variables. Twelfth gr~de students scored 

significantly higher than tenth grade students on a few factual 
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type cognitive variables but the two groups scored closely on 

most factual type cognitive variables. The twelfth graders 

~ scored significantly higher on conceptual type cognitive varia

bles than tenth graders. Scores on the affective items were 

similar for both grades. 

Significant correlations were noted between conceptual 

type cognitive variables and belief type attitude variables. 

Concepts were considered --to be -a -link between factual and belief-

perceptual type variables, although no "hard" data existed for 

verification. 

The summaries which follow are of more recent literature: 

Lyon, (1975), used an inventory to establish baseline data 

in assessing the basic level of environmental knowledge and aware-

ness of sixth grade students in public schools of Illinois. The 

~ instrument was developed from specific environmental education 

objectives written for sixth grade students from ~he April, 1974 

draft of the Illinois State ~an for Environmental Education. 

The instrument consisted of 35 knowledge questions and thre~ op

inion items. Lyon found mean scores to be higher in the No~th-

east geographical region and in the population category of 25,000-

49,999. 

B:aca~i-- (1976) , conducted a study of environmental attitudes 

of four different age groups in Barstow, California. The study 

was conducted to establish a level of environmental concern based 
-

on ~ge _and on how select demographic factors influence the envir-

onmental conscious citizen. A five-point Likert-type questionaire 

was developed consisting of 37 items. Results indicate that a 

~ majority of participants held supportive attitudes toward the 
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environment~ Factors such as age, ethnic background and socio-

economic status were not found to be significant. Results did 

• indicate that females had : significantly more favorable attitudes 

• 

• 

of the environment than males. 

Richmond, (1976), conducted a study for the purpose of es-

tablishing base-line data relating to the environment knowledge 

and beliefs of 5th year secondary students in England. (This age-

grade level is comparable- to TOth grade secondai:-y ·s6idents in the 

United States). Richmond also examined relationships that might 

be of interest to teachers and curriculum developers in environ-

mental education. 

A total of over 11,000-secondary students from 383 schools 

participated. The survey instrument was developed at Ohio State 

University of similar construct to the instrument used by Perkes 

(1973) and Bohls (1976). It consisted of three questionaires 

(forms A, B, and C) with each questionaire containing a total of 

45 cognitive and affective items. 

Richmond found the students to have a poor command of factual 

environmental knowledge, however, they demonstrated a greater under-.. 
standing of environmental concepts. Students generally expressed 

positive attitude toward the environment. 

Incexamination of relationships between variables, signifi-

cant differences in environmental knowledge were found with re

spect to-sex, school type, sex composition of the school, school 

size-, and region. Significant differences in environmental atti

tudes were folind. with respect to school type and sex composition . 

of the' school,_ but attitudinal· differences could not be attributed 

to sex, school size, or region. It was discovered that males 

performed significantly better_than females on factual knowledge 

-.-- .. · 
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items~ 

In examination of relationships between factual knowledge, 

conceptual knowledge, and attitudes, correlation coefficients 

were computed. The strongest relationship was found between con-

ceptual knowledge and attitudes (r=0.48), with a slightly weaker 

correlation between factual knowledge and conceptual knowledge 

(r=0.44) and the weakest relationship was found between factual 

knowledge and attitude (r=0.38). 

When asked to identify local environmental problems that they 

considered serious, most students did not perceive any of the list-

ed problems in their home ·community. However, almost all students 

were able to perceive national environmnetal problems. Most 

societal problems such as crime and over crowding were considered 

more serious than problems relating to the environment (e.g., 

water and air pollution) . 

Smith, (1978), developed and validated a scale of 60 items 

which assessed the attitudes of high school students toward en-

vironmental issues. Three reliability coefficients were found 

including: .9128 for stability, .8905 for internal consistency, .. 
and .8240 for overall reliability. One factor dominated the R-type 

factor analysis and was assessed as representing attitudes in 

general toward environmental issues. 

In summary, a number of instruments concenning environmental 

knowledge and attitudes have been developed and used in the United 

States and other countries. Differences were found in examination 

of such variables as sex, age, background, school type, and grade· 

in relation· to environmental knowledge·and· attitudes.~;-. Most stu-

dies showed a positive relationship between conceptual type cog-

nitive knowledge and positive attitudes. Most citizens responded 
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favorably to affective variables concerning environmental issues. 

The instrument developed at Ohio State University and utilized in 

a study in England indicated results similar to those presented 

in the Perkes (1973) and Bohl (1976) research . 

..-
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METHODS AND PROCEDURES 

Sources of Data 

The target population of this study was defined as all 

tenuh and twelfth grade students in the CESA #7 district. 

A 1979 listing of the school districts and their enroll-

ments was made available from the Cooperative Educational Ser-

vice Agency number seven (CESA #7) headquarters at Stevens 

Point. The CESA #7 district included twenty-five public and 

four parochial school districts located in the counties of 

Adams, Marathon, Portage, Shawano, Waupaca, Waushara, and Wood 

(see figure 1 ) • Further information regarding tenth and 

twelfth grade school enrollments was compiled from the adrnini-

stration records at each school . 

The region CESA #7 represents is primarily rural with 

agriculture as the base of the economy. Small bu.siness, in-

surance, and the paper industry have especially prospered 

along the Wisconsin River. Several small cities and their: 

suburbs including Stevens Point, Wausau, and Wisconsin Rapias, 

are established here. The University of Wisconsin-Stevens Point 

and the Central ~-Wisconsin Environmental Station are located in 

Portage County. 

Methods of Data Collectiot:t 

The sarnpling·plan utilized in this study consisted of 

surveying 10% of each school's sophomore and senior enrollment. 

The purpose of sampling a smaller representation of all _students 

was to produce a more manageable study, without jeopardizing the 

14 .. 
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ability to make inferences about the whole central Wisconsin 

region. 

During the months of February and March of 1979, a personal 

visit was made to each of the twenty-nine schools by the research-

er. The principal or administrator was presented a cover letter 

explaining the project, the procedures for administering the in-

ventory, and Forms A, B, and C of the inventory, (appendix A). 

After some discussion of the project, the prin~ipal or adminis-

trator usually would agree to have their school participate. In 

the CESA #7 region, every school participated. 

Each principal would then choose the most appropriate means 

for gaining the 10% sophomore and senior class representation. 

Two methods were offered: 1) a random selection utilizing alpha-

betically listed rosters and a number table, or 2) the selection 

of representative classes. Those representative classes chosen 
. . 

by the principal were to be a general cross section of their 

school based upon sex, interest, age, and ability. Previous re-

searchers in large-scale studies using this instrument have not 

found any significant difference in results between students 

chosen by random or representative class methods (Bohl, 1976). 

_A variation of the random student selection was utilized in 

several schools. Some schools required all sophomore students 

to study a science or biology. Therefore, the entire sophomore 

class was· administered the inventory and the 10% sample was then 

randomly selected from the completed forms. Table 1 and Table 2 

present ten_th and twelfth grade participation· by random or- rep-

resentative selection methods . 

The principal, or some designated person, (:usually· a science 

or biology teacher), would then agreeupon a time·scbe(j,ule for 
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TABLE 1 

NUMBERS OF TENTH GRADE STUDENTS 
SELECTED BY RANDOM OR REPRESENTATIVE • SAMPLING METHODS 

SCHOOL NAME NUMBER OF STUDENTS NUMBER OF STUDENTS 
RANDOMLY SELECTED REPRESENTATIVELY 

SELECTED 

Marshfield 32 
Wausau West 36 
Bowler 6 
Athens 8 
Edgar 7 
Amherst 7 
Plainfield 6 
D.C. Everest 45 
Almond 5 
Waupaca 17 
Marion 10 
Marathon 9 
Pittsville 7 
Stratford 10 
Port Edwards 7 
Tigerton 4 

• Pacelli 12 
Nekoosa 15 
Wausau Newman 10 
Wittenburg 15 
Stevens Point 71 
Marshfield Columbus 11 
Iola 5 
Auburndale 9 
Assumption 14 
Lincoln .- 62 
Wausau East 33 
Rosholt 8 

TOTAL 232 (48.2%) 249 (51.8%) 

• 
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TABLE 2 

NUMBERS OF TWELFTH GRADE STUDENTS 
SELECTED BY RANDOM OR REPRESENTATIVE 

SAMPLING METHODS 

SCHOOL NAME 

Marshfield 
Wausau West 
Bowler 
Edgar 
Athens 
Amherst 
Plainfield 
D. c. Everest 
Almond 
Waupaca 
Marion 
Marathon 
Pittsville 
Stratford 
Port Edwards 
Tigerton 
Pacelli 
Nekoosa 
Wausau.Newman 
Wittenburg 
Stevens Point 
Marshfield Columbus 
Iola 
Auburndale 
Assumption 
Lincoln 
Wausau East 
Rosholt 

TOTAL 

NUMBER OF STUDENTS 
RANDOMLY SELECTED 

5 

4 
16 

8 
11 

6 
8 

5 

12 

8 
5 

10 

98 (22%) 

18 

NUMBER OF STUDENTS 
REPRESENTATIVELY 

SELECTED 

33 
40 

6 
6 
8 
6 

39 

9 

12 
14 

14 
63 

.. - 11 
49 
32 

7 

349 (78%) 
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the inventory. Most schools would then administer the survey and 

~ return it by U.S. Postal Service. Some schools requested the 

researcher to conduct the inventory within their school. 

Each student received one form (A, B, or C) of the inven-

tory and usually completed the survey in thirty minutes. Stu-

dents used marking pencils to complete their answer sheets. The 

answer sheets were electronically scored and the information was 

placed on computer cards. The data was then transferred to com-

puter tape. 

The enrollment data for CESA #7 school districts and the 

number of student participants from each school is shown in 

Table 3 

Instrumentation 

~· 
The instrument developed by the Eric Clearinghouse for 

Science, Mathematics, and Environmental Educatiori at Ohio State 

University was judged to be valid for this study as it contained 

a large number of both cognitive and affective items from a ... 
broad base of environmental concerns. Also, the Eric inventory 

had been utilized in several large scale national studies by 

Perkes (1973) and Bohl (1976). 'rhe instrument was also used as 

the basis for a national survey of students in England (Richmond, 

1977). 

Reliability data was generated in pilot studies by the 

authors of the instrument at Ohio State University in the early 

1970's~ 

~ Utilizing a sample of 2,218 students, the reliability co-· 

efficients of • 78, J.80, and • 79 of the forms A, B, and C, respec-

tj,vely, .we;-e established from the. question of what was considered 



1979 .ONDARY 
DISTRICT ENROLIJ·tENT 

SCHOOL 

TAB-3 

lOtPGRADE 
STUDENT· · 

ENROLLMENT 

lOth GRADE 
STUDENTS 
SURVEYED 

12th GRADE 
STUDENT 

ENROLLHENT 

12th .DE 
STUDENTS 
SURVEYED 

175 1 Almond 31 5 43 4 
421 2 Amherst 66 7 57 6 

Unknown 3 Assumption* 126 14 119 11 
401 4 Athens 80 8 83 8 

--------~5~86~--------+-~5~~b~~~l--------~~----~-----+------~----4---~~-----+--~~-------~ Au urnda e 97 9 102 10 
216 6 Bowler 53 6 51 6 

Unknown 7 Columbus* 100 11 96 8 
2. 331 8 D.C. Everest 450 45 ---1-----3a-g---- --------3·9····----- · ----- -------

335 9 Edaar 87 . 7 -------------- _§_1_ __________ ~===~~~=~~~=·· 
3, ~~i i~. ~~~~oln 6~~ --c--=~-6~-------- ·-- 5 ~~ -------- -------4 ~--------------- -----------

--------=3:..:6~7 _______ -t--=1::.:2::..__..:..M::::a:.:::r:..::a~t::!:;h=ol} City ________ ................................ 2.1 .......... ___ ................ ~L. _ ...... ·····-·.. _ .l.lQ .............. ___ =~---_l..l.==~~~-~-~-~~=-·-==-: 
____ _,4:..::6::.:2::..__ __ ___..,.._-t--=l=-=3::..__..:..~f::::a:.:::r:..::i~o~n~--------------·-·-·--·--I----J!.?-.. _ .. ________________________ _l_Q __________ .. ___ ................. - ...... 1.?.. ....... _ ........ _ ............. _ ... _!L ............................. -........ .. 
___ ..;.;2_,_,-=50-=77;-;;11'--------t--::11c::54,--~M:-::a:.::r-c:s-=h Field _______ -· 3 9 9 __ ____ 3 2 ·---- _____ ) 2.~------- _________ --~-~--- .. ---- ··---·-·----
----~~-,------lf--..===-__;:_;N=e=k=o-=o...::::s.::;:a:...,__~----·-·---- ___ 14 8 _ 15 13 8 14 ___________ _ 

Unknown 16 Pacelli*· 116 12 130 12 -----3""""2_,.3------·------+-'1;:;_7,:;___P-=i-t-tsvi I"fe ________________ -------98---------------7----------- 9 o ----=6,---------------

288 18 Plainfield 72 6 51 -------- - 5 
----------------------------

248 19 Port Edwards 68 7 79 9 
---------;2""': 6r-:o8.--------+-.;...;..20-=Ro..::...s...:.,_:h.-,o......:,I;;::..t;::_~-..::..._::.... _____ ·-_·-__ ·--=~~=-~-= _ -·==:?~~~~--·::·=.=·:~·= -~-=- :~ --=--~:~: :· __ ·_ · _:_ _ _ . .. .79 .. ... _ . 7 __ 

3,898 21 Stevens Point 719 71 640 63 
-----"--'--i;4~8~5,------- 22 stratford -- --------92------- ·----ra·--·----------- .................. f.oi·-·------------ ···· .......... 8...... .... .. .. ...... -----------· 

161 23 Tiqerton 41 4 57 5 
659 24 Waupaca 170 17 160 -----16----------------~ 

3. 022 } ~~ ::~::~ ~::an* m f~ ------ ---ii~------ ------·rr--·-----·-·--·-----
--------------~2:..!.7_.!.:w~a~u~s~a:.!!w:.-!.!w~e~st~----------·--------4 .. ~J ................. _ ..... 1§_ .......... __ 4.),,1 _ 40 .. : 

584 28 Wittenberg 158 15 142 14 

•TALS. ,. .. ' 21,682 5045 481 (9.5%) 4666 447 (9.6%) 

* ·Parochial School .. 

Note: Mosinee Public School participated in the survey but inventories were lost. 

tv 
0 
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the most important environmental problem in a community. All 

other affective items showed KR-20 coefficients of .85, .83, 

and .79 for forms A, B, and C. Reliability coefficients for 

the cognitive items of forms A, B, and C were .92, .91, and .92. 

Test-retest coefficients obtained from a sample of 600 

students were .77, .80, and .85 for the three forms. Given the 

KR-20 and test-retest reliability coefficients, Wheatley (1974} 

suggested the Environmental Knowledge and Attitude Inventory to 

be consistent and stable. 

Methods of Analysis 

The computer program Statistical Package for the Social 

Sciences was utilized at the University of Wisconsin at Stevens 

Point. CROSSTABS tabulated the number of responses and per-

• centages beside the alternatives of each inventory question. 

• 

Relations between each question and the students sex and grade, 

were displayed in tabul~r form. Chi-square analysis were es

tablished to examine any relationships between variables • 
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RESULTS AND DISCUSSION 

The results of the environmental survey conducted in the 

central Wisconsin region (CESA #7) are presented in this chapter. 

Discussion of results is divided into four sections: 1) 

student response rate, 2) descriptive analysis of ~nowledge and 

attitude variables, 3) Chi-square analysis of knowledge and 

attitude variables, and 4) testing of the null hypotheses as 

posed in chapter one. 

Student Response Rate 

All of the twenty-five public and four parochial schools 

in CESA #7 participated in the survey. The excellent response 

rate, was somewhat blemished, as completed inventories from 

Mosinee Public School were lost in routing to the researcher. 

The population of all tenth and twelfth grade students in 

the CESA #7 district during the Spring of 1979 was 10,153. A 

sample of 928 students, representing 9.2% of the population, .. 
was selected for the purposes of the study. Adjusting the pop-

ulation for the loss of one school's inventories, presents a 

smaller number of students (9,711) and a larger percent for the 

representative sample (9.6%). 

Of the 928 student inventories utilized in the study, 

455 (49%) were completed by males and 473 (51%) by females. 

Tenth grade students were represented by 481 (52%) surveys and 

twelfth graders with 447 (48%). Ninety-seven percent of the 

• students were in the range of 15-18 years of age. Ten percent 

of the students were enrolled in parochial schools. 

22 
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The responses were divided among the three forms of the 

inventory as follows: 

332 {35.8%) were in response to Eorm A 

304 {32.8%) were in response to Form B 

292 {31.5%) were in response to Form c. 

Descriptive Analysis of Knowledge and Attitude Variables 

A comparative analysis was made on data from the frequency 

counts and percentages generated by the computer program; Sta

tistical Package for the Social Sciences; subprogram Crosstabs. 

The seventy knowledge variables were analyzed and are presented 

with the response percentages of each alternative in Appendix B 

{correct responses are noted with an asterisk). A summary of 

• response percentages to each alternative of the knowledge var

iables is foundwithin Appendix B. 

• 

A complete list of the eighty-eight knowledge and attitude 

variables is found in.Appendix D. This list includes the variable 

number, position on inventory., and category according to subject 

matter. The variables were grouped for discussion purposes into 

the following fourteen categories: Ecology, Population, Natural 

Resources, Energy Sources and Use, Land Use, General Pollution, 

Air Pollution, Water Pollution, Noise Pollution, Solid Waste, 

Radiation, Environmental Health-Safety, Social Influences and 

Societal Problems. Each variable, whether_ cognitive or affective, 

is discussed within it's subject matter category • 
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Ecology 

The great majority (95%} of the students knew that man 

~ can not prevent most natural disasters such as hurricanes, 

~ 

~ 

volcanic eruptions, and earth quakes. 

Students generally responded well to conceptual princi-

ples in the ecology section. Over 70% !Of the respondents agreed 

to the statement that living things are interdependent with one 

another and with their environment. Almost 80% agreed to the 

statement that in any environment, one component like water, 

air, or food may limit the type of life which can survive. Al-

most 70% agreed to the statement that organisms and environments 

are in constant change. The lowest correct response of the 

ecology category was 58% concerning man's negative impact affect~ 

ing environmental processes. 

When asked to respond to the statement that man has the 

ability to manipulate and change the environment, about 73% of 

the students agreed. When asked if man is a product of his 

heredity and environment, about 62% agreed. 

There were no affective variables concerning ecology. 

Populations 

In comparing the growth rate of th~ United States to other 

countries, 38% of the students responded to the correct answer 

of America's rate being less, while 34% thought it to be the 

same, and 27% thought higher than other countries. 

Nearly 50% of the respondents chose 4.0 biliion as the 1970 

world population, while only 36% chose 3.5 billion as the correct 

response. 
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Students did not respond well to the item concerning coun-

tries showing the most rapid growth rate. Only 17% correctly 

chose countries just becoming industrialized. The highest re-

sponse was given to undeveloped countries (39%), followed by 

36% for highly industrialized countries. 

Less than 50% of the students chose the correct response 

to the urban population concentration in the U.S.A. (67%). 

In regard to the affective variables, almost 70% believed 

limiting of family size and family planning to be important. 

However, in considering the deductions given for each child in 

the family, only 15% of the students chose to decrease tax 

exemptions, while almost 42% indicated exemptions should be in-

creased and about 40% thought they should stay the same . 

Natural Resources 

Students scored an average of 60% for the nine conceptual 

items concerning natural resources. About 42% of the respondents 

knew that minerals were nonrenewable resources. Sixty percent 

of the students correctly identified water, air, iron, and copper 

as nonrenewable resources, 34% incorrectly chose animals. Almost 

41% understood that at today's rate of consumption,_ known reserves 

of zinc, lead, tin, petroleum, and copper will be depleted in 40 

years. In considering the United States possessing 6% of the 

world' s- population, but consuming half of the w_orld' s nonrenewable 

raw materials processed each day, less than a third of the students 

chose the correct response. 

Over 60% understood the concept concerning natural resources 

being interdependent whereby the use or misuse of one will affect 

others. About 56¥1 agreed that continued political and economical 
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strength of a country is, in part, dependent upon the natural 

resources to which it has access. However, less than 40% agreed 

that natural resources are unequally distributed with respect 

to land areas and political boundaries. When asked whether the 

management of natural resources to meet the needs to successive 

generations demands long range planning, about three quarters 

of the students agreed. 

Less than half of the students agreed that econom1c effi-

ciency does not always result in conservation of natural resources. 

Over three quarters of the respondents agreed that population mo-

bility is changing the nature of demands upon some resources. 

About 46% understood that each person in the United States 

uses 50 gallons of water each day for domestic use. A similar 

number (44%) knew North Americans are removing fresh water from 

underground sources twice as fast as it is being replaced. Appro-

ximately 60% agreed that water is a reusable resource but available 

quantity may be reduced or the quality impared. 

A great majority (80%) agreed that hunting regulations are .. 
useful in maintaining game populations. 

There were no affective natural resource items. 

Energy _So~;E~s _:_§!_n_~ Use 

When asked from which source can energy be obtained on a 

large scale as a result of research and technical-breakthroughs, 

78% correctly chose solar energy over geothermal sources and tidal 

generation. 

Forty-six percent of the students realized the known supply 

of coal is estimated to be adequate for 300 years. A greater number 

,(67%) understood the known supply of. natural gas is estimated to. 
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last between 13 and 33 years. About 42% knew that a quarter of 

our nation's electrical power supply is consumed for domestic use. 

There were no affective variables in this section. 

Land Use 

The majority of the respondents (65%) understood that land 

use in the United States is shifting from rural to suburban, and 

suburban to urban. Almost 50% of the students knew that the fed-

eral government owns 35% of America's land. 

Concerning affective variables, almost 80% of the students 

chose cities as the area of worst pollution and ugliest construe~ 

tion, 16% chose suburbs while only 6% chose villages and rural 

areas. Fifty percent agreed that comprehensive planning that 

consider~ both controlled growth and development is the only way 

to improve land use. 

General Pollution 

Two conceptual items were concerned with pollution. A~out 

half of the students knew that most pollutants eventually decom-

pose and diffuse throughout the environment. Almost 48% agreed 

that both natural and manmade processes produce pollutants. 

Several affective variables were considered in this section. 

When asked to respond to the statement that only strong govern-

ment controls will reduce pollution problems, only 34% agreed, 

while a greater number (37%) disagreed. Approximately 42% agreed 

that industr"ies should not be allowed to contribute to pollution -

• either through production or with the end product. A majority (55%) 

agreed that controls should be placed on industry which will pro-
. : . ~·:: 

. . ·. 

'teet the ·environment even if it. means- things .will cost' m6re~ 
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Air Pollution 

A majority of the students (55%) understood, that by weight, 

carbon monoxide was the major pollutant discharged into the air. 

A similar number (51%) knew that carbon monoxide was the most 

harmful product of air pollution. 

About 30% thought inversions were harmful as they reduced 

horizontal air movement while 50% responded that it caused pol-

lution to stay near the ground. Only 32% of the students under-

stood that the Earth's atmosphere was 20 miles thick. A large 

majority (81%) knew that due to the burning of fuels, the carbon 

dioxide content of the Earth has increased. 

In considering how particle:pollution would affect the 

Earth's temperature, half of the students realized the tempera

ture would drop, while 37% thought it would increase. 

Over half of the students thought industrial processes were 

the greatest source of air pollution, while the correct response 
.. -

of transportation was chosen by 42%. 

Water Pollution 

Over a third of the students (34%) understood that the pest-

icide DDT was persistent and toxic for many years. A greater -

number {40%) thought DDT was moderately persistent or even non~ 

persistent. 

Concerning the percentage of water poll~tion industry is 

responsible for, alino_st half of the respondents correctly iden-

tified it as 65%. Less than 40% of the students knew that 85% 
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of pollution discharged into water can be removed by industry. 

~ Only 5% believed 100% of water pollution could be removed by 

~ 

~ 

industry. 

In considering the source of the largest amount of usable 

phosphates which reach bodies of water, only 20% correctly 

chose farms, while the majority (53%) chose industrial sources. 

A minority of students (5%) knew that motor vehicle waste is 

the source of most oil pollution in the oceans. The most popular 

response given was 60% to oil tanker operations, while 23% se

lected off shore drilling. 

About 43% knew that oxygen is removed from water during 

the decomposition of organic waste in the water. 

When presented the item regarding water drainage from 

mines as a significant source of water pollution, about 38% 

correctly selected the Appalachian area. A greater number (41%) 

thought the paper industry was the chief industrial source of 

thermal pollution, while about 31% correctly chose the electric 

power industry. .. 
Concerning the percentage of the nation's population 

served by adequate sewers and treatment plants, only 22% gave 

the correct response of 40% while the majority (70%) had selec

ted 50% or 70%. 

Noise Pollution 

A large majority (72%) knew that sonic booms were caused 

- by aircraft f-lying fast. About 80% understood .that physiological 

hearing damage can begin betweer1 the range of 85-120 decibels. 

Concerning the number of Americans exposed to potentially 
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hazardous noise, 27% chose the correct response of 15 million, 

~ while 60% responded either 45 or 75 million. 

~ 

~ 

Solid Waste 

Over three quarters of the students correctly identified 

glass as not being biodegradable from the choices of bread, 

wood, leaves, and glass. 

A majority {60%} of the respondents believed that indus-

trial operations produced the most solid waste, while only 20% 

correctly identified residential operations. 

Approximately half of the students knew_ that each week 

ten pounds of refuse are generated per person in America's 

urban areas. 

Forty-four percent thought recycling was the most econo-

mical way of disposing of waste, at the present time, while 39% 

chose landfills. Approximately half of the students chose open 

dumps with burning as the technique of disposing of municipal 

solid waste with the least dollar cost. Another 22% had chosen .. -
sanitary landfills. 

Radiation 

The majority (64%) recognized that nuclear radioactive 

waste from power plants is being concentrated in liquid and solid 

form. However, almost a quarter of the students thought these 

wastes were dishcarged into rivers and lakes. 

In response to an item co~cerning the sources of radiation 

the ave~age American is exposed to, about a third of the students 

answered radiation from natural sources while a similar percentage 
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chose medical sources such as x-rays. In regard to the great

tit est source of man-made radiation the average citizen is exposed 

• 

• 

to, over 40% believed it to be medical use. While approximately 

27% responded with T.V. sets and luminous wrist watches. 

Environmental Health and Safety 

Over one half of the students (53%) knew that the incidence 

of lung cancer is greatest in cities with a population of one 

million or more. 

When asked in which age group accidents are the leading 

cause of death, 57% correctly chose the 1-30 years group. The 

same number (57%) understood auto accidents to be the major 

cause of death for young people aged 18-24 years. Only 30% 

of the respondents knew that most accidental deaths occur in 

the home. The majority (60%) believed that most accidental 

deaths occur on highways. However, the large majority- (80%) 

understood that drinking was a major factor in about one half 

of all fatal auto-accidents. 

A large majority of the respondents were aware (70%) that 

venereal disease is a more common disease among the 17-25 age 

group than cance~, TB, or heart disease. 

Two items dealt with affective variables. Almost 40% indica-

ted they thought the non-medical use of drugs would decline if 

stricter laws.were passed. About 20% thought enforcement of 

present laws would decrease drug abuse and 13% believed use of 

drugs would decrease if it were made legal •. Almost a third (27%) 

of the respondents chose the response "none of the above" to the 
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question • 

When asked if fluorides should be added to drinking water 

and given the choices of being mandatory, not being allowed, 

and optional - determined by local vote; about 67% thought the 

decision should be determined by local vote. Twenty-two thought 

it should be mandatory by law and 9% decided it should not be 

allowed at all. 

Social Influence 

A majority of the respondents (78%) agreed that outdoor 

recreation is an increasingly important part of our_culture 

and economy. About 70% thought choices between human needs 

(essentials) and human wants or desires (non-essentials) must 

be considered if we are to improve our quality of life. About 

60% thought increased leisure time and improved transportation 

have created heavy pressures on existing recreation facilities 

and demands for new ones. 

There were five affective variables in this category. A 

majority (80%} agreed that man has the responsibility to develop 

an appreciation of and respect for the rights of others. Almost 

60% disagreed that an individual has too much power in determining 

the way he lives.-

Almost 60% agreed that farmers are generally more concerned 

about environmental problems than are people who live in the 

suburbs. Eighteen percent were neutral ·and 18% disagreed with 

--·-farmer's environmental concern.statement. About 40% agreed that 

people who liv~ in the ;suburbs generally are more concerned 

about environmental problems than people who live in the inrier 
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city. About 36% were neutral or had no opinion while 20.6% 

• disagreed with the statement. 

Given the statement that it is more important to preserve 

the freedom of the individual's choice than to enforce laws to 

protect the quality of life in the future most students disagreed' 

(39%). About 42% were neutral or had no opinion while 18% 

agreed with the statement. 

Societal Problems 

Cognitive type items were not included in this section. 

In addressing the concern for the most serious environmental 

problem in their community the largest number responded to 

water pollution (33%). Land use was selected by 30%, solid 

• waste 25%, and air pollution 11%. 

When given the choices of pollution problems, land use, 

crime, and traffic accide~ts as the most serious problems in 

their community, most students responded to pollution problems 

(28.4%), followed by traffic accidents (22%), crime (17%) an~ 

land use (13%). 

In another grouping of choices to the most serious problem 

in their community a majority of the students (57%) selected 

pqllution problems and land use, followed by traffic accidents 

(16%), health problems (14%), and crime (13%). 

t-lhen presented the statement that the single most important 

environmental element and also the area of greatest need is hous-

ing, most students were neutral (37%), 26% disagreed, while 21% 

• agreed and 13% had no opinion. 
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SUMMARY 

Tenth and twelfth graders achieved the highest scores 

0n the environmental knowledge concepts. The average score 

for the twenty-one environmental concepts was 65%. Variables 

in the ecology and energy sources (and uses) categories were 

especially well understood. 

The student~s knowledge of factual environmental variables 

was more poorly understood, with approximately 50% or less of 

the respondents choosing the proper alternative in most cate-

gories. The areas of water pollution and population showed 

the greatest deficiency. 

In regard to the affective variables contained in the in-

ventory, students exhibited a positive disposition toward en-

vironmental concerns. However, inconsistencies were noted in 

• the areas of general pollution and individual rights. A ma

jority of the students (55%) agreed that controls should be 

placed on industry which will protect the environment, even if 

• 

products will cost more. In another item, 60% of the respo~-

dents disagreed that the individual has too much power in de~ 

ciding. his life style. Further, when asked if only strong 

government controls will reduce the pollution problem, the 

largest number of students disagreed • 
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CHI-SQUARE ANALYSIS OF KNOWLEDGE 
AND ATTITUDE VARIABLES 

The computer program Statistical Package for the Social 

Sciences, subprogram Crosstabs, was utilized in performing 

Chi-square statistics on the inventory data. The purpose of 

using this statistic was to discover any relationships that 

might be attributed to differences in response by either sex 

or grade level. 

The level of significance had been established at the 

.05 level as the sample population was less than a thousand 

members. A total of 33 knowledge and 17 attitude variables 

were found to be significant (p < . 05) • The variables were 
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divided into two sections (cognitive or affective) and are 

discussed by the independent variables of sex and grade. The 

discussion bf variables in each section was arranged according 

to subject matter categories. Chi-square statistics-are found 

in Appendix C. 

SIGNIFICANT KNOWLEDGE VARIABLES 

Eighteen environmental knowledge variables were found to 

be significant at the .05 level in regard to sex. Fifteen 

knowledge items were significant in relation to grade level. 

Significant variables are presented in the following categories: 

Ecology, Population, Natural Resources, Energy Sources and Use, 

Land Use, Generai Pollution, Air Pollution, Water Pollution, 

Noise Pollution, Solid waste, Radiation, Environmental Health 

and Safety, and Social Influences. 
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Ecology 

Sex: 

A slightly higher percentage of girls understood the con

cept that living things are interdependent with one another and 

their environment. Seventy-four percent of the girls and seventy 

perce_nt of the boys agreed with the statement. 

Grade: 

A greater percentage of twelfth graders understood that in 

any environment, one component like water, air, or food, may 

limit the type of life which can survive. Eighty-eight percent 

of the seniors and 70% of the sophomores agreed with the statement. 

~1ore seniors (76%) than sophomores (68%) understood that 

organisms are interdependent with one another and their environ

ment. 

Population 

Grade: •. 

An item concerned with the United States population growth 

rate compared to other countries generated grade response differ

ences. Fifty percent of the seniors understood the United States 

was growing at a rate less than most of the rest of the world, 

while sophomor~s were more divided with 36% choosing a rate the 

same as most other countries, 34% a higher rate and only 27% a 

lesser rate. 

The most rapid population growth was believed to be in 
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underdeveloped countries by SO% of the twelfth graders and 

30% of the tenth graders. Thirty-five percent of the seniors 

and 37% of the sophomores selected highly industrial countries 

as possessing the most rapidly growing population. 

Natural Resources 

Sex: 

In a variable concerning the amount of water each person 

uses at home per day, 53% of the males and 40% of the females 

understood it to be SO gallons while 18% of the males and 25% 

of the females chose 100 gallons per day. Twenty-eight percent 

of the males and 23% of the females believed water usage to be 

only 10 gallons per day. 

In responding to a question regarding non-renewable re

sources, 30% of the males and 38% of the females :::hose animals. 

Twenty-three percent of the males and 35% of the females selec

ted water and air. Iron and copper were the selection of 40% 

of the males and 22% of the females. ... 

Grade: 

About 47% of both sophomores and &eniors thought the United 

States consumes 25% of the non-renewable materials processed 

daily. More seniors (34%) chose the correct percentage of 50% 

than sophomores (28%). 

A large percentage of tenth graders (41%) and 27% of the 

twelfth graders incorrectly cbose animals as a non-renewable re

source.· Thirty percent of the tenth graders and 29% of the 

twelfth graders selected water and air. ·Only a quarter of the 
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tenth graders and 37% of the twelfth graders chose iron and 

copper . 

A large majority of twelfth graders (73%) and half of the 

tenth graders agreed to the concept that water is a reusable re-

source but it's available quantity and quality may be reduced. 

Energy Sources and Use 

Sex: 

More females (84%) than males (71%) correctly selected solar 

energy as a source for future large scale energy production. 

About 17% of the males did not think solar, tidal generation, or 

geothermal energy·could be obtained on a large scale basis. 

Males tended to believe America's known coal supplies were 

greater than what females believed. Over half (51%) of the males 

and 40% of the females thought America's coal supply would last 

another 300 years. Nineteen percent of the males and 13% of the 

females believed the resource was adequate for 3,000 years, while 

40% of the females thought the coal supply would last but 40 years • ... 

Land Use 

Sex: 

Both 49% of the males and females selected the correct per-

centage of 35% for the federal government•s·land .ownership in the 

United States. Thirty percent of the males tended to underesti-

mate the government's holdings. _in selecting 10%, while 32% of the 

girls overestimated it's holdings in choosing 60% land ownership • 
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Grade: 

Seventy-five percent of the twelfth graders tended to be-

• lieve the federal government's percentage of land holdings was 

• 

• 

35% or less. Seventy-eight percent of the tenth graders believ-

ed the federal government percentages were greater with 47% choos-

ing 35% and 31% selecting 60%. 

General Pollution 

Sex: 

A greater percentage of females understood the concept of 

both natural and man-made processes which produce pollutants. 

Fifty-six percent of the girls and 41% of the boys agreed, while 

29% of the girls and the largest percentage of boys (47%) dis-

agreed with the statement . 

Air Pollution 

Sex: 

Ten percent more males than females chose carbon monoxide 

when asked which is the major pollutant discharged into the air 

by weight. Sixty-one percent of the males and 51% of the females 

correctly selected carbon monoxide. Sulfur oxide and particle 

pollution were selected-similarly by about 20% of both males and 

females. 

Varied responses were made to the question of the thickness 

of Earth'satmosphere. Thirty-one percent of the males and 18% 

of the females chose a thickness of five miles. About 33% of 

both males and females chose the correct response of twenty miles. 
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Fourteen percent of the males and 28% of the females selected 

40 miles, while 22% of both males and females thought the at-

~ mosphere to be 90 miles thick. 

~ 

~ 

Grade: 

More twelfth graders (56%) than tenth graders (49%) under-

stood that inversions are harmful in that pollution stays near 

the ground. Thirty-three percent of the twelfth graders and 30% 

of the tenth graders thought inversions reduced horizontal air 

movement. 

Water Pollution 

Sex: 

Males tended to believe a higher percentage of industry's 

pollution could be removed from wastes discharged into water than 

females. Fifty-one percent of the males correctly chose the high 

percentage of 85-100, while 31% of the females selected the 85-100 

percentage. Sixty-one percent of the females chose the lower ranges .. -
of 50-65t as the amount of removable pollution. 

A majority of the males and females selected the incorrect 

response_ for the major source of oil pollution in the oceans. 

Sixty-eight percent of the males and 53% of the females chose oil 

tanker operations. Seventeen percent of the males and 30% of the 

females chose offshore drilling. Only 6% of the ·males and 5% of 

the females correctly responded with motor vehicle wastes. 

A ·larger percentage of males than females were able to iden-

tify oxygen as the material removed from water when organic wastes 

in water are decomposed. Forty-seven percent of the males and 40% 

of the females selected oxygen, while 24%. of the males and 39% of 
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the females selected sulfur. Sixteen percent of the males and 

13% of the females had chosen carbon dioxide • 

Grade: 

Eighteen percent more twelfth graders than tenth graders 

were able to identify oxygen as the substance removed from water 

during decomposition of organic matter. Fifty-three percent of 

the seniors and 35% of the sophomores correctly chose oxygen, 

while 24% of the seniors and 38% of the sophomores selected sul-

fur. 

A higher percentage of tenth graders than twelfth.graders 

were able to identify the Appalachian region as the area where 

water drainage is a significant source of water pollution. Forty-

three percent of the sophomores and 32% of the seniors correctly 

chose the Applachian region. Among the sqphomores, 31% selected 

the Southwest, 17% the Northwest, and 9% the state of Alaska. 

Among the twelfth graders, 30% selected the Northwest, 26% the 

Southwest, and 11% the state of Alaska. 

Noise Pollution 

Sex: 

A greater percentage-of males than females understood that 

sonic booms are caused by aircraft that fly fast. Eighty-seven 

percent of the males and 57% of the females answered the variable 
~ 

correctly. Twenty-two percent of the females believed sonic booms 

were caused by aircraft flying low . 
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Solid Waste 

Sex: 

More females than males believed the most economical way of 

solid waste disposal was recycling. Fifty-three percent of the 

females and 37% of the males chose recycling. Forty-five percent 

of the males and 33% of the females selected sanitary landfills, 

which was considered the correct response. 

Grade: 

Only 19% of the twelfth graders and 21% of the tenth.grad-

ers understood that residential operations produce the most so-

lid waste. Sixty-eight percent of the twelfth graders and 53% 

of the tenth graders selected industrial operations . 

Radiation 

Sex: 

More males than females responded correctly when asked ... 
what happens to radi6active wastes from nuclear power plants. 

Seventy-seven percent of the males and 53% of the females under-

stood the wastes to be concentrated and stored in liquid or so-

lid form. Thirty-one percent of the females and 16% of the males 

believed nuclear radioactive wastes were discharged into water 

sources such as rivers and lakes. 

When asked what source of radiation to which the ayerage 

American is most·exposed to, 40% of the males and 30% of the 

• females responded with radiation from natural sources. Forty

three percent of the females and 25% of the males selected radia-
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tion from medi.cal sources. 

Varied responses were received on the variable asking the • largest single source of man-made radiation to which the average 

American is exposed. Thirty-one percent of the males and 22% of 

the females believed TV sets and luminous watches the largest 

source. Forty-seven percent of the males and 34% of the females 

considered medical use, while 15% of the males and 28% of the fe-

males chose nuclear power plants. 

Environmental Health and Safety 

Sex: 

Six percent more of the males than the females considered 

non-medical use of drugs in the United States to be increasing. 

Nineteen percent of the females and 7% of the males thought non-

• medical drug use was about constant. 

• 

Grade: 

One variable asked the respondents in what age group the 

leading cause of death was accidental injuries. The possib1e 

choices were; a) 1-30, b) 30-60, c) over 60, and d) all of 

the three. Seven percent more twelfth graders than tenth grad-

ers correctly responded with choice (a). Seven percent more 

tenth graders than twelfth graders selected choice (c). 

More twelfth graders than tenth graders correctly ide~ti-

fied drinking as a- major factor in half of all fatal auto acci-

dents. Eighty-two percent of the seniors and 78% of the sopho-

mores selected drinking. Sixteen percent of the seniors and 10% 

of the sophomores believed excessive speed, while another 10% of 

the sophomores thought bad weather conditions to be the major 
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factor • 

Social Influences 

Grade: 

Seventy-four percent of the twelfth graders and 56% of the 

tenth graders agreed with the statement that increased leisure 

time and .improved transportation have imposed heavy pressures on 

existing recreational facilities and demand for new ones. Twenty

six percent of the tenth graders said they were neutral and 11% 

disagreed with the statement • 
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SUMMARY • 
A total of sixteen factual knowledge variables produced 

significant response differences in regard to sex. In the ma-

jority of items (75%), males exhibited a slightly higher per-

centage of correct responses than females. Three of the var-

iables produced varied results which presented a less simple 

analysis. 

Twelve of the environmental factual knowledge variables 

produced results that were significantly different at the .OS 

level with respect to grade level. The large majority of var-

iables (83%) were better understood by seniors than sophomores. 

The two remaining variables regarding solid waste and water 

• pollution were scored more correctly by tenth graders • 

Two~knowledge variables concerned with concepts were sig-

nificant with respect to differences in response by sex. Fe-

males better understood these concepts r~garding ecology and 

general pollution than males. 

Three conceptual knowledge variables were scored signifi-

cantly different based u·pon grade level. Twelfth graders 

indicated a better understanding of concepts pertaining to 

ecology and natural resources • 

• ··-
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SIGNIFICANT ATTITUDE VARIABLES 

Nine affective variables were significant at the .05 

level in relation to sex. Eight attitudinal variables were 

significant in regard to grade level. These variables are 

presented in the following subject matter categories: Pop-

ulation, Land Use, General Pollution, Environmental Health 

and Safety, Social Influences, and Societal Problems. 

Population 

Sex: 

In consideration of tax exemptions for children, 45% of 

the males and a smaller number of females, (39%), believed 
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exemptions per child should be increased. Thirty-six percent 

• of the males and the largest number of females (45%) believed 

the exemptions should be left the same. Only a small number 

of males (17%) and females (14%) would choose to have the 

• 

exemptions decreased. . . 
Grade: 

A greater number of twelfth graders (44%) and 40% of the 

tenth graders believed the current tax exemptions per child 

should be increased. A similar number of twelfth graders (42%) 

and tenth graders (39%) thought the tax exemptions should re

main the same. More tenth graders (18%) than twelfth graders 

(13%) believed it should be decreased. 

Twelfth graders placed the most importance on family plan~ 

ning and population control. A large majo~ity of twelfth grad

ers (77%) and tenth graders (64%) agreed that family planning 
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and limiting of family size is important, if over-population is 

to be avoided and a reasonable standard of living assured for 

future generations. 

Land.~use 

Grade: 

More twelfth graders (85%) than tenth graders (72%) con-

sidered cities to be the areas of worst pollution and ugliest 

construction. Only 12% of the twelfth graders and 19% of the 

tenth graders selected suburban areas. 

General Pollution 

Sex: 

There was a reversal response pattern among both males 

and females concerning strong pollution control by the govern-

ment. Forty percent of the males and 29% of the females agreed 

that only strong government controls will reduce pollution .. 
problems. Thirty-eight percent of the females and 37% of the 

males disagreed to the statement. 

More females (46%) than males (40%) believed that indus

tries should not be allowed to pollute - either through pro

duction or with the end product. 

Both males (59%) and females (53%) were in agreement that 

controls should be placed on industry which will protect the 

environment, even if products became more costly. Twenty-four 

percent of the.males -and; 27% of the females were neutralon the 

issue. 
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Grade: 

~ Twelfth graders were somewhat evenly divided between agree-

~ 

••• 

ment (36%) and disagreement (38%) to the statement that only strong 

government controls would reduce pollution problems. Similarly, 

tenth graders were separated into two groups with 33% agreeing 

and 37% disagreeing with the statement. About 18% of both grade 

levels chose to be neutral. 

Fifty-nine percent of the seniors and 54% of the sophomores 

believed pollution controls should be placed on industry, irre-

gardless of production cost, to protect the environment. .Only 

4% of the seniors and 5% of the sophomores disagreed with the 

statement. 

Environmental Health and Safety 

Sex: 

A strong majority response was given by both males (71%) 

and females (63%) that adding fluorides in public water supplies 

should be optional by local election. Nearly twice as many ,. 

females (29%) as males (16%) believed fluoridation should be· 

mandatory by law. 

Social Influences 

Sex: 

The majority of males (61%) and females (56%) disagreed 

with the statement that an individual has too much power in 

d~termining the way he lives. Twenty-six percent of the females 

and 19% ·of the males were neutral on the_ issue. 

·--..._ 
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Grade: 

• The maj,ority of seniors (64%) and sophomores (53%) did not 

consider the individual to possess too much power in determining 

one's life style. More tenth graders (38%) than twelfth graders 

(27%) were neutral or had no opinion. 

Most twelfth graders (60%) and tenth graders (55%) be-

lieved that farmers are more concerned about environmental 

problems than people who live in the suburbs. 

Societal Problems 

Sex: 

When asked what the most serious problem in their commun-

ity was, male responses to the alternatives listed were: 34% 

• to water pollution, 34% to land use, 21% to solid waste, and 

10% to air poLlution. The female response was different with: 

33% selecting water pollution, 28% solid waste, 27% land use, 

and 12% air pollution. 
...-

The greatest number of males (36%) selected land use as 

the most serious problem in their community, among the alter-

natives of pollution problems (30%), crime (18%), traffic (16%), 

and land use. Female responses were equally divided between 

three of the alternatives: pollution problems (28%), traffic 

(28%), and land use (28%). Only 161 ~f the female respondents 

selected crime. 

The majority of males (63%) selected pollution problems as 

the most serious problem in their community, among the choices 

.• of crime (14\), health problems (13%), traffic accidents (10%), 

and pollution problems. ·. The_ . .larg.es.t...numbel:....:.o£....£emales-.J53.%J..-.... -"----~~·'"---'--·-·.·· 
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responded also with pollution problems, the remainder selected • traffic accidents (21%), health problems (14%), and crime (12%). 

Grade: 

Concerning the most serious problem in their community, 

given listed alternatives, the twe:hfth graders response was: 

36% to water pollution, 32% to land use, 25% to solid waste, 

and 8% to air pollution. The ~esponses of the tenth graders 

were similar with: 32% to water pollution, 29% to land use, 

25% to solid waste, and 14% to air pollution • 

• 
.. . 

• 
-.-..._ ........ ,, ··--
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SUMMARY 

• Males and females exhibited significant differences in 

response to nine of the attitudinal variables. Males tended to 

support more strongly than females, strict pollution controls 

for industry, tax exemption increases for children, and pro-

tection of the rights of individuals. 

Males and females responded with different perspectives 

to the variations of the question; "What is the most serious 

problem in your community?" Males tended to select pollution 

problems more strongly than females. 

Differences in response by grade level were evident in the 

eight attitudinal variables found to be significant. Twelfth 

graders placed greater importance on issues of family planning 

• and population control than tenth graders. Seniors felt more 

strongly about the rights of the individual in choosing one's 

life style. 

In consideration of-the most serious problem in their com-

munity, tenth and twelfth graders ranked their priorities sim-. -
ilarly, but seniors exhibited a greater concern for water pol-

lution and land use . 

• 
~··· 
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RESULTS OF TESTING THE NULL HYPOTHESES 

The information and discussion presented in this chapter 

was utilized in making decisions to "accept" or "reject" the 

null hypotheses, as posed in chapter one. 

Hypotheses Decision 

1. There is no significant dif-

ference between responses to cog- Rejected 

nitive environmental questions 

based on sex. 

2. There is no significant dif-

ference between responses to cog- Rejected 

nitive environmental questions 

based on grade. 

3. There is no significant dif-

ference between responses to af- Rejected 

fective environmental questions 

based on sex. -
···-4. There is no significant dif-

ference between responses to af- Rejected 

fective environmental questions 

based on grade. 

Null hypothesis #1 can be rejected and the alternative 

hypothesis accepted, as eighteen of the seventy cognitive var

iables (26%) were found to be significant in regard to sex. 
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Null hypothesis #2 is rejected and the alternative hy-

41t pothesis accepted as significant differences in response in 

4lt 

4lt 

regard to grade are evident, as fifteen of seventy cognitive 

variables (21%) were found significant at the .05 level. 

Null hypothesis #3 can be rejected and the alternative 

hypothesis accepted as significant differences in response 

by sex level is evident, as nine of the eighteen attitudinal 

variables (50%) were found to be significant. 

Null hypothesis #4 can be rejected and the alternative 

hypothesis accepted as significant differences in response by 

grade level is evident, as eight of the eighteen attitudinal 

variables (44%) were found to be significant. 

The alternative hypothesis for each of the four cases 

may be accepted as each null hypothesis was rejected. This 

indicates that significant differences in response by sex and 

grade were existent in areas of both cognitive and affective 

domain. 

,~ 
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SUMMARY 

-------------------------~ 

SU~rnARY, CONCLUSIONS AND IMPLICATIONS, 

AND RECOMMENDATIONS 

Curriculum developers at the Central Wisconsin Envir-

onmental Station needed regional baseline data concerning 

student's environmental attitudes and understanding for 

making educated curriculum decisions. 

The instrument utilized in the study was previously used 

in several large-scale national surveys. Students partici

pated from all public and parochial high schools in the Co-

operative Educational Service Agency #7 district. 

A sample of over nine hundred tenth and twelfth grade 

students was selected by random and representative methods 

• during the Spring of 1979. The data was analyzed by standard 

•• 

computer programs. 

CONCLUSIONS AND IMPLICATIONS .. 
The conclusions which follow are presented in response 

to the research questions posed in chapter one. 

Results indicate that dentral Wisconsin school children 

possessed environmental knowledge similar to the students 

involved in national surveys;·· The mean score of CESA #7 

students for the seventy cognitive items was 52.9%. In Perkes 

(1973) study of eleven states the mean score recorded was 

52.4%. Bohl (1976) reported a mean score of 53.5% in a twenty-

two state survey. 

Students exhibited a positive disposition toward the 

54 
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~ majority of affective environmental variables. This was in 

harmony with results reported by Perkes and Bohls. 

~ 

~ 

Students selected natural resource problems over other 

societal problems as the most serious concern in their commun

ity. Most respondents chose pollution problems and land use, 

and water pollution over such concerns as traffic accidents, 

crime or health problems. 

Perkes (1973) reported respondents from the state of Wis

consin to have the greatest concern for water pollution. Bohl 

(1976) indicated that areas of small population (such as CESA 

#7) generally perceived automobile accidents as the most serious 

environmental problem. 

Significant response differences were noted in respect to 

sex and grade level. Males exhibited a somewhat better under-

standing of environmental facts. Males and females scored en

vironmental concepts highly and in a very similar manner. Na

tional surveys reported similar results, with the exception of 

Bohl (1976), who noted that females scored most environmental 

concepts higher than males. 

Grade level differences on knowledge items were signifi-

cant with twelfth graders consistently scoring higher than tenth 

graders. These results are in agreement with Perkes' research. 

However, Bohl indicated that most factual variables were responded 

to similarly with only a few variables scored significantly higher 

by twelfth graders. 

Males and females tended to respond similarly to attitude 

variables. Seniors placed more importance on the affective var

iables concerning family planning and population control than 
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tenth graders. Perkes and Bohls indicated differences were 

slight based on sex or grade level in respect to the affec-

tive variables. 

Implications of the results indicate that curriculum 

developers must create curriculum materials which enable stu-

dents to better learn environmental facts. In general, stu-

dents scored best on items concerning environmental concepts. 

Most students possessed positive attitudes toward the environ-

ment. However, it was noted that students held the most pos-. 

itive attitudes toward general environmental attitudes, but not 

of those requiring personal sacrifice. 

This inconsistency was noted by Perkes (1973) that attitudes 

which tend to be broad in nature and possess little personal com-

mittment are received favorably. However, when these attitudes 

become more specific and an obvious change in personal actions 

logically follows, individuals tend to remove the dissonance by 

not making the transfer from general to specific or by changing .. 
personal attitudes to correspond with their present actions. 

Bohls, (1976), also noted this phenomenon whereby students_ 

possessed a limited amount of cognitive environmental knowledge 

and a mildly positive disposition toward the environment. Because 

students lacked a strong base of cognitive information, Bohl term-

ed the attitudes as "learned responses", which should not be con-

sidered firm beliefs • .. 

Richmond, (1977), warned against any complacency in regard 

to the student's seemingly positive environmental attitudes, 

noting: 

"If a primary educational goal is to be the development 
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of positive environmental attitudes (especially with 
respect to issues and situations that involve some 
personal commitment and sacrifice), then much effort 
and research must be directed toward establishing 
effective means for achieving this end. If attitudes 
of young people are to be translated into responsible 
social behavior, it would appear that these attitudes 
should be deeply rooted and based upon knowledge, ex
perience and conviction, rather than superficially 
"learned" or instilled by indoctrination." 
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In emphasizing environmental facts, curriculum developers 

can increase the knowledge base students need to build firm 

environmental attitudes. Bohl, (1976), has proposed that cog-

nitive information be supplemented by practical experience in 

environmental problems affecting the students. Such an approach 

would include solving problems on current information and pro~ 

jected needs and problems. The addition of values clarification 

and problem solving techniques may further aid students in the 

formation of "tested" environmental attitudes. 

RECOMMENDATIONS 

To accomplish the purposes of this study, the instrument 

must be readministered every two or three years, as to chart 

any changes or trends in environmental learning. Such periodic 

evaluations would aid in the assessment of different environ-

mental education programs in the CESA #7 district. 

The instrument must be revised to reflect issues of the 

1980's and beyond. The answer sheet must also receive a cri-

tical review. 

An exceptional opportunity exists for further study of 

the data in regard to differences in response by parochial and 
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public schools (in the CESA #7 region) . 

A study could be initiated to examine any differences 

between the responses of the CESA #7 populations and the Wis

consin population which participated in the 1973 national 

study by Perkes • 

..-
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Appendix A 

Cover Letter 

Directions for Administration 
of the Instrument 

The Instrument Forms A, B, C 

Answer Sheet 
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1 -• U !!!.tp unlvanUy of wl«on•ln/ •taven• point • •teven• point, wl«onsln 54401 

• 

• 

Dear Principal, 

During the past few years a number of environmental education 
programs and workshops have been offered to area students and teachers. 
Agencies such as, the University of Wisconsin-Stevens Point, Cooperative 
Educational Services Agency# 7, and the Central Wisconsin Environmental 
Station have actively sought to serve the needs of area teachers and 
students. 

In order to determine what needs, if any, exist for future environ
mental education workshops and curriculum development efforts we are seek
ing to inventory the environmental knowledge and attitudes of tenth ·and 
twelfth grade students in CESA # 7. We hope that you will assist us in 
gathering the necessary information. 

Be assured, that neither the results of individuals, or of, schools 
will be made public. We are only interested in obtaining information 
pertaining to central Wisconsin tenth and twelfth graders as a whole. 
However, should you desire to know the environmental knowledge and attitudes 
of your students compared to the rest of the students sampled, or to results 
obtained from a national sample we would be happy to supply that information. 

Preferably, we would like to obtain a random sample from your 
sophomore and senior classes. If this is not possible we would appreciate 
receiving information from representative classes, chosen by you. ' 

--
The inventory has been utilized in several research studies involving 

over 25,000 students, nationwide. It should not take students more than 
thirty minutes to complete the inventory. Each student completes only one 
form of the inventory ( A,B or C ). 

We hope that your school can participate. 

Michael Gross_ 

Asst. Professor 
Envi'ronmenta 1 
Interpretation 

Sincerely, 

"~ \\:;. '--'---' 
Jay Pdce 

Asst. Professor 
of Educatfon 

~(jj»w ~ C?~ 
Richard Wtl ke Kenneth Priest 

Director Central 
Wisconsin 
Env. Station 

Graduate Asst. 
College of 
Nat.- Resources 
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university of wisconsin/stevens point • stevens point, wisconsin 54481 

INFORMATION AND DIRECTIONS FOR ADMINISTERING 
ENVIRONMENTAL KNOWLEDGE AND ATTITUDE INVENTORY 

(This inventory was developed by the ERIC Clearinghouse for Science, 
Mathematics, and Environmental Education at Ohio State University.) 

The goal of this study is to determine the environmental knowledge and 
attitudes of high school students in central Wisconsin. To reach this 
goa 1, information must oe gathered from a ten percent samp 1 e of tenth and 
twelfth grade students. A random sampling plan wi:ll enable the researcher 
to generalize aoout the whole sophomore and senior population of central 
Wisconsin. 

If it is not possible to obtain a random sample in your school then 
representative classes should be chosen by your principal. 

• Random Selection of Students 

• 

1) Selection of Tenth Grade Students 

Place numbers repr_esenting the total number of tenth grade 
students in your school in a container and draw out the number 
necessary for a ten percent sample. Then, use these numoers to 
identify the students from an alphabetically arranged classlist. 
If number two (2) is drawn, the second student on your 1 ist~·would 
be selected; if number ten (10) is drawn, the tenth student on 
your list should be selected. Continue the procedure until all 
students are selected. 

2) Selection of Twelfth Grade Students 

Use the same procedure as presented above for the tenth grade. 

Selection of Representative Classes 

Tenth and twelfth grade classes should be selected to produce the 
necessary ten percent sample. Each class should oe as representative of 
your school population as possHile. Researchers have found tfris relattvely 
easy to attain at the tentli grade level, out more difficult to attain at the 
twelfth grade level. Therefore, care in selection of classes oecomes 
increasingly important at grade twelve. 
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Contents of Packet 

This packet should contain two sets of inventories and two sets of 
answer sheets. One set is to be used with the tenth grade class and one 
set with the twelfth. There are three forms of the test; Form A, Form B, 
and Form C. Pencils may also be included. 

Time required to Administer the Inventory 

While time to complete the inventory varies with individuals, most 
students complete the form in about thirty minutes. If they finish earlier, 
they should be encouraged to review their responses. 

Administration of the Instruments 

1) Identify a person to administer the inventory for each·grade level. 

2) If possible students at each grade level should all meet together 
for administration of the inventories. 

3) Before you distribute the inventory booklets and answer sheets, 
have the students count off 1, 2, 3. All l,s should complete 
Form A, all 2,s should complete Form B, and all 3,s should 
complete Form C . 

4) Distribute the inventories and answer sheets. 

5) Be certain that each student has a No. 2 pencil. 

6) After the students have completed the inventories, their booklets 
and answer sheets should be returned to the principal or 
designated test administrator. 

Instruct; ons for Marking the Answer Sheet 

Students should record their responses only on ~e answer sheets, and 
not in the inventory booklets. 

Students should mark the space that corresponds to their answer for 
each item. The space marked should be completely darkened. If an answer 
is to oe changed, it should be completely erased; wrong answers, should not 
b·e crossed out. The answer sheets wfll be scored electronically, so 
following these directions is very important. For multiple choice items, 
response a or 1 should be marked in column 1, b or 2 in column 2; c or .. 3 
in column 3; and d or 4 in column 4. 

Student names should not appear on their answer sheets. There are 
45 questions to be answered on each inventory . 

.. 
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THIS FORM SHOULD BE RETURNED WITH THE INVENTORIES . 

Returning the Information 

We would like the answer sheets and inventory booklets returned to us 
in the pre-addressed envelope provided. 

Please answer the following questions. 

FROM: 

TO: 

Tenth grade student participation was through. 

(a) Random sample 

(b) Representative class selection 
0 

The total number of tenth grade students participating was. 

Twelfth grade student participation was through. 

(a) Random sample 

(b) Representative class selection 

The total number of twelfth grade students participating was. 

Name~-------------------------
School _________ _ 

City _____________________ _ 

Kenneth Priest 
c/o Dr. Michael Gross 
College of Natural Resources 
University of Wisconsin-Stevens Point 
Stevens Point 

wr 54481 

.. 

• 
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ANSWER SHEET • ( Answers from Albert Perkes dissertation, A Survey of Environmental Knowledge 
and Attitudes for Tenth and Twelfth Grade Students from Five Great Lakes and 

Six Far Western States. 1973 ) 

Form A Form B Form C 

1. b,c 1. c 1. b,c 
2. a 2. b 2. c 
3. a 3. c 3. d 
4. c,d 4. c 4-. c 
5. d 5. a ,b 5. b 
6. c 6. b 6. d 
7. d 7. c 7. 
8. c 8. 5 8. b 
9. b 9. d 9. d 

10. b 10. b 10. a 
11. c 11. c 11. d 
12. b 12. b 12. b 
13. a 13. b 13. b 
14. b 14. a 14. a 
15. d 15. b 15. a,d 
16. 16. d 16. a 
17. 17. 17. 

• 18. a 18. 18. 
19. b 19. b,c 19. b,c 
20. b,c 20. c 20. d 
21. - 27. 1 21. - 27. 1 21. - 27. 1 
28. - 39. Opinion 28. - 40. Opinion 28. - 40. Opinion 

. . 

• 
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Inventory ~ 

Directions 

Read each item and mark the answer which you believe 
provides the best answer to the question or the statement on 
the answer sheet provided. (If you are not provided with an 
answer sheet, mark your answer on the inventory in the space 
provided.) 

1. Land use in the u.s. is shifting from 

(a) urban to rural 
{b) rural to suburban 
(c) suburban to urban 
(d) suburban to rural 

2. Research and technical break-throughs have demonstrated 
that energy can be obtained on a large scale from which 
of the following sources? 

(a) solar energy 
(b) tidal generation 
(c) geothermal sources 
(d) none of the above 

3. The u.s. popul~tion is growing at a rate which is 

(a) less than that of most of the rest 
of the world 

(b) at about the same rate as that of 
most of the rest of the world 

(c) at a rate more rapid than that of 
most of the rest of the world 

4. l-lastes from nuclear power plants which are high in 
radioactivity are currently 

(a) lost into the air 
(b) discharged into water sources such 

as rivers and. "rakes 
(c) concentrated and stored in liquid 

form 
{d) concentrated and stored in solid form 
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5. Most of the radiation to which the average American 
is exposed is due to 

(a) occupational hazards 
(b) TV sets and luminous wrist watches 
(c) medical sources (X-rays, etc.) 
(d) radiation from natural sources 

6. DDT is a pesticide which 

(a) is non-persistent, remains toxic from 
several days to about 15 weeks 

(b) is moderately persistent, remains toxic 
from one year to two years 

(c) is persistent, remains toxic for many 
years 

(d) is permanently toxic 

7. Death in the United States due to lung cancer is 
greatest in 

(a) rural areas 
(b) cities of less than 250,000 people 
(c) cities of 250,000 to 1,000,000 
(d) cities over 1,000,000 

8. At today's rate of consumption known reserves of 
zinc, lead, tin, petroleum, and copper will be 
depleted in 

(a) 10 years 
(b) 20 years 
(c) 40 years 
(d) 80 years 

9. Industry is responsible for what percent of the 
water pollution? 

(a) 95% 
(b) 65% 
(c) 45% 
(d) 25% 
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10. The Environmental Protection Agency estimates that 
industry can currently remove what percent of pollution 
discharged into water 

(a) 100% 
(b) 85% 
(c) 65% 
(d) 50% 

11. North Americans are removing fresh water from under
ground sources 

12. The 

13. The 

(a) half as fast as it is being replaced 
(b) at about the same rate as it is being 

replaced 
(c) twice as fast as it is being replaced 
(d) four times as fast as it is being 

replaced 

major cause of death in the 18-24 age group 

(a) suicide 
(b) auto accidents 
(c) sickness and disease 
(d) drugs 

non-medical use of drugs in the U.S. is 

(a) increasing 
(b) about constant 

is 

(c) decreasing but receiving more publicity 
(d) decreasing 

14. Particle pollution (increase in soot, dust, etc.) in 
the atmosphere has a tendency to 

(a) increase the earth's temperature 
(b) decrease the earth's temperature 
(c) stabilize the earth's temperature 

15. The major air pollutant discharged into the air by 
weight ic 

(a) nitrogen oxide 
(b) sulfur oxide 
(c) particulates 
(d) carbon monoxide 
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16. Where do you believe we have the areas of worst 
pollution and ugliest construction? 

(a) cities 
(b) suburbs 
(c) villages 
(d) rural areas 

17. Non-medicinal use of drugs would decline if we 

(a) passed and enforced stricter laws 
(b) made the use of drugs legal 
(c) enforced present laws 
(d) none of the above 

18. Injuries caused by accidents are the leading cause 
of death in which of the following age groups? 

(a) 1 through 30 
(b) 30 through 60 
(c) over 60 years 
(d) all of these 

19. Man can prevent most natural environmental problems 
such as hurricanes, volcani~ eruptions, and earth 
quakes 

(a) true 
(b) false 

20. Research data indicate that physiological hearing 
damage begins at an exposure to 

(a) 40 decibels 
(b) 85 decibels 
(c) 120 decibels 
(d) 210 decibels 
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Directions 

Read each item and mark the answer which you believe 
provides the best answer to the question or the statement on 
the answer sheet provided. (If you are not provided with an 
answer sheet, mark your answer on the inventory in the space 
provided.) 

21. Living things are interdependent with one another 
and with their environment. 
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__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

22. Man has affected environmental processes in a 
negative way. 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

23. Increased population mobility is changing the 
nature of demands upon some resources. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

24. Outdoor recreation is an increasingly important 
part of our culture and our economy • 
__ (1) Agree __ (2) Neutral. __ (3) Disagree __ (4) No Opinion 

25. Choices between human needs (essentials) and human 
wants or desires (nonessentials) must be considered 
if we are to improve our quality of life. 
__ (1) Agree __ (2)-Neutral __ (3) Disagree __ (4) No Opinion 

26. In any environment., one component like water, air, 
or food may limit the type of life which can survive. •· 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

27. Organisms and environments are in constant change. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

-
28. Man has responsibility to develop an appreciation 

of and respect for the rights of others. 
__ (1) Agree _(2) Neutral __ (3) Disagree __ (4) No Opinion 

29. Only strong governmental controls will reduce 
pollution problems. 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

30. Each parent is currently allowed to deduct several 
hundred dollars from their taxable income for each 
child'in their family. I would vote 

(1) increase the tax exemption (allowance) 
per child 

(2) decrease the tax exemption (allowance) 
per child 

(3) leave the tax exemption (allowance) per 
child as it is 
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31. Which of the following problems is most serious 
in your community? 

(1) air pollution 
(2) water pollution 
(3) solid waste disposal 
(4) land use 

32. Which of the following problems is most serious 
in your community? 

(1) pollution problems 
(2) land use 
(3) crime 
(4) traffic accidents 

33. Which of the following problems is most serious 
in your community? 

34. 

(1) pollution problems and land use 
(2) crime 
(3) health problems 
(4) traffic accidents 

An individual has too much_ power in determining 
the way he lives. 
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_(1) Agree (2) Neutral _(3) Disagree (4) No Opinion 

35. Farmers are generally more concerned about 
environmental problems than are people who live 
in the suburbs. 
_(1) Agree _(2) Neutr_al _(3) Disagree (_4) No Opinion 

36. People who live in the suburbs generally are more 
concerned about environmental problems than are 
people who live in the inner city. 

.. -

(1) Agree _(2) Neutral _(3.) Disagree (4) No Opinion 

37. It is more important to-preserve the freedom 
of the individual's choice than to enforce laws 
to protect the quality of life in the future. 
_(1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

38. Industries should not be allowed to contribute 
to pollution - either through production or with · 
the end product. 
__ (1) Agree __ (2) Neutral __ (3) Disagree ___ (4) No Opinion 

39. Controls should be placed on industry which will 
protect the environment even if it means ·things 
will cost more. 
__ (1) Agree __ (2) Neutral __ (3) Disagree ___ (4) No Opinion 



• 

• 

• 

71 

40. I often watch television programs with a nature or outdoor 
format ( such as Wild Kingdom or National Geographic Specials ). 

(1) Agree (2) Neutral __ (3) Disagree __ (4) No Opinion 

41. I have taken part in educational programs at environmental 
stations, school forests or nature centers. 

(a) 0 times 
(b) 1 - 2 times 
(c) 3- 4 times 
(d) 5 or more times 

42. My age is. 

(a) 13 - 14 
- (b) 15 - 16 
- (c) 17 - 18 = (d) 19 - 20 

43. My sex is. 

(a) Ma 1 e = (b) Female 

44. My grade is. 

(a) Tenth = (b) Twelfth 

45. My inventory form is. 

x (a) Inventory A 
- (b) Inventory B = (c) Inventory C 



• 

• 

• 

Inventory B 

Directions 

Read each item and mark the answer which you believe 
provides the best answer to the question or the statement on 
the answer sheet provided. (If you are not provided with an 
answer sheet, mark your answer on the inventory in the space 
provided.) 

1. The largest single source of manmade radiation to 
which the average American is exposed is 

(a) occupational hazards 
(b) nuclear power plant radiation 
(c) TV sets and luminous wrist watches 
(d) medical use 

2. The Federal government owns approximately what 
percent of the land? 

(a) 10% 
(b) 35/o 
(c) 60% 
(d) 85% 

3. The population of the world increased from 2 
billion in 1930 to about 

4. The 
for 

(a) 2.5 billion by 
(b) 3.0 billion by 
(c) 3.5 billion by 
(d) 4.0 billion by 

known supply of coal 

(a) 3 years 
(b) 30 years 
(c) 300 years 
(d) 3000 years 

1970 
1970 
1970 
1970 

is estimated to be adequate 

5. Due to the burning of fuels, the carbon dioxide content 
of the atmosphere has 

(a) increased several times 
(b) increased slightly 
(c) remained the same 
(d) decreased 
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6. Most solid wastes are produced by 

(a) industrial operations 
(b) residential operations 
(c) commercial operations 
(d) agricultural operations 

7. The largest amount of useable phosphates which 
reaches bodies of water comes from 

(a) municipal sources 
(b) industrial sources 
(c) farms 
(d) boats 

8. Which of the following diseases occurs most 
frequently among persons in the U.S. between 17-25? 

(a) cancer 
(b) venereal disease 
(c) tuberculosis 
(d) heart disease 

9. Sonic booms are caused by aircraft that 

(a) fly high 
(b) are large 
(c) fly low 
(d) fly fast 

10. An inversion can be harmful in that it 

(a) increases carbon dioxide in the air 
(b) causes pollution to stay near the 

ground 
(c) reduces horizontal air movement 

11. At present, the most economical way of disposal 
of solid wastes is 

(a) incineration 
(b) recycling 
(c) sanitary landfill 
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12. Most accidental deaths and injuries occur in 
which location? 

(a) on the highways 
(b) in the home 
(c) at work 
(d) in public places 

13. Each person in the United States uses approximately 
how many gallons of water per day for home use? 

(a) 10 
(b) 50 
(c) 100 
(d) 200 

14. Most pollutants eventually decompose and diffuse 
throughout the environment 

(a) true 
(b) false 

15. Approximately how much of the Nation's electrical 
power supply produced is consumed in our homes? 

(a) 10% 
(b) 257. 
(c) 50% 

16. The United States has about 6% of the world's 
population and consumes approximately what percent 
of the non-renewable raw materials processed each day? 

(a) 5% 
(b) 10% 
(c) 25% 
(d) 50% 

17. Where do you believe we have the areas of worst 
pollution and ugliest construction? 

(a) cities 
(b) suburbs 
(c) villages 
(d) rural areas 
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18. Non-medicinal use of drugs would decline if we 

(a) passed and enforced stricter laws 
(b) made the use of drugs legal 
(c) enforced present laws 
(d) none of the above 

19. Which of the following are non-renewable resources? 

(a) wood and paper 
(b) iron and copper 
(c) water and air 
(d) animals 

20. Which of the following is the major source of 
oil pollution in the oceans? 

(a) offshore drilling 
(b) oil tanker operations 
(c) motor vehicle waste 
(d) refineries 
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Directions 

Read each item and mark the answer which you believe 
provides the best answer to the question or the statement on 
the answer sheet provided. (If you are not provided with an 
answer sheet, mark your answer on the inventory in the space 
provided.) 

21. Living things are interdependent with one another 
and with their environment. 
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__ (1) Agree (2) Neutral __ (3) Disagree __ (4) No Opinion 

22. The management of natural resources to meet the 
needs of successive generations demands long range 
planning. 
__ (1) Agree (2) Neutral (3) Disagree __ (4) No Opinion 

23. Hunting regulations are useful in maintaining game 
populations. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

24. Economic efficiency does not always result in 
conservation of a natural resource. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

25. Pollutants are produced by both natural and manmade 
processes. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

26. Natural resources are unequally distributed with 
respect to land areas and political boundaries. • 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

27. Water is a reusable resource but the available 
quantity may be reduced or the quality impaired. 
__ . (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

28. Family planning and the limiting of family size is 
important if over population is to be avoided and 
a reasonable standard of living assured for future 
generations. 
__ (1\ Agree __ (2) Neutral __ (3) Disagree __ (4) No opinion 

29. Only strong governmental controls will reduce 
pollution problems. 
__ . (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 
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30. Each parent is currently allowed to deduct several 
hundred dollars from their taxable income for each 
child in their family. I would vote 

(1) increase the tax exemption (allowance) 
per child 

(2) decrease the t~x exemption (allowance) 
per child 

(3) leave the tax exemption (allowance) per 
child as it is 

31. Which of the following problems is most serious 
in your community? 

(1) air pollution 
(2) water pollution 
(3) solid waste disposal 
(4) land use 

32. Which of the following problems is most serious 
in your community? 

(1) pollution problems 
(2) land use 
(3) crime 
(4) traffic accidents 

33. Which of the following problems is most serious 
in your community? 

(1) pollution problems and land use 
(2) crime 
(3) health problems . 
(4) traffic accidents 

34. An individual has too much power in determining 
the way he lives. 
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__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

35. Farmers are generally more concerned about 
environmental problems than are people who live 
in the suburbs. 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

36. People who live in the suburbs generally are more 
concerned about environmental problems than are 
people who live in the inner city. 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 
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37. It is more important to preserve the freedom 
of the individual's choice than to enforce laws 
to protect the quality of life in the future. 
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__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

38. Industries should not be allowed to contribute 
to pollution - either through production or with 
the end product. 
__ (1) Agree __ (2) Neutral ___ (3) Disagree ___ (4) No Opinion 

39. Controls should be placed on industry which will 
protect the environment even if it means things 
will cost more. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

40. Comprehensive planning that considers both controlled 
growth and development is the only way to improve 
land use. 
__ (1) Agree _(2) Neutral _(3) Disagree _(4) No Opinion 

41. I have taken part in educational programs at 
stations, school forests or nature centers. 

(a) 0 times 
(b) 1 - 2 times 
(c) 3 - 4 times 
(d) 5 or more times 

42. - t~y age is. 

(a) 13 14 
(b) 15 - 16 
(c) 17 - 18 
(d) 19 - 20 

43. My sex is. 
(a) Male 

=== (b) Female 

44. My grade is. 
(a) Tenth = (b) Twelfth 

45. My inventory form is. 
(a} Inventory A 

x (b} Inventory B 
(c) Inventory C 

environmental 
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Inventory f 

Directions 

Read each item and mark the answer which you believe 
provides the best answer to the question or the statement on 
the answer sheet provided. (If you are not provided with an 
answer sheet, mark your answer on the inventory in the space 
provided.) 

1. The known supply of natural gas is currently 
estimated to be adequate for 

(a) 3 years 
(b) 13 years 
(c) 33 years 
(d) 133 years 

2. The number of people in the United States 
currently living in urban areas is estimated 
to be 

(a) 27% 
(b) 47% 
(c) 67% 
(d) 87% 

3. Which of the following materials is not 
biodegradable? 

(a) leaves 
(b) bread 
(c) wood 
(d) glass 

4. Which of the following products is considered 
the most harmful product of air pollution? 

(a) carbon dioxide 
(b) sulfur dioxide 
(c) carbon monoxide 
(d) ammonia 

5. Populations are increasing most rapidly in 

(a) highly industrialized countries 
(b) countries just becoming industrialized 
(c) underdeveloped countries __ 
(d) agricultural countries 
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6. Refuse collected in urban areas of the U.S. 
was about 2.75 pounds per week per person in 
1920. It is now about 

(a) 1.5 pound per person 
(b) 2 pounds per person 
(c) 5 pounds per person 
(d) 10 pounds per person 

7. Adding fluorides in the water supply for the 
purpose of strengthening teeth 

(a) should be mandatory by law 
(b) should be optional by local vote 
(c) should not be allowed 

8. Many organic wastes in water are decomposed. 
In the process, what material is removed from 
the water? 

(a) carbon dioxide 
(b) oxygen 
(c) hydrogen 
(d) sulphur 

9. Water drainage from mines is a significant 
source of water pollution in which area? 

(a) the Northwest United States 
(b) the Southwest United States 
(c) Alaska 
(d) the Appalachian area of the United States 

10. The chief industrial source of thermal pollution 
of water is the 

(a) electric power industry 
(b) rubber and plastic industry 
(c) textile industry 
(d) paper industry 

11. What percent of the Nation's population is served 
by adequate sewers and treatment plants? 

(a) more than 90% 
{b) more than 70% 
(c) about 50% 
(d) less than 40% 
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12. Recent data indicate that the number of people 
in the United States exposed to potentially hazardous 
noise is 

(a) 3 million 
(b) 15 million 
(c) 40 million 
(d) 75 million 

13. The atmosphere, the layer of air surrounding the 
earth, is about 

(a) 5 miles thick 
(b) 20 miles thick 
(c) 40 miles thick 
(d) 80 miles thick 

14. Which of the following has been a major factor in 
about 50 percent of fatal auto accidents? 

(a) drinking 
(b) mechanical problems with the car 
(c) excess speed 
(d) bad weather conditions 

15. Which technique of disposing of municipal solid 
wastes is normally least in dollar costs? 

(a) sanitary landfill 
(b) incineration 
(c) composting 
(d) open dump with burning 

16. The greatest source of air pollution is 

(a) transportation 
(b) industrial processes 
(c) solid waste disposal 
(d) homes 

17. Where do you believe we. have the areas of worst 
pollution and ugliest construction? 

(a) cities 
(b) suburbs 
(c) villages 
(d) rural areas 

18. Non-medicinal use of drugs would decline if we 

(a) passed and enforced stricter laws 
(b) made the use of drugs legal 
(c) enforced present laws 
(d) none of the above 
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19. Which of the following are non-renewable resources? 

(a) wood and paper 
(b) iron and copper 
(c) water and air 
(d) animals 

20. The United States has about 6% of the world's 
population and consumes approximately what percent 
of the non-renewable raw materials consumed each 
day in the world? 

(a) 5% 
(b) 10% 
(c) 25% 
(d) 50% 
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Directions 

Read each item and mark the answer which you believe 
provides the best answer to the question or the statement on 
the answer sheet provided. (If you are not provided with an 
answer sheet, mark your answer on the inventory in the space 
provided.) 

21. Living things are interdependent with one another 
and their environment. 
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__ (1) Agree (2) Neutral (3) Disagree (4) No Opinion 

22. Man has the ability to manipulate and to change 
the environment. 
__ (1) Agree (2) Neutral __ (3) Disagree (4)-Ns Opinion 

23. Increased leisure time and improved transportation 
have created heavy pressures on existing recreation 
facilities and demands for new ones. 
__ (1) Agree (2) Neutral __ (3) Disagree __ (4) No Opinion 

24. Continued political and economic strength of a 
country is, in part, dependent upon the natural 
resources to which it has access. 

(1) Agree (2) Neutral __ (3) Disagree __ (4) No Opinion 

25. Natural resources are interdependent and the use 
or misuse of one will affect others. 
__ (1) Agree (2) Neutral __ (3) Disagree __ (4) No Opinion 

26. An organism is a product of its heredity and ..-
environment • 
__ (1) Agree (2) Neutral _(3) Disagree _(4) No Opinion 

27. Minerals are nonrenewable resources. 
_(1) Agree (2) Neutral _(3) Disagree _(4) No Opinion 

28. Family planning and the limiting of family size is 
important if over population is to be avoided and 
a reasonable standard of living assured for future 
generations. 
_(1) Agree _(2) Neutral _(3) Disagree _(4) No Opinion 

29. Only strong governmental controls will reduce 
pollution problems. 
_(1) Agree __ (2) Neutral _(3) Disagree _(4) No Opinion 
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30. Each parent is currently allowed to deduct several 
hundred dollars from their taxable income for each 
child in their family. I would vote 

(1) increase the tax exemption (allow~nce) 
per child 

(2) decrease the tax exemption (allowance) 
per child 

(3) leave the tax exemption (allowance) per 
child as it is 

31. Which of the following problems is most serious 
in your community? 

(1) air pollution 
(2) water pollution 
(3) solid waste disposal 
(4) land use 

32. Which of the following problems is most serious 
in your community? 

(1) pollution problems 
(2) land use 
(3) crime 
(4) traffic accidents 

33. Which of the following problems is most serious 
in your community? 

(1) pollution problems and land use 
(2) crime 
(3) health problems 
(4) traffic accidents 

34. An individual has too much power in determining 
the way he lives. 
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~(1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

35. Farmers are generally more concerned about 
environmental problems than are people who live 
in the suburbs. 
__ (1) Agree __ (2) Neutral __ (3) Disagree (4) No Opinion 

36. People who live in the suburbs generally are more 
concernEd about environmental problems than are 
people who live in the inner city. 
_-(1) Agree __ (2) Neutral __ (3) Disagree __ (4) No opinion 
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37. It is more important to preserve the freedom 
of the individual's choice than to enforce laws 
to protect the quality of life in the future. 
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__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

38. Industries should not be allowed to contribute 
to pollution - either through production or with 
the end product. 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

39. Controls should be placed on industry which will 
protect the environment even if it means things 
will cost more. 
__ (1) Agree · __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

40. The single most important environmental element 
and also the area of greatest need is housing. 
__ (1) Agree __ (2) Neutral __ (3) Disagree __ (4) No Opinion 

41. I have taken part in educational programs at environmental 
stations, school forests or nature centers. 

(a) 0 times 
(b) 1 - 2 times 
(c) 3 - 4 times 
(d) 5 or more times 

42. My age is. 

(a) 13 - 14 
(b) 15 - 16 
{c) 17 - 18 
(d) 19 - 20 

43. My sex is. 

(a) = (b) 
Male 
Female 

44. My grade is. 

45. 

(a) Tenth 
(b) Twelfth 

My inventory form is. 

(a} 
(b) 

.X. (c) 

Inventory A 
Inventory B 
Inventory C 

.. 
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Appendix B 

Response Percentages to 
Each Alternative to 
Knowledge Variables 

86 

.. . 



• 

• 

• 

Al. 

A2. 

Land use in the U.S. is shifting from . 

a} 
* b) 
* c) 

d) 

urban to rural 23.8 % 
rural to suburban 52.4 
suburban to urban 12.7 
suburban to rural 11.1 
total percent correct 65.1 

Research and r.technical break-throughs have demonstrated 
that energy can be obtained on a large scale from which 
of the following sources? 

* a} 
b) 
c) 
d) 

solar energy 
tidal generation 
geothermal sources 
none of the above 

78.0 
3.0 
7.5 

11.4 

A3. The U.S. population is growing at a rate which is 

A4. 

* a} less than that of most of the rest 
of the world 

b) at about the same rate as that of 
most of the rest of the world 

c) at a rate more rapid than that of 
most of the rest of the world 

Wastes from nuclear power plants which are high in 
radioactivity are currently 

a} lost into the air 
b) discharged into water sources such 

as rivers and lakes 
* c) concentrated and stored in liquid form 
* d) concentrated and stored in solid form 

total percent correct 

'37.7 

33.7 

26.8 

11.7 
24.4 

29.8 
34.0 
63. a· 

AS. Most of the radiation to which the average American 
exposed is due to 

is 

a} occupational hazards 
b) TV sets and luminous \vrist watches 
c) medical sources (X-rays, etc.} 

* d) radiation from natural sources 

A6. DDT is a pesticide which 

12.0 
18.7 
34.6 
34.6 

a} is non-persistent, remains toxic from 20.8 
several days to about 15 weeks 

b) is moderately persistent, remains toxic 18.4 
from one year to two years 
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*c) is persistent, remains toxic for many years 33.7 
d) is permanently toxic 0.6 

* indicates correct response 



• 

• 

• 

A7. Death in the United States due to lung cancer is greatest 
in 

a) 
b) 
c) 

* d) 

rural areas 
cities of less than 250,000 people 
cities of 250,000 to 1,000,000 
cities over 1,000,000 

3.6 
8.1 

34.9 
53.0 

AS. At today's rate of consumption known reserves of zinc, 
lead, tin, petroleum, and copper will be depleted in 

a) 10 years 11.1 
b) 20 years 30.1 

* c) 40 years 41.3 
d) 80 years 17.5 

A9. Industry is responsible for what percent of the water 
pollution? 

a) 95% 32.2 
* b) 65% 48.2 

c) 45% 16.0 
d) 25% 3.6 
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AlD. The Environmental Protection Agency estimates that industry 
can currently remove what percent of pollution discharged 
into water? 

a) 
* b) 

c) 
d) 

100% 
85% 
65% 
50% 

5.4 
38.9 
19.6 
35.5 

All. North Americans are removing fresh water from underground 
sources 

a) 
b) 

* c) 
d) 

half as fast as it is being replaced .. 
at about the same rate as it is being replaced 
twice as fast as it is being replaced 
four times as fast as it is being replaced 

Al2. The major cause Qf death in the 18-24 age group is 

a) 
* b) 

c) 
d) 

suicide 
auto accidents 
sickness and disease 
drugs 

22.9 
56.9 
5.1 

15.1 

Al3. The non-medical use of drugs in the u.s. is 

* a) 
b) 
c) 
d) 

increasing 
about constant 
decreasing but receiving more publicity 
decreasing 

75.6 
13.6 

7.8 
2.7 

22.0 
24.1 
44.0 

9.3 
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Al4. Particle pollution (increase in soot, dust, etc.) in the 

atmosphere has a tendency to 

a) 
* b) 

c) 

increase the earth's temperature 
decrease the earth's temperature 
stabilize the earth's temperature 

37.0 
50.0 

9.9 

Al5. The major air pollutant discharged into the air by weight 
is 

a) 
b) 
c) 

* d) 

nitrogen oxide 
sulfur oxide 
particulates 
carbon monoxide 

6.3 
19.6 
18.1 
55.7 

AlB. Injuries caused by accidents are the leading cause of 
death in which of the following age groups? 

Al9. 

* a) 
b) 
c) 
d) 

1 through 30 
30 through 60 
over 60 years 
all of these 

57.2 
16.0 

6.6 
19.3 

Man can prevent most natural environmental problems such 
as hurricanes, volcanic eruptions, and earth quakes 

• A20 

a) true 
* b) false 

4.8 
94.6 

Research data indicate that physiological hearing damage 
begins at an exposure to 

a) 
* b) 
* c) 

d) 

40 decibels 15.4 
85 decibels 37.3 
120 decibels 41.9 
210 decibels 5.4 
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21 

total percent correct 79.2 
Living things are interdependent with one 
their environment. 

another and with 

* a} 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

71.6 
10.5 
13.6 

4.0 

A22. Man has affected environmental processes in a negative way. 

* a) 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

58.4 
11.1 
24.1 

5.7 

A23. Increased population mobility is changing the nature of 
• demands upon some resources. 

* a) 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

75.9 
6.0 

10.5 
7.5 
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A24. Outdoor recreation is an increasingly important part of 
our culture and our economy . 

* a) 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

77.7 
4.8 

14.8 
2.4 

A25~ Choices between human needs (essentials) and human wants 
or desires (nonessentials) must be considered if we are 
to improve our quality of life 

* a) 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

69.3 
11.1 
10..8 

7.8 
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A26. In any environment, one component like water, air, or food 
may limit the type of life which can survive. 

* a) 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

78.0 
6.3 
9.6 
5.4 

A27, Organisms and environments are in constant change. 

* a) 
b) 
c) 
d) 

Agree 
Disagree 
Neutral 
No Opinion 

66.9 
6.6 

20.8 
4.5 

.. 
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• Bl. The largest single source of manmade radiation to which 
the average American is exposed is 

• 
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a) 
b) 

* c) 
d) 

occupational hazards 
nuclear power plant radiation 
TV sets and Luminous wrist watches 
medical use 

11.8 
21.1 
26.6 
40.5 

B2. The Federal government owns approximately what percent of 
the land? 

B3. 

B4. 

a) 10% 
* b) 35% 

c) 60% 
d) 85% 

20.4 
49.0 
23.4 

6.9 

The population of the world 
1930 to about 

a) 2.5 billion 
b) 3.0 billion 

* c) 3.5 billion 
d) 4.0 billion 

The known supply of coal 

a) 
b) 

* c) 
d) 

3 years 
30 years 
300 years 
3000 years 

by 
by 
by 
by 

is 

increased from 2 billion in 

1970 5.6 
1970 11.5 
1970 36.2 
1970 46.4 

estimated to 

5.9 
31.9 
46.1 
16.1 

be adequate for 

B5~ Due to the burning of fuels, the carbon dioxide content of 
the atmosphere has 

B6. 

* a) increased several times 
* b) increased slightly 

c) remained the same 
d) decreased 

total percent correct 
Most solid wastes are produced by 

a) 
* b) 

c) 
d) 

industrial operations 
residential operations 
commercial operations 
agricultural operations 

50.0 
30.6 
8.9 

10.2 
80.6 

60.5 
20.1 
8.2 

11.2 

B7. The largest amount of useable phosphates which reaches bo¢1.:!-es 
of water comes from · 

a) 
b) 

* c) 
d) 

municipal sources 
industrial sources 
farms 
boats 

23.0 
53.3 
20.4 
3.3 

; -----.-· 
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BB. Which of the following diseases occurs most frequently among 

persons in the U.S. between 17-25? 

B9. 

BlO. 

a) cancer 14.5 
* b) venereal disease 71.4 

c) tuberculosis 9.5 
d) heart disease 4.6 

Sonic booms are caused by aircraft that 

An 

a) 
b) 
c) 

* d) 

inversion 

a) 
* b) 

c) 

fly high 7.6 
are large 6.6 
fly low 13.5 
fly fast 72.4 

can be harmful in that it 

increases carbon dioxide in the air 
causes pollution to stay near the 
ground 
reduces horizontal air movement 

16.4 

50.3 
31.3 

Bll. At present, the most economical way of disposal of solid 
waste is 

a) incineration 14.1 
b) recycling 44.7 

* c) sanitary landfill 39.1 

Most accidental deaths and injuries occur in which location? 

a) on the highw.ays 57.6 
* b) in the home 30.9 

c) at work 6.6 
d) in public places 4.9 

Bl3. Each person in the United States uses approximately how ma,ny 
gallons of water per day for home use? 

a) 10 
* b) 50 

c) 100 
d) 200 

25.3 
46.7 
21.4 
6.6 

Bl4. Most pollutants eventually decompose and diffuse throughout 
the environment. 

* a) true 
b) false 

51.3 
47.0 

Bl5. Approximately how much of the nation's electrical power supply 
produced is consumed in our homes? 

a) 10% 
* b) 25% 

c) 50% 

10.2 
42.4 
47.0 



• 
Bl6, 
C20. 

93 
The United States has about 6% of the world's population and 
consumes approximately what percent of the non-renewable raw 
materials processed each day? 

a) 
b) 
c) 

* d) 

5% 
10% 
25% 
50% 

5.7 
16.3 
47.1 
30.7 

BC19. Which of the following are non-renewable resources? 

a) 
* b) 
* c) 

d) 

wood and paper 
iron and copper 
water and air 
animals 
total percent correct 

5.9 
30.7 
29.2 
33.9 
59.9 

B20. Which of the following is the major source of oil pollution 
in the oceans? 

a) 
b) 

* c) 
d) 

offshore drilling 
oil tanker operations 
motor vehicle waste 
refineries 

23.4 
60.2 
5.3 

10.9 

B22. The management of natural resources to meet the needs of suc
cessive generations demands long range planning. 

* a) Agree 75.3 

• b) Neutral 13.5 
c) Disagree 49.0 
d) No Opinion 6.3 

B23. Hunting regulations are useful in maintaining game populations. 

* a) Agree 82.2 
b) Neutral 7.2 
c) Disagree 6.6 
d) No Opinion 3.9 

.. 
B24. Economic efficiency does not always result in conservation of 

a natural resource. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

46.4 
26.6 
13.5 
11.8 

B25. Pollutants are ·produced by both natural and manmade processes. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

47.7 
12.5 
36.8 
2.6 

Natural resources are unequally distributed with respect to 
land areas and political boundaries. 

* a) 
b) 
c) 

Agree 
Neutral 
Disagree 

39.1 

24.0 
18.1 
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B27. Water is a reusable resource but the available quantity may 
be reduced or the quality impaired. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

. ··-·· 

60.5 
13.5 
14.5 
10.5 

.. . 
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Cl. The known supply of natural gas is currently estimated to 
be adequate for 

a) 
* b) 
* c) 

d) 

3 years 
13 years 
33 years 
133 years 
total percent correct 

8.2 
20.9 
46.2 
24.7 
67.1 

95 

C2. The number of people in the United States currently living in 
urban areas is estimated to be 

a) 27% 
b) 4 7% 

* c) 67% 
d) 87% 

8.2 
31.5 
42.8 
17.1 

C3. Which of the following materials is not biodegradable? 

a) 
b) 
c) 

* d) 

leaves 
bread 
wood 
glass 

4.8 
15.4 

3.4 
76.0 

C4. Which of the following products is considered the most harmful 
product of air pollution? 

a) 
b) 

* c) 
d) 

carbon dioxide 
sulfur dioxide 
carbon monoxide 
ammonia 

12.0 
27.4 
51.0 

9.2 

C5. Populations are increasing most rapidly in 

a) highly industrialized countries 35.6 
* b) countries just becoming industrialized 17.i 

c) underdeveloped countries 39.2 •· 
d) agricultural countries 7.5 

c6. Refuse collected in urban areas of the U.S. was about 2.75 
pounds per week per person in 1920. It is now about 

a) 
b) 
c) 

* d) 

1.5 pound per person 
2 pounds per person 
5 pounds per person 
10 pounds per person 

3.1 
7.9 

43.5 
44.9 

C8. Many organic wastes in water are decomposed. In the process 
what material is removed from the water? 

a) 
* b) 

c) 
d) 

carbon dioxide 
oxygen 
hydrogen 
sulphur 

14.7 
43.2 
10.6 
31.2 
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C9. Water drainage from mines is a significant source of water 

pollution in which area? 

a) 
b) 
c) 

the Northwest United States 23.3 
the Southwest United States 28.8 
Alaska 9.9 

96 

* d) the Appalachian area of the United States 37.7 

ClO. The chief industrial source of thermal pollution of water is the 

• 

* a) 
b) 
c) 
d) 

electric power industry 
rubber and plastic industry 
textile industry 
paper industry 

30.8 
17.5 
10.3 
41.4 

Cll. What percent of the Nation's population is served by adequate 
sewers and treatment plants? 

Cl2. 

a) 
b) 
c) 

* d) 

more than 90% 
more than 70% 
about 50% 
less than 40% 

11.3 
38.4 
26.7 
22.3 

Recent data indicate that the number of people in the United 
States exposed to potentially hazardous noise is 

a) 
* b) 

c) 
d) 

3 million 
15 million 
40 million 
75 million 

11.3 
27.7 
40.1 
20.5 

The atmosphere, the layer of air surrounding the earth, is 
about 

a) 
* b) 

c) 
d) 

5 miles thick 
20 miles thick 
40 miles thick 
80 miles thick 

24.3 
3-2.2 
20.5 
21.6 

Cl4. Which of the following has been a major factor in about 50 
percent of fatal auto accidents? 

* a) 
b) 
c) 
d) 

drinking 
mechanical problems with 
excess speed 
bad weather conditions 

Cl6. The greatest source of air pollution is 

* a) 
b) 
c) 
d) 

transportation 
industrial processes 
solid waste disposal 

homes 

79.8 
the car 

13.0 
5.8 

42.1 
52.4 

4.5 
1.0 

1.4 

C22 • Man has the ability to manipulate and to change the environment. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

73.3 
14.0 

8.2 
3.8 
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C23. Increased leisure time and improved transportation have created 
heavy pressures on existing recreation facilities and demands for 
new ones . 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

62.7 
19.9 

7.2 
7.5 

C24. Continued political and economic strength of a country is, 
in part, dependent upon the natural resources to which it 
has access. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

56.2 
22.3 
10.6 

9.2 

C25. Natural resources are interdependent and the use or misuse of 
one will affect others. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

63.4 
16.1 
12.0 

7.9 

C26. An organism is a product of its heredity and environment. 

• * a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

62.3 
21.2 

6.8 
7.5 

-·-
: .. ·' ... .-.: 

C27. Minerals are nonrenewable resources. 

* a) 
b) 
c) 
d) 

Agree 
Neutral 
Disagree 
No Opinion 

42.1 
16.4 
22.9 
15.1 

Cl5. Which technique of disposing of municipal solid wastes is 
normally least in dollar costs? 

* a) 
b) 
c) 

* d) 

sanitary landfill 
incineration 
composting 
open dump with burning 
total percent correct 

22.3 
13.7 
12.7 
50.7 
_73. 0 

·-
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Response Numbers and Correct Percentages for Alternatives to Knowledge Variables 

ARIABLE POSITION N 1 2 3 4 TOTAL 
NUMBER ON RESPONSE 

INVENTORY CORRECT 

I 1 Al 332 79 174 42* 37 65.1 

I 2 A2 332 259* 10 25 38 78.0 

3 A3 331 125* 112 89 5 37.8 

4 A4 332 39 81 99* 113* 63.8 

5 AS 332 40 62 115 115* 34.6 

6 A6 330 69 61 112* 88 33.9 

7 A7 331 12 27 116 176* 53.2 

8 A8 332 37 100 137* 58 41.3 

9 A9 332 107 160* 53 12 48.2 

10 AlO 330 18 129* 65 118 39.1 

11 All 330 73 80 146* 31 44.2 

12 Al2 332 7-6 189* 17 50 56.9 

13 Al3 331 251* 45 36 9 .75.8 

14 Al4 331 123 166* 33 9 -· 50.2 

15 Al5 331 21 65 60 185 ,.. 55.9 

16 AlB 329 190* 53 22 64 57.8 

17 Al9 332 16 314* 1 1 94.6 

18 A20 332 51 124* 139* 18 79.2 

19 ABC21 924 664* 126 97 37 71.9 

20 A22 330 194* 80 37 19 58.8 

21 A23 332 252* 35 20 25 75.9 

22 A24 331 258* 49 16 .8 77.9 

23 A25 329 230* 36 37 26 69.9 

24 A26 330 259* 32 21 18 78.5 

25 A27 328 222* 69 22 15 67.7 
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26 Bl 304 36 64 81* 123 26.6 

27 B2 303 62 149 71 21 49.2 

28 B3 303 17 35 110* 141 36.3 

29 B4 304 18 97 140* 49 46.1 

30 B5 303 152* 93* 27 31 80.9 

31 B6 304 184 61* 25 34 20.1 

32 B7 304 70 162 62* 10 20.4 

33 B8 304 44 217* 29 14 71.4 

34 B9 304 23 20 41 220* 72.4 

35 BlO 304 50 153* 95 6 50.3 
. - -. 

36 Bll 304 43 146 119* 6 39.1 

37 B12 304 175 94* 20 15 30.9 

38 B13 304 77 142* 65 20 46.7 

39 B14 303 156* 143 3 1 51.5 

40 B15 304 31 129* 143 1 42.4 

41 B16, C20 595 34 97 281 183* 30.8 

42 BC19 594 35 183* 174* 202 60.1 
: 

43 B20 303 71 183 16* 33 .- 5.3 

44 B22 304 229* 41 15 19 75.3 

45 B2·3 304 250* 22 20 12 82.2 

46 B24 299 141* 81 41 36 47.2 

47 B25 303 145* 38 112 8 47.9 

48 B26 295 119* 73 55 48 40.3 

49 B27 301 184* 41 44 32 61.1 

50 Cl 292 24 61 735* 72 67.1 

51 C2 291 24 92 125* 50 43.0 

52 C3 291 14 45 10 222* 76.3 



53 

• 54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

TOTAL 

• 

--------------------------------------------, 

C4 291 35 80 

C5 291 104 50* 

C6 290 9 23 

cs 291 43 126* 

C9 291 68 84 

ClO 292 90* 51 

Cll 288 33 112 

Cl2 291 33 81* 

Cl3 288 71 94* 

Cl4 292 233* 4 

Cl6 292 123* 153 

C22 290 214* 41 

C23 284 183* 58 

C24 287 164* 65 

C25 290 185* 47 

C26 286 182* 62 

C27 282 123* 48 

Cl5 290 65* 40 

149* 27 

115 22 

127 131* 

31 91 

29 110* 

30 121 

78 65* 

117 60 

60 63 

38 17 

13 3 

24 11 

21 22 

31 27 

35 23 

20 22 

67 44 

37 148* 

100 

51.2 

17.2 

45.2 

43.3 

37.8 

30.8 

22.6 

27.8 

32.6 

79.8 

42.1 

73.8 

64.4 

57.1 

63.8 

63.6 

43.6 

73.4 

--3,701 
(52.9%) 
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Appendix C 

Chi Square Values for 
Cognitive Variables With 

Regard to Sex and Grade 

Chi Square Values for 
Attitudinal Variables With Regard 

to sex and Grade 
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CHI SQUARE VALUES FOR KNOWLEDGE VARIABLES ASSOCIATED WITH SEX ,. 
Degrees of Raw CHI Level of 

Variable Number N Freedom Square Significance 

1 332 3 0.87 0.83 

2 332 3 9.04 0.03* 

3 331 3 2.11 0.55 

4 332 3 23.75 0.00* 

5 332 3 14.40 0.00* 

6 330 3 1.11 0.77 

7 331 3 4.10 0.25 

8 332 3 3.38 0.34 

9 332 3 1.27 0.74 

10 330 3 10.57 0.01* 

• 11 330 3 6.06 0.11 

12 332 3 2.41 0.49 

13 331 3 1.77 0.02* 

14 331 3 6.98 0.07 ~: 

15 331 3 8.00 0.05* 
.. 

16 329 3 0.84 0.84 

17 332 3 2.09 0.55 

18 332 3 3.70 0.30 

19 924 3 10.60 0.01* 

20 330 3 2.75 0.43 

21 332 3 1.72 0.63 

22 331 3 1.50 0.68 

• 
*P.(. .05 
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Degrees of Raw CHI Level of 

• Variable Number N Freedom Square Significance 

23 329 3 0.67 0.88 

24 330 3 0.50 0.92 

25 328 3 2.49 0.48 

26 304 3 17.26 0.00* 

27 303 3 24.20 0.00* 

28 303 3 1.13 0. 77 

29 304 3 10.01 0.02* 

30 303 3 2.30 0.51 

31 304 3 0.29 0.96 

32 304 3 6.12 0.11 

33 394 3 0.34 0.95 

34 304 3 34.20 0.00* • 35 304 3 1.53 0.68 

36 304 3 10.18 0.02* 

37 304 3 3.37 0.34 
... · 

38 304 3 16.23 0.00* .. 
39 303 3 1.87 0.60 

40 304 3 3.54 0.32 

41 595 3 6.91 0.07 

42 594 3 26.79 0.00* 

43 303 3 8.80 0.03* 

44 304 3 2.60 0.46 

45 304 3 6.91 0.07 

46 299 3 1.18 0.76 

• 
* P<:..OS 
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• Degrees of Raw CHI Level of 
Variable Number N Freedom Square Significance 

47 303 3 8.61 0.04* 

48 295 3 4.61 0.20 

49 301 3 5.92 0.12 

50 292 3 0.92 0.82 

51 291 3 4.42 0.22 

52 291 3 3.96 0.26 

53 291 3 0.68 0.88 

54 291 3 1.54 0.67 

55 290 3 5.73 0.13 

56 291 3 7.80 0.05* 

57 291 3 4.78 0.19 

• 58 292 3 7.74 0.06 

59 288 3 1.50 0.68 

60 291 3 0.46 0.93 

61 288 3 11.80 0.00* 

62 292 3 1.50 0.68 .. -

63 292 3 6.78 0.08 

64 290 3 0.95 0.81 

65 284 3 3.44 0.33 

66 287 3 5.92 0.12 

67 290 3 6.38 0.09 

68 286 3 .92 0.59 

69 282 3 7.12 0.07 

70 290 3 7.75 0.06 

• 
* l' <..05 
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• CHI SQUARE VALUES FOR KNOWLEDGE VARIABLES ASSOCIATED WITH GRADE 

Degrees of Raw CHI Levels of 
Variable Number N Freedom Square Significance 

1 332 3 4.24 0.24 

2 332 3 4.79 0.19 

3 331 3 24.22 0.00* 

4 332 3 6.37 0.09 

5 332 3 1.65 0.65 

6 330 3 5.52 0.14 

7 331 3 3.96 0.27 

8 332 3 4.87 0.18 

9 332 3 6.14 0.11 

• 10 330 3 2.17 0.54 

11 330 3 1.55 0.67 

12 332 3 6. 72 0.08 

13 331 3 1.77 0.62 

14 331 3 1.09 0.59 .. 
15 331 3 5.63 0.13 

16 329 3 8.55 0.04* 

17 332 3 3.35 0.34 

18 332 3 2.27 0.52 

19 924 3 10.53 0.01* 

20 330 3 2.92 0.40 

21 332 3 5.51 0.14 

22 331 3 4.19 0.24 

• 
* P -c::..o5 
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• Degrees of Raw CHI Levels of 
Variable Number N Freedom Square Significance 

23 329 3 2.18 0.54 

24 330 3 15.70 0.00* 

25 328 3 5.53 0.14 

26 304 3 2.86 0.41 

27 303 3 10.39 0.02* 

28 303 3 2.79 0.42 

29 304 3 1.19 0.76 

30 303 3 3.07 0.38 

31 304 3 9.75 0.02* 

32 304 3 7.70 0.06 

33 304 3 6.92 0.07 

• 34 304 3 5.55 0.14 

35 304 3 10.66 0.01* 

36 304 3 6.65 0.08 

37 304 3 2.64 0.45 

38 304 3 4.43 
.... 

0.22 

39 303 3 1.71 0.63 

40 304 3 4.20 0.24 

41 595 3 13.01 0.00* 

42 594 3 16.22 0.00* 

43 303 3 4.18 0.24 

44 304 3 7.43 0.06 

45 304 3 0.81 0.85 

46 299 3 3.78 0.29 

• 
* p < .05 
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• Degrees of Raw CHI Level of 
Variable Number N Freedom Square Significance 

47 303 3 4.93 0.18 

48 295 3 3.96 0.27 

49 301 3 16.06 0.00* 

50 292 3 4.02 0.26 

51 291 3 0.05 1.00 

52 291 3 1.57 0.67 

53 291 3 4.92 0.18 

54 291 3 17.18 0.00* 

55 290 3 2.83 0.42 

56 291 3 10.56 0.01* 

57 291 3 8.50 0.04* 

• 58 292 3 5.14 0.16 

59 288 3 2.47 0.48 

60 291 3 2.94 0.40 

61 288 3 2.31 0.51 .. 

62 292 3 12.34 0.01* .. 
63 292 3 6.57 0.09 

64 290 3 0.80 0.17 

65 284 3 13.54 0.00* 

66 287 3 3.95 0.27 

67 290 3 6.61 0.09 

68 286 3 0.16 0.98 

69 282 3 2.48 0.48 

70 290 3 3.91 0.27 

• 
* p <..05 
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• CHI SQUARE VALUES FOR ATTITUDE VARIABLES ASSOCIATED WITH SEX 

Degrees of Raw CHI Level of 
Variable Number N Freedom Square Significance 

1 925 3 4.39 0.22 

2 923 3 _2.83 0.42 

3 327 3 1.46 0.69 

4 915 3 18.72 0.00* 

5 926 3 8.21 0.04* 

6 919 3 9.30 0.02* 

7 918 3 20.91 0.00* 

8 924 3 21.97 0.00* 

9 921 3 9.01 0.03* 

10 919 3 6.23 0.10 • 11 919 3 0.47 0.92 

12 917 3 6.83 0.07 

13 914 3 9.67 0.02* 

14 921 3 11.75 0.01*'' 
... 

15 591 3 5.02 0.17 

16 301 3 3.29 0.35 

17 292 3 11.20 0.01* 

18 286 3 7.38 0.06 

• * P~.o5 
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CHI SQUARE VALUES FOR ATTITUDE VARIABLES ASSOCIATED WITH GRADE 

Variable Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

* p <.05 

N 

925 

923 

327 

915 

926 

919 

918 

924 

921 

919 

919 

917 

914 

921 

591 

301 

292 

286 

Degrees of 
Freedom 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Raw CHI 
Square 

26.05 

5.63 

7.35 

9.55 

13.98 

8.49 

0.66 

4.91 

16.07 

10.93 

3.92 

4.30 

0.70 

12.77 

11.57 

0.88 

2.86 

1.91 

Level of 
Significance 

0.00* 

0.13 

0.06 

0.02* 

0.00* 

0.04* 

0.88 

0.18 

0.00* 

0.01* 

0.27 

0.23 

o.87 

0.00* ... 

0.00* 

0.83 

0.41 

0.59 
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Appendix D 

Knowledge and Attitude Variables 
Listed by Subject Matter Category 
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KNOVlLEDGE AND ATTITUDE VARIABLES LISTED BY SUBJECT MATTER CATEGORY 

• CATEGORY KNOWLEDGE POSITION ON ATTITUDE POSITION ON 
VARIABLES INVENTORY VARIABLES INVENTORY 
NTTMHF.~ NUMBER 

Ecology 17 A-19 
19 A-21, B-21, C-21 
20 A-22 
24 A-26 
25 A-27 
64 C-22 
68 C-26 

Population 3 A-3 5 A-30, B-30, C-30 
28 B-3 15 B-28, C-28 

51 C-2 
54 c-5 

Natural Resources 8 A-8 
11 A-ll 
21 A-23 
38 B-13 
41 B-16, C-20 • 42 B-19, C-19 
44 B-22 
45 B-23 
46 B-24 
48 B-26 
49 B-27 
66 C-24 
67 c-25 
69 C-27 

... 

Energy Sources 2 A-2 
and Use 29 B-4 

40 B-15 
50 C-1 

Land Use 1 A-1 1 A-16, B-17, C-17 

.. 27 B-2 16 B-40 

General Pollution 39 B-14 4 A-29, B-29, C-29 

47 B-25 13 A-38, B-38, C-38 
14 A-39, B-39, C-39 

Air Pollution 14 A-14 
15 A-15 
30 B-5 

• 35 B-10 
53 C-4 
61 C-13 
63 C-16 
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• Water Pollution 6 A-6 
9 A-9 

10 A-10 
32 B-7 

43 B-20 
56 C-8 
57 C-9 
58 C-10 
59 e-n 

Noise Pollution 18 A-20 
34 B-9 
60 C-12 

Solid Wastes 31 B-6 
36 B-11 
52 C-3 
55 C-6 
70 C-15 

Radiation 4 A-4 
5 A-5 

26 B-1 

Environmental 7 A-7 :2 A-17, B-18, C-18 

• Health-Safety 12 A-12 17 c-7 

13 A-13 
16 A-18 
33 B-8 
37 B-12 
62 C-14 

Social Influences 22 A-24 3 A-28 

23 A-25 9 A-34, B-J4, C-34 

65 C-23 10 A-35, B-35, C-35 
11 A-36, B-36, C-36 
12 A-37, B-37, C-37 

Societal Problems 6 A-31, B-31, C-31 
7 A-32, B-32, C-32 
8 A-33, B-33, C-33 

18 C-40 

• 
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