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ABSTRACT

A STUDY OF THE RELATIONSHIP OF ENVIRONMENTAL

EDUCATION TO ENVIRONMENTAL ATTITUDES

AMONG COMMUNITY COLLEGE STUDENTS

By

John Christopher Ducat

Environmental educators maintain that environmental educa-

tion results in more positive environmental attitudes and behaviors.

They also assert that information disseminated by either the mass

media or traditional higher education has not resulted in these

outcomes. This study was designed to test the validity of these

assertions with the student body of a public junior college.

This study examined the relationship between the possession

of environmental information and the students' attitudes and behavioral

intentions toward the natural environment. It also sought to deter—

mine the relationship between students' scores on these dependent

variables and their exposure to mass media (hence environmental) news

and/or the number of college credits earned to date. Finally, the

study sought to determine if the instructor's modeling positive

environmental behaviors or providing the students with practical

environmentally positive alternatives to current behaviors would

influence the students to attain higher scores on these same dependent

variables.
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The study was conducted in three phases. The first phase

utilized 240 students divided into experimental and control groups by

classroom. The experimentals (taught by the researcher) received a

nine-hour special presentation in current environmental issues and

concerns. The controls (taught by three other instructors) were taught

the traditional "Introduction to Sociology and Anthropology" course

without the environmental unit. All classes were pre- and posttested

for environmental information, environmental attitudes, and environ-

mental behavioral intentions.

Analysis of covariance demonstrated significant gains in

environmental information and very significant gains in both environ-

mental attitudes and behavioral intentions in favor of the experimental

group. Furthermore, a Pearson correlation of the dependent measures

demonstrated that they had a very significant relationship to each

other, one that allowed the experimenter to predict over 75 percent of

the variance on any of the measures using any other measure.

In a second follow-up study conducted at three and six

months after the treatment, attitude changes were shown not only to

persist, but actually to improve over posttest gains. Actual environ-

mentally positive behavior changes were reported by most of the

students sampled.

One-way analysis of variance conducted on the pretests of

the students in phase one failed to show any differences between high

and low consumers of mass media news or between students with high and

low quantities of college credits earned to date.

The third phase of the study utilized four "Introductory

Sociology and Anthropology" classes all taught by the researcher.
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Students within each class were randomly assigned to experimental and

control groups. In two of these classes experimentals were exposed to

a special one-hour treatment in which the researcher showed a one-hour

slide presentation which depicted his modeling desirable environmental

behaviors in his own lifestyle. Controls were posttested prior to

viewing this presentation. Subsequent analysis of covariance failed

to show significant differences between experimental and control groups

in their possession of positive environmental attitudes and behavioral

intentions, although experimentals did score somewhat higher.

The other two classes involved in the third phase were

divided as described above and the experimentals received a special

one-hour presentation where the researcher provided them with a

variety of practical, environmentally positive, alternative behaviors

prior to the posttest. Again, controls were posttested prior to

exposure to the special presentation. Analysis of covariance again

failed to show significant differences between groups although again

experimentals scored somewhat higher on the dependent variables of

positive environmental attitudes and behavioral intentions. In both

of these third phase tests methodological problems were encountered

which could have affected test results.
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CHAPTER I

INTRODUCTION

The environmental abuses of the past and present have led

increasingly large numbers of experts to voice warnings similar to the

following, "If Homo Sapiens is to continue as the dominant species of

life on Earth, modern man must come soon to a better understanding of

the Earth and of what he has been doing to it." (Ehrlich and

Ehrlich, 1972)

By l977 the population explosion, coupled with "advancing"

technology and industrialization, and the attendant problems of

environmental stress--pollution in all its forms, depletion of

resources, limited space, malnutrition--had been documented beyond

serious contention. Similarly, beyond debate is the necessity of

having a well informed and highly motivated citizenry (at least in a

democracy) to develop and support reasonable and workable solutions

to ecological and conservation problems which take on greater urgency

daily.

While some may disagree, Ehrlich nonetheless has contended

that, "The explosive growth of the human population is the most signi-

ficant terrestrial event of the past million millenia. Three and one-

half billion people now inhabit the Earth, and every year this number

increases by 70 million. Armed with weapons as diverse as thermonuclear



 

bombs and DOT, this mass of humanity now threatens to destroy most of

the life on this planet . . . no geological event in a billion years--

not the emergence of mighty mountain ranges, nor the submergence of

entire subcontinents, nor the occurrence of periodic glacial ages--

has posted a threat to terrestrial life comparable to that of human

overpopulation." (Ehrlich and Ehrlich, 1972, p. 1)

At the current annual growth rate of approximately 2 percent

the world's population will double by the year 2,000, despite the fact

that approximately 34,000 persons, mostly young children, die of

starvation every day (Sutton and Harmon, l973). As the President's

Science Advisory Committee's panel on World Food Supply stated as early

as l967, the food supply will not keep pace. Nor has it. This panel

strongly urged the initiation of programs of population control

immediately.

Any program of population control rests primarily on the

motivation of people to regulate family size. Studies in numerous

countries at differing developmental stages and population densities

have supported the conclusion that people tend to have the number of

children that they say they want (Ehrlich and Ehrlich, I972, and

Villegas, l976). In other words, if population control is to be

effective, attitudes must change.

Coupled with the issue of population is the issue of

resource use, resulting in both resource depletion and pollution.

According to the United Nations Conference on the Human Environment,

"The depletion of natural resources is, of course, one of the chief

reasons for uncertainty concerning the continued ability of the

earth to support future human civilizations" (Ward and Dubos,



1972, p. xiii). In the highly controversial study, The Limits to
 

Growth, Meadows and Meadows challenged the contention that only

"future civilizations" will be endangered. Indeed, they demonstrate

that many of the elements critical to current technology/industry will

be exhausted before the year 2000 at current exponential rates of use.

Given the general validity of this assumption, what of

Americans' use of natural resources? According to Packard, “Americans

used more resources in the years between 1914 and 1954, not to mention

the years since then in which resource use has grown exponentially,

than all men had in the 4,000 years of recorded history before that

time." (Packard, 1968) In fact, "The volume of waste produced by

the average American doubled between 1920 and 1970 and is expected

to increase by half again between 1970 and 1980. Each American

produces one ton of waste per year, and at a given time accounts for

11 tons of steel in personal possessions (more than 40 percent of

which are luxury items--15 times the amount of the average of such

items for the rest of the world), most of which are designed to

become junk as soon as possible." (Anderson, 1976) If industrial

wastes are also considered, this admittedly incredible figure doubled

to over two tons of solid waste per person in 1975 (Southwick, 1975).

Obviously Americans have the worst record of resource waste

of any nation in the world at any point in history. We have approx-

imately 6 percent of the world's population and consume 30 to 40

percent of its resources (Ehrlich, 1972 and 1974; Meadows and Meadows,

1972; and Southwick, 1975). We also consume approximately 35 percent

of the world's energy, yet, ". . . more than 50 percent of all the

energy the U. S. produces is wasted. . . ." (Startwell and Abell,



1975) That's twice the amount of energy consumed by the 107 million

Japanese annually.

This waste of resources has been largely the product of

consumer attitudes and ignorance. And, as might be expected, it has

contributed very significantly to pollution.

Pollution, even when considered alone, has increased at

alarming exponential rates. Many experts maintain that the earth has

been so assaulted in recent years that recovery may not be possible at

all. Others maintain that we still have some time, though few suggest

we have much time, to halt the outpouring of poisonous substances into

the environment.

Clear signposts exist to document the severity of the problem.

For example, a recent survey of 969 public water systems in the United

States concluded that 41 percent deliver "inferior water" and 9 percent

deliver "dangerous water" according to liberal U. S. Public Health

Guidelines (Southwick, 1975). This comes as not real surprise when

one considers that since World War II the United States has pumped more

than 100,000 chemical substances into the Great Lakes alone, 99,000 of

which haven't been analyzed in terms of their present or potential

hazards to man or the larger environment (The State Journal, Nov. 28,

1976). The American public has been advised that it will cost approx-

imately $72 billion to maintain the Great Lakes, the world's largest

natural freshwater source, at present levels (The State Journal,

Dec. 8, 1976).

According to the Cousteau Society, Some 8,000 new chemicals,

«or new uses of existing chemicals, have been developed each year.

lhnong other adverse effects of these chemicals in recent years, the



Society has reported that they have been responsible for approximately

31 percent of workers' health problems (Calypso Log, December, 1976).
 

Perhaps the ultimate impact of water pollution has been best

expressed by Jacques-Yves Cousteau when he stated, "Each month we now

pour so many millions of tons of poisonous waste into the living sea

that in perhaps 20 years, perhaps sooner, the oceans will have

received their mortal wound. . . ." (National Wildlife, April-May,
 

1975) He has estimated that total marine life has already been

reduced by approximately 40 percent in as many years. The sole

reason: man. A telling example is the city of Los Angeles which

pumps more than 200 million gallons of raw sewage into the Pacific

daily. The oceans are absolutely essential to man's survival in

many ways, not the least of which is that they produce approximately

40 to 50 percent of his oxygen.

As has been pointed out above, pollution is a product of

population and industrialization. But has Commoner has pointed out,

some technologies have been more destructive than others. He

maintained that, "Since 1945 the increases in environmentally

destructive technologies and products range anywhere from 200 to

6,000 percent." He concluded, "This pattern of economic growth is

the major reason for the environmental crises." (Anderson, 1976)

As man's numbers and industrial capacity increase, other

species have been crowded and/or polluted into extinction. According

to the Smithsonian Institution, "Nearly a tenth of the world's

flowering plants are so scarce now as to be considered in danger of

extinction.“ (Gasnell, 1976) The picture is no brighter for

animals, as the 1972 Wildlife Conference on Endangered Species reported



that 10 percent of all species of wildlife are now endangered,

including 15 percent of those animals in the United States. In fact,

the Department of the Interior has reported that even man's closest

"relatives" are not exempt, with 54 species of other primates listed

as endangered or extinct (The State Journal, Nov. 26, 1976).
 

This admittedly grim picutre has been further complicated

by the fact that modern transportation and communications have

produced a worldwide "revolution of rising expectations." The

developing nations not only desperately need but are beginning to

demand more adequate food supplies and a greater share of the world's

resources, including non-renewable resources. Given that the United

States consumes far more than its share of these finite resources,

increased demands by others must result in increased competition

and the stress that accompanies same. For example, while approximately

20 million people starve annually and a majority of the world's

people are inadequately fed, United States citizens consume 62 percent

more than the maximum daily food requirements. In fact, if the U. S.

had fed its production of high protein grains and grain supplements to

people directly, instead of to food animals which are 10 to 25 percent

efficient, it could have made up for 90 percent of the world's protein

deficiency (Ehrlich, 1974). To most of the world's people the

continuation of such inequalities is unthinkable.

The momentous problems briefly etched above are not solvable

by what Hardin defines as a "technical solution," that is, "one that

requires a change only in the techniques of the natural sciences,

demanding little or nothing in the way of change in human values or

ideas of morality." (Garrett Hardin, "The Tragedy of the Commons,"



6a

in Enthoven and Freeman III, 1973) The solution to these and related

problems will require a reapplication of technology to be sure, but

they will also require highly significant changes in political values

and processes, as well as changes in economic and social values. It

therefore logically follows that, at least in democratic nations, an

enlightened citizenry is essential to successfully cope with these

environmental problems.

In recent years environmental issues have received greater

media coverage, but this exposure has been generally of a fragmented

nature, i.e., we learned that an oil spill had occurred and that

"environmentalists" were concerned, but we did not receive the basic

information needed to assess this problem in terms of its effects on

various flora and fauna, including man himself. Thus most media

coverage has not provided its audiences with any coherent framework

into which news items might be placed to gain any organized under-

standing of the items' significance or their interrelationships with

other issues or concerns. As a result, cognitive dissonance may lead

to a depreciation of the individual listener's, viewer's, etc., role

in the creation of the problem and/or a depreciation of his/her

responsibility to take any sort of corrective action.

It can be argued that the presentation of coherent bodies

of knowledge, theories, etc., are not the rightful responsibility of

the media but more properly are considered a legitimate function of

the public educational system. It may be assumed that young people

will acquire sufficient organized information about our environmental

situation to be motivated to think and act in a manner which would

contribute to the solutions to problems they understand and appreciate.



It has even been assumed that our young people have acquired a reason-

able understanding and appreciation of these problems in the course of

their pre-college public education. Have they? It has been further

assumed that our public institutions of higher education have con-

tributed significantly to their students' environmental literacy by

building on whatever base the students may have acquired. Is this in

fact the case?

Does the public higher education experience, which aims at

developing an enlarged perspective in its students, including an

accurate world view of man and his environment, does such an institu-

tion meaningfully contribute to the development of an understanding

of our urgent environmental problems and instill in its students any

desire to contribute to the solutions so urgently needed? Or does

the public higher education experience ignore the transmission of this

information which is absolutely vital to any accurate world view of

man's relationship to man or to his larger environment? How well do

the consumers, i.e., the students, believe their public institutions

have prepared them to understand and deal with environmental issues?

If adequate environmental information is being presented by

our public institutions of higher education, are they also instilling

the desired knowledge and attitudes which stimulate the student to

active concern? Does acquiring such environmental knowledge and

attitudes affect the way the student intends to act, or does act,

toward environmental issues?

Is it necessary or even desirable for the instructor of an

environmental education course to model environmentally positive

behaviors? Does such modeling result in more positive environmental



 

 
 

attitudes and/or behavioral intentions on the part of the students?

Is it essential that students learn what they can do in

their current situation to improve environmental conditions? Does

the absence of such information affect their internalization of

environmentally positive attitudes or reduce their initiative to act

in an environmentally positive manner?

This study is an attempt to determine the answers to these

and similar questions as they relate to the program of one public

junior college.

More specifically, this study will undertake steps to test

the hypotheses that teaching a two to three week unit concerning basic \

environmental issues will result in students demonstrating increased 1

environmental information, more positive environmental attitudes, and

more expressed willingness to engage in environmentally desirable /

behaviors. It has been hypothesized also that the normal curriculum

provided by the public junior college does not significantly increase

the students' scores on these variables and that attending to more

mass media news likewise has no appreciable effects on these environ-

mental variables. Finally, two issues related to the teaching of

environmental education programs were tested. First, the hypothesized

postive influence on students' attitudes and behavioral intentions

resulting from the instructor's modeling of the behaviors he advocates

for others was tested. And secondly, the hypothesized positive effect

of’the instructor providing students with information outlining actual

steps that they could take to assist in improving environmental quality

was tested. It was expected that those receiving such information

would demonstrate more positive attitudes and more willingness to



 

engage in environmentally positive behaviors.



 

 

  

CHAPTER II

REVIEW OF THE LITERATURE

Introduction
 

The need for changing attitudes is a prerequisite for

controlling environmental decay has been noted. Stebbens (1971),

in discussing the relationship between attitudes and the willingness

to act towards correcting environmental problems, maintained,

". . . the solution lies rather in changing social attitudes, which

is far more difficult than developing new techniques. It seems clear

that until we can achieve a wide-spread change in our attitude toward

nature, the degradation of our biosphere will continue." (p. 168)

Attitudes

Since this study is generally concerned with the effects of

information on attitudes and subsequent behavior as it relates to

environmental issues, it would seem appropriate to first designate our

parameters when utilizing the term attitude. This seems particularly

important since the term attitude has perhaps been the most widely

used concept in the behavioral sciences by both theorists and

researchers.

Historically, attitude has been used in a variety of con-

texts, e.g., in the 17th century the term referred to the physical

positioning of an artist's subject with respect to a background (Liska,

10
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1975). The modern use of the term, however, has its roots in the work

of Wilhelm Wundt and his colleagues in their experiments concerning

the speed of reaction to a stimulus. They discovered that an

individual who was in a ”set" to make a response could do so far

faster than another person not so prepared. This discovery was

followed by a number of others from which the general concept of

attitude as a predisposition to action emerged.

By the 1930's social psychologists were using "attitudes"

in numerous contexts. In fact, one encyclopedic summary of attitude

studies (Nelson, 1939) listed approximately 30 different meansings for

the term. Examples include (1) organic drives, (2) a "core of affect,"

(3) the emotional concomitants of action, (4) permanently felt dis-

positions, (5) a disposition modifying rising experience, (6) a way of

conceiving an object, a posture of consciousness, (7) an integration

of the specific responses into a general set, and so on. Note that

most of these usages also infer an affective or feeling component.

This context was perhaps best expressed by Thurstone's 1931 definition

of attitude as, "The amount of affect for or against a psychological

object." (Loree, 1970) From such conceptions emerged the concept

of attitude as incorporating affective as well as cognitive com-

ponents. This idea has persisted and is generally regarded as given

by modern theorists and researchers with little modification; e.g.,

Brievald (1973), "The general affective response to a denotable

psychological object" (p. 204); or Kapp (1972), "A person's favorable

or unfavorable expression toward a class of objects or events." In a

similar vein a recent conference held at Cornell University on "The

State of the Art on Methodology for Studying Environmental Perceptions,
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Beliefs, Values and Attitudes," identified cognitions as basic to all

psychological states and distinguished a belief (i.e., a cognition

which had the feeling attachment of credulity) from an attitude (i.e.,

a cognition which-had the feeling attachment of "valence" or attrac-

tiveness);'-

Taking the process a step further Bennett (in Swan and Stapp,

1974) first agreed. "Attitudes consist of affect and cognitive com-

ponents." He then added, "Attitudes also cluster together to form

values. Values motivate and guide people's actions. In this respect,

they have been equated with clusters of attitudes with action tendency

components."

While the term "value," like attitude, may take a multitude

of different meanings, the researcher uses it throughout this paper in

this context.

Today there are basically two major conceptions of attitude

in the literature. While both have certain elements in common (e.g.,

both assume a stimulus-response framework), they differ in the kinds

of inferences their proponents would derive from the behavior referent

(observable attitudinal responses). These two types of conceptions

are called (1) probability conceptions and (2) latent process concep-

tions (Liska, 1975, p.27).

Generally speaking, probability conceptions of attitude

stress consistency of response to various stimulus objects or situ-

ations. Examples-include: Campbell, "An individual's social attitude

is an enduring syndrom of response consistency with regard to a set of

social objects"; Rosenberg, et a1. (1960), "Predispositions to respond

in a particular way toward a specific class of objects"; Sarnoff
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(1960), "A disposition to react favorably or unfavorably to a class of

objects"; Kretch and Crutchfield, "An enduring organization of motiva—

tional, perceptual and cognitive processes with respect to some aspects

of the individual's world"; and Fuson, "The probability of occurrence

of a defined behavior in a defined situation." Among the advantages of

this conception of attitude is the fact that measurement becomes a

rather straight-forward task.

On the other hand, latent process conceptions of attitude,

while also including the notions of the stiumuls-response framework and

of consistency or probability, have gone a step further and postulated

the additional idea that the individual's behavior is affected,

mediated, or somehow shaped by some underyling process. Examples

include: Allport, "An attitude is a mental and neural state of readi-

ness exerting a directive influence upon the individual's response to

all objects and situations to which it is related”; or Doob, "An

attitude refers to an implicit response that is both anticipatory and

mediating in reference to patterns of overt responses, that is evoked

by a variety of stimulus patterns, and that is considered as socially

significant in the individual's society." Given this orientation, the

task of measurement becomes one of classifying the individual on a

hypothetical quantitative continuum, that being the latent variable.

This classification is then thought to further explain or condition

the probability of the expression of the attitude. While this concep-

tion of attitude has the advantage of allowing more complex thinking

of the relationship of affective and cognitive components to beha-

vioral expressions, it poses the serious problem of demonstrating the

existence and functioning of the latent variable or variables.
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For this reason this writer has adhered to the concept of attitude as a

psychological state with affective and cognitive components that

influence the probability of a given response or class of responses to

a stimulus or class of stimuli.

More specifically, this study has utilized a synthesis of two

definitions of attitude in an attempt to provide clear conceptual param-

eters. The first definition is that of Osgood, et a1. (1957), which

held that attitudes ". . . are predispositions to respond, but are

distinguished from other such states of readiness in that they are

predisposed toward an evaluative response." This definition provides
 

us with a gestalt view of attitude. The second definition provides the

dissected view, i.e., Krech, et a1. (1962), which stipulated that an

attitude is ". . . an enduring system of positive or negative evalu-

ations, emotional feelings, and pro or con action tendencies with

respect to a social object."

Both these definitions included, or alluded to, three com-

ponent parts of an attitude. These three components, cognitive,

feeling, and action tendency, make up the operational definition of

attitude for this study.

It has been generally accepted that attitudes are acquired

through the socialization process and are subject to change or modifi-

cation through experiences which have an effect on either their

cognitive or affective components or both. It has been generally

accepted also that attitudes have the properties of direction or

favorableness, salience, intensity, and generality (Remmers and Gage,

1955). Remmers and Gage also identified attitudes as public or

private, common or individual. In that system, "Public attitudes
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are those that people will talk about freely in almost any social

situation; the more a person thinks his attitudes are likely to be

disapproved or punished, the more private he is likely to keep them."

(Worth, 1966, p. 8) Similarly, "Common attitudes are when many

people have attitudes of more or less favorableness, intensity, and

the like, toward a given attitude object; individuals may however

have attitudes toward things that no one else is aware of or cares

about." (Worth, op. cit.)

In addition, Katz and Stotland (1959) have also classified

attitudes by type. They have identified five types, including

(1) affective associations, which are formed by generalizing a positive

or negative affect to surrounding objects and do not contain a beha-

vioral component, (2) intellectualized attitudes, which develop from

our need to order our perceptions and have a heavy cognitive component

as well as an affective core and may or may not influence behavior,

(3) action-oriented attitudes, in which valued objects stimulate need-

satisfying action tendencies with a minimum amount of cognitive activity,

e.g., attitudes toward eating, (4) balanced attitudes, which have an

elaborate cognitive content, and action orientation, an affective core,

and serve consciously recognized and accepted needs, and (5) ego-

defensive attitudes, which are similar to balanced attitudes but

originate from internal conflict and result in behavior directed at

objects that cannot solve the conflict. In such a typology the

intellectualized and balanced attitudes become the focus of the

environmental educator who wishes to see changes irI affective and

cognitive components result in positive action.
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Environmental Attitudes

Having developed the basis for an operational definition of

"attitude" above, environmental attiudes become an enduring system of

affective evaluations, emotional feelings, and action tendencies with

respect to the natural environment either as a totality or in relation

to specific subparts thereof, e.g., an individual's attitude(s) toward

water pollution. This definition holds that an individual's internal

psychological state involves a tendency to perceive and react in a

particular manner toward some aspect of his environment. Hence this

definition parallels that used by Perkes (1973).

When conceived of thus, "Environmental education has as its

goal nothing less than transforming man's attitude toward the world

in which he lives . . . ." (Quinn, 1976, p. 65) For the environmental

crisis didn't just happen, "Instead, problems of environmental pollu-

tion are the result of the collective interaction of many economic,

social, political, and technological factors which are ultimately the

product of human attitudes and valuesP (Towler and Swan, 1972, p. 54)

Towler and Swan pointed out that, "In a democratic society, the

resolution of problems such as pollution is closely linked with public

participation in decision-making. What we should be striving to do is

to create a future citizenry which is knowledgeable about the bio—

physical environment and its associated problems, aware of how to

become involved in the resolution of these problems, and is motivated

to do so." (Ibid.)

While some (e.g., Morgan, Hendee, etc.) have argued that it

is not the function of education to deliberately seek to affect the
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attitudes and values of students, the writer disagrees. Rather, he

concurs with Gratz who asserts that, "Teachers have the responsibility

to help inform students about the crises in the environment. . . . The

student's way of thinking must also be developed to make it readily

apparent to him that an extremely serious threat is involved--a threat

that calls for action and sacrifice on his part." (Gratz, 1971, p. 73)

In a similar manner, Herrscher (1973) argued that we must

overcome certain existing attitudes toward the environment if we are

to even begin to seriously approach any solutions to the environmental

crisis. Specifically, he argued that we must overcome the notion that

everything on this planet was placed here primarily for our benefit and

use, and that we are not separate from or superior to the rest of

creation but are interrelated with and interdependent on all other

things.

In short, "There seems to be almost unanimous agreement

among environmentalists that part (if not all) of our environmental

problems stem from our current social values." (Swan, in Swan and

Stapp, 1974, p. 34) Since this is the case and since, "It is impos-

sible to have human interaction when some form of persuasion does not

exist" (ibid., p. 35), the issue of whether or not environmental

educators should aim their instruction at changing environmental atti-

tudes and values becomes, for the researcher at least, a non-issue.

Like Knapp, he believes, "It is naive to assume that teachers do not

attempt to impose specific attitudes and values upon their students,

educational institutions were organized to shape cultural values and

attitudes of youth." (Knapp, 1972, p. 2) And like Hoether (1973),

the writer feels we too, ".~. . should not apologize for attempting



 

 

18

to create a new population and environmental ethic hm). 12-13). Thus

the researcher concurs also with Stapp when he states, ". . . if

environmental education is to achieve its greatest impact, it must

(1) provide factual information that will lead to understanding of the

total biophysical environment, (2) develop a concern for environmental

quality that will motivate citizens to work toward solutions to bio-

physical environmental problems, and (3) inform citizens as to how

they can play an effective role in achieving the goals derived from

their attitudes." (Stapp, et al., 1969, p. 30)

In consideration of this discussion and for the purposes of

this study, environmental education programs shall be defined as,"Any

program of education for or in the outdoors; man and his relationship

to his cultural, natural, and physical environment; development of

environmental awareness and ethics; rational utilization of our en-

vironment; conservation of our natural resources; pollution control

education; or nature study and interpretation." (Perkes, 1973, p. 12)

One product of environmental education is the possession of

environmental information. For purposes of this study the success of

any program of environmental education shall be measured by the sub-

ject's store of environmental information as measured by the Syracuse

Environmental Awareness Tests, Level III, Form A. The other product

of environmental education is (or should be) the possession of pro-

environmental attitudes. For purposes of this study the presence or

absence,, intensity, and direction of environmental attitudes will be

defined as the respondents scores on the Syracuse Environmental Aware-

ness Test, Level III, Form D, and the Ducat/Harrison Environmental

Attitude Inventory.
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The Problem
 

Having developed the operational definitions necessary for

study of the effectiveness of a program of environmental education,

the writer will now turn his attention to a number of further questions.

First, does environmental education (information) effectively impact

environmental attitudes? Secondly, if such an effect does occur, are

some groups impacted more than others? Thirdly, what factors other

than information affect environmental attitudes? And finally, are

changes in environmental attitudes reflected in changes in actual

behavior?

Since these are very different questions, they will be taken

up separately. In general, the review sequence will follow Stapp's

(1969) proposal that as an individual acquires broad environmental

understanding (knowledge), he will develop a social conscience (atti-

tudes) that will affect his behavior (actions) toward the total environ-

ment.

Environmental Knowledge--

AttitUde Relationship Studies

There is increasing recognition in the literature

that not all knowledge will lead automatically and

quickly to attitudes and behavior favorable to pollution

abatement . . . Nevertheless the general assumption is

highly plausible, that a broad public literacy of bio-

logical and ecological concepts is at the heart of defin-

ing, reclaiming, and maintaining environmental quality

. The assumption that such concepts can be taught

is indicated already in both theory and research, but

the results of education are variable, sometimes

resulting in little or no change.

(Ramsey and Rickson, 1976, p. 10)

While the researcher concurs with Ramsey and Rickson, he

does, however, feel that in all fairness it is necessary to point out
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that while not all studies demonstrated a clear and significant change

in attitudes toward environmental issues or conservation, the over-

whelming number did. In reviewing approximately 30 such studies, all

but 6 did demonstrate a clear and significant change in environmental

attitudes as a result of increased information or exposure to ecologi-

cal principles. In addition, several of those studies which did not

demonstrate this relationship can be shown to suffer from methodologi-

cal problems which the writer will discuss presently. For the sake of

convenience these studies are summarized in outline fashion in

Table 1 below.

In Quinn's (1976) study tenth grade students were exposed to

20 "value sheets," two per week for ten weeks, each presenting

environmental information and/or outlining an environmental issue or

problem, and no significant attitude change occurred. When one con-

siders how these "value Sheets" were employed, however, this seemingly

discordant finding becomes far more understandable. The "value sheets"

were handed out to students to review and discuss with their friends and

take home to review. Only ten minutes were allowed in class for dis-

cussion per week and that discussion took place between 4-5 peers who

were broken into small groups for this purpose. The important thing

to note here is that students received no in-class instruction, the

teacher did not hold students responsible for the material, nor did the

teachers take any significant part in the discussion. Under these

conditions one would not expect to find any significant change in

attitudes because there was very little change in information. To

assume that 10th grade students would, on their own and without

incentive, internalize information obtained in school on their own
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r
a
d
e
r
s

i
n
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o
r
t
h
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r
o
l
i
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.

U
s
e
d

t
h
e

E
n
v
i
r
o
n
m
e
n
t
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l

K
n
o
w
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e
d
g
e
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O
p
i
n
i
o
n

S
u
r
v
e
y
.

P
r
e

&
p
o
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t
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e
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t
e
d

6
t
h
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r
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d
e
r
s
'

e
n
v
i
r
o
n
m
e
n
t
a
l

i
n
f
o
r
m
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t
i
o
n
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t
t
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-

t
u
d
e
s

w
i
t
h
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e
a
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h
e
r
s
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o
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c
e
i
v
e
d
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p
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c
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v
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r
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n
m
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n
t
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l
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(
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x
p
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r
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e
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t
a
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e
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E
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v
i
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o
n
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n
t
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l
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n
o
w
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e
d
g
e
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O
p
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n
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n

S
u
r
v
e
y
.
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c
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t
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e
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c
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c
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c
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c
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c
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a
n
d

s
i
m
u
l
a
t
i
o
n

s
t
u
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u
c
t
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.

F
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u
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d
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i
g
h
e
r
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n
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r
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t
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o
n
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o
c
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t
e
d

w
i
t
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r
e

f
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v
o
r
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b
l
e
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t
t
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t
u
d
e
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d
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o
r
e

w
i
l
l
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n
g
n
e
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s
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x
p
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e
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s
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t
t
i
t
u
d
e
s
.

M
a
l
e
s

h
i
g
h
e
r

i
n
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n
f
o
r
m
a
t
i
o
n
.

M
a
s
s

m
e
d
i
a

o
f
t
e
n

c
o
n
f
u
s
e
s

s
t
u
d
e
n
t
s

w
i
t
h
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e
c
h
n
i
c
a
l
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r
m
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o
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o
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.

M
a
n
y

S
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s
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n

l
o
w

i
n
f
o
.

g
r
o
u
p

a
t

c
o
n
c
r
e
t
e

o
p
e
r
a
t
i
o
n
a
l

l
e
v
e
l

(
P
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a
g
e
t
'
s

m
o
d
e
l
)

d
e
s
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i
t
e

c
h
r
o
n
o
l
o
g
i
c
a
l
l
y

b
e
i
n
g
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t
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r
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l
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p
e
r
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t
i
o
n
s
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e
v
e
l
.

T
h
o
s
e
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t
u
d
e
n
t
s

l
e
a
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t
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e
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o

e
s
c
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p
e
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e
t
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i
t
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l
l
u
t
e
d
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r
w
e
r
e

t
h
e

l
e
a
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t
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w
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r
e

o
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t
h
e
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r
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l
l
u
t
i
o
n
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e
p
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c
t
e
d
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e
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d
e
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.
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e
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n
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e
f
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c
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t

o
f

.
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u
d
e
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m
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e
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b
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e
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e
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r
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i
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u
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e
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i
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u
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d
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c
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t
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c
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p
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p
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c
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c
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c
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p
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p
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n
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8
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t
t
i
t
u
d
e
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.
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e
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h
e
r
s
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t
t
e
n
d
e
d
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o
r
k
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o
p

i
n
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a
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n
g
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n
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t
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e
.

U
s
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g

8
8
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e
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y
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e
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c
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s
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o
m
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y
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e
l
e
c
t
e
d
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l
u
n
t
e
e
r
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o
l

8
p
r
e

8
p
o
s
t

t
e
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t
i
n
g

f
o
r

e
n
v
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r
o
n
-
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e
n
t
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l
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t
t
i
t
u
d
e

8
i
n
f
o
.

a
n
d

c
o
m
p
a
r
e
d

w
i
t
h

c
o
n
t
r
o
l
s

n
o
t
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t
t
e
n
d
-

i
n
g

e
n
v
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r
o
n
.

s
y
m
p
o
s
i
u
m
.

Q
u
e
s
t
i
o
n
n
a
i
r
e

f
o
r

e
n
v
i
r
o
n
m
e
n
t
a
l

i
n
-
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o
r
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t
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o
n

8
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t
t
i
t
u
d
e
s

w
i
t
h

p
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e

8
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o
s
t
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n
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s
t
r
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t
i
o
n

(
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h
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g
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n

Y
C
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a
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p

e
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l
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t
i
o
n
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.
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o
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r
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e
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o
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c
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l
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c
e
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u
r
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d
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n
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n
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n
a
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y
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i
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c
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R
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v
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r
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p
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p
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c
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p
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c
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u
d
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e
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p
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r
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l
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l
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.
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p
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r
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t
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l
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u
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t
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i
n
t
r
o
d
u
c
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t
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c
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n
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t
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l
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o
c
e
d
u
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e
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e
d
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O
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.
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s

p
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e
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t
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e
d
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r
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n
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o
.

8
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u
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.
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u
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i
g
n
i
f
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c
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n
t
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n
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e

i
n

s
o
c
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l

v
a
l
u
e
s

r
e
l
a
t
e
d

t
o

e
n
v
i
r
o
n
m
e
n
t
a
l
l
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r
a
b
l
e
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t
i
t
u
d
e
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d
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s
l
i
g
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t
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e
n
d
e
n
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y
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o
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o
n
s
u
m
e

l
e
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s

i
n

t
h
e

e
x
p
e
r
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i
m
e
n
t
a
l
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r
o
u
p
.

E
x
p
e
r
i
m
e
n
t
a
l
s

b
e
c
a
m
e
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o
r
e

h
u
m
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n
i
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t
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,
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r
e

p
e
r
s
o
n
-
c
e
n
t
e
r
e
d

a
n
d

m
o
r
e

r
e
s
p
o
n
s
i
b
l
e

t
o

o
t
h
e
r
s
.
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o
u
n
d
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i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e

b
e
t
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e
e
n

p
r
e
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p
o
s
t

t
e
s
t
s

f
o
r

b
o
t
h

i
n
f
o
r
m
a
t
i
o
n

a
n
d

a
t
t
i
t
u
d
e
s

i
n

e
x
p
e
r
i
m
e
n
t
a
l

g
r
o
u
p
.

F
o
u
n
d

c
a
m
p

e
x
p
e
r
i
e
n
c
e
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i
d
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n
c
r
e
a
s
e
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n
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r
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t
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n
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u
t
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t
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e
c
e
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r
i
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y
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c
e
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e
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t
i
v
e
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v
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t
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l

a
t
t
i
t
u
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e
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.
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t
h
e
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r
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g
t
h

8
n
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t
u
r
e

o
f
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s

e
n
v
i
r
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n
m
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t
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l
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t
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t
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s

c
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h
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.
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p
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u
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i
t
i
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c
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c
a
n
t
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c
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c
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c
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p
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.
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.
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u
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i
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l
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i
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p
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c
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c
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c
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=
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d
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b
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u
d
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c
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p
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i
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n
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n
v
i
r
o
n
m
e
n
t
a
l

k
n
o
w
l
e
d
g
e

8

a
t
t
i
t
u
d
e
s
.

E
x
p
e
r
i
m
e
n
t
a
l
s

r
e
c
e
i
v
e
d

c
o
u
r
s
e

i
n

f
o
u
r

8
h
o
u
r

d
a
y
s
,

c
o
n
t
r
o
l
s

o
v
e
r

8
w
e
e
k
s
.

N
o

s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e
s

n
o
t
e
d

b
e
t
w
e
e
n

n
a
t
u
r
a
l

s
c
i
e
n
c
e

m
a
j
o
r
s

8
o
t
h
e
r
s

i
n

t
h
e

a
s
s
i
g
n
m
e
n
t

o
f

e
n
v
i
r
o
n
m
e
n
t
a
l

i
s
s
u
e
s

a
s

p
r
i
o
r
i
t
i
e
s
.

H
o
w
e
v
e
r
,

s
o
m
e

c
o
u
r
s
e
s

(
i
n
c
l
u
d
i
n
g

g
e
n
e
r
a
l

e
c
o
l
o
g
y
)

d
i
d

i
n
f
l
u
e
n
c
e

S
'
s

a
s
s
i
g
n
m
e
n
t

o
f

p
r
i
o
r
i
t
i
e
s
.

F
o
u
n
d
,

"
R
e
s
p
o
n
d
e
n
t
s

w
h
o

h
a
d

r
e
c
e
i
v
e
d

m
o
r
e

i
n
f
o
r
m
a
t
i
o
n

a
b
o
u
t

B
a
y

p
o
l
l
u
t
i
o
n

w
e
r
e

m
o
r
e

l
i
k
e
l
y

t
o

b
e
l
i
e
v
e

c
o
n
t
a
c
t

w
i
t
h

t
h
e

B
a
y
'
s

w
a
t
e
r
s

c
o
u
l
d

b
e

h
a
r
m
f
u
l
.
"

(
p
.

2
3
5
)

F
o
u
n
d

t
h
a
t

e
v
e
n

w
i
t
h

t
h
e

o
p
e
r
a
t
i
o
n

o
f

a

c
e
i
l
i
n
g

e
f
f
e
c
t

i
n

t
h
e

e
a
r
l
i
e
r

s
a
m
p
l
e

t
h
e
y

o
b
s
e
r
v
e
d

a
s
i
g
n
i
f
i
c
a
n
t

s
h
i
f
t

t
o
w
a
r
d

m
o
r
e

c
o
n
c
e
r
n

r
e
g
a
r
d
i
n
g

e
n
v
i
r
o
n
m
e
n
t
a
l

p
r
o
b
l
e
m
s
.

7
5
%

S
'
s

i
n
t
e
r
v
i
e
w
e
d

i
n
d
i
c
a
t
e
d

a
"
m
o
d
e
r
a
t
e
"

o
r

"
g
r
e
a
t
"

i
n
c
r
e
a
s
e

i
n

c
o
n
c
e
r
n
.

F
o
u
n
d

e
x
p
e
r
i
m
e
n
t
a
l

S
'
s
w
e
r
e

s
i
g
n
i
f
i
-

c
a
n
t
l
y

m
o
r
e

c
o
n
c
e
r
n
e
d

a
n
d

k
n
o
w
l
e
d
g
e
a
b
l
e

a
b
o
u
t

o
v
e
r
p
o
p
u
l
a
t
i
o
n
.

F
o
u
n
d

n
o

s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e
s

b
e
t
w
e
e
n

g
r
o
u
p
s

t
a
u
g
h
t

i
n

d
i
f
f
e
r
e
n
t

t
i
m
e

f
r
a
m
e
s

f
o
r

a
t
t
i
t
u
d
e
s

b
u
t

d
i
d

g
e
t

a
s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e

i
n

k
n
o
w
l
e
d
g
e
.

A
l
s
o

f
o
u
n
d

a
s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n

p
r
e

8
p
o
s
t

t
e
s
t
s

f
o
r

b
o
t
h

i
n
f
o
r
m
a
t
i
o
n

8

a
t
t
i
t
u
d
e
s

f
o
r

b
o
t
h

g
r
o
u
p
s
.

N A



 

2
2
.

2
3
.

2
4
.

2
5
.

2
6
.

2
7
.

M
i
t
c
h
e
l
l

8

L
u
n
n
e
b
o
r
g

(
1
9
7
3
)

R
o
c
c
h
i
o

(
1
9
7
1
)

G
e
o
r
g
e

(
1
9
6
6
)

W
h
i
t
e
m
a
n

(
1
9
6
5
)

H
a
r
r
i
s
o
n

(
1
9
7
5
)

R
a
m
s
e
y

8
R
i
c
k
s
o
n

(
1
9
7
6
)

S
a
m
e

(
1
9
7
1
)

W
a
s
h
i
n
g
t
o
n

s
t
a
t
e

S
a
m
e

L
a
u
g

(
1
9
5
8
)

S
a
m
e

(
1
9
6
3
-
6
4
)

I
o
w
a

S
a
m
e

I
n
d
i
a
n
a

S
a
m
e

M
i
n
n
e
s
o
t
a

E
v
a
l
u
a
t
i
v
e

s
t
u
d
y

o
f

e
n
v
i
r
o
n
m
e
n
t
a
l

e
d
u
c
a
t
i
o
n

p
r
o
g
r
a
m

f
o
r

l
s
t

g
r
a
d
e
r
s

i
n

t
w
o

s
c
h
o
o
l
s
.

E
x
p
e
r
i
m
e
n
t
a
l

S
'
s

e
v
a
l
u
a
t
e
d

b
y

i
n
t
e
r
v
i
e
w
s
,

p
a
r
e
n
t

q
u
e
s
t
i
o
n
n
a
i
r
e
s
,

t
e
a
c
h
e
r

e
v
a
l
u
a
t
i
o
n
s

a
n
d

t
w
o

I
.
Q
.

t
y
p
e

t
e
s
t
s
.

S
'
s

p
o
s
t

t
e
s
t
e
d
.

A
s
s
e
s
s
m
e
n
t

o
f

s
u
m
m
e
r
w
o
r
k
s
h
o
p

i
n

e
n
v
i
r
o
n
m
e
n
t
a
l

e
d
u
c
a
t
i
o
n

f
o
r

C
o
l
o
r
a
d
o

y
o
u
t
h
.

S
e
l
f
-
r
e
p
o
r
t

q
u
e
s
t
i
o
n
n
a
i
r
e
s

8
a
c
t
u
a
l

b
e
h
a
v
i
o
r

f
o
r
m

b
a
s
i
s

f
o
r

c
o
n
c
l
u
s
i
o
n
s
.

U
s
i
n
g

5
0

c
o
l
l
e
g
e

f
r
e
s
h
m
e
n

e
n
r
o
l
l
e
d

i
n

a
b
i
o
l
o
g
y

c
l
a
s
s

w
i
t
h

e
x
p
e
r
i
-

m
e
n
t
a
l
s

e
x
p
o
s
e
d

t
o

2
w
e
e
k

c
o
n
s
e
r
-

v
a
t
i
o
n

u
n
i
t

8
f
i
e
l
d

e
x
p
e
r
i
e
n
c
e
.

A
l
l

S
'
s

p
r
e

8
p
o
s
t

t
e
s
t
e
d

f
o
r

i
n
f
o
r
m
a
t
i
o
n

a
n
d

a
t
t
i
t
u
d
e
s
.

U
s
i
n
g

L
a
u
g
'
s

L
i
c
k
e
r
t

t
y
p
e

s
c
a
l
e
,

p
r
e

a
n
d

p
o
s
t

t
e
s
t
i
n
g

f
o
r

e
n
v
i
r
o
n
-

m
e
n
t
a
l

i
n
f
o
r
m
a
t
i
o
n

8
a
t
t
i
t
u
d
e
s

t
e
s
t
e
d

c
l
a
s
s

e
x
p
o
s
e
d

t
o

e
n
v
i
r
o
n
.

i
n
f
o
.

(
2
n
d

s
e
m
e
s
t
e
r

c
l
a
s
s
)

u
s
i
n
g

l
s
t

s
e
m
e
s
t
e
r

c
l
a
s
s

8
a

b
i
o
l
o
g
y

c
l
a
s
s

a
t

N
o
r
t
h
w
e
s
t
e
r
n

C
o
l
l
e
g
e

a
s

c
o
n
t
r
o
l
s
.

E
v
a
l
u
a
t
i
v
e

s
t
u
d
y

o
f

p
r
i
v
a
t
e

l
i
b
-

e
r
a
l

a
r
t
s

c
o
l
l
e
g
e

(
T
a
y
l
o
r

U
n
i
v
.
)

i
n

d
e
v
e
l
o
p
i
n
g

e
n
v
i
r
o
n
m
e
n
t
a
l

a
w
a
r
e
-

n
e
s
s

i
n

i
t
s

s
t
u
d
e
n
t
s
.

C
r
o
s
s
-

s
e
c
t
i
o
n
a
l

s
t
u
d
y

w
i
t
h

q
u
e
s
t
i
o
n
n
a
i
r
e
s

f
o
r

c
o
n
s
e
r
v
a
t
i
o
n

a
t
t
i
t
u
d
e
s
.

5
'
5

4
8
2

h
i
g
h

s
c
h
o
o
l

s
e
n
i
o
r
s

f
r
o
m

3
s
c
h
o
o
l
s

d
i
v
i
d
e
d

i
n
t
o

"
p
a
s
s
i
o
n
a
t
e
l
y

N
o

s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e
s

b
e
t
w
e
e
n

g
r
o
u
p
s
.

(
S
e
e

d
i
s
c
u
s
s
i
o
n
.
)

F
o
u
n
d

S
'
s

(
N
=
5
0
)

r
e
p
o
r
t

m
o
r
e

p
o
s
i
-

t
i
v
e

a
t
t
i
t
u
d
e
s

a
n
d

t
h
a
t

a
p
p
r
o
x
i
-

m
a
t
e
l
y

2
0

o
f

t
h
e
y
o
u
n
g
s
t
e
r
s

h
a
v
e

s
h
o
w
n

a
c
o
n
t
i
n
u
i
n
g

i
n
t
e
r
e
s
t

b
y

a
c
t
i
v
e

i
n
v
o
l
v
e
m
e
n
t

i
n

c
o
m
m
u
n
i
t
y

a
f
f
a
i
r
s

a
n
d

a
t
t
e
n
d
e
n
c
e

a
t

f
o
l
l
o
w
-
u
p

s
e
s
s
i
o
n
s
.

F
o
u
n
d

a
s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e

i
n

b
o
t
h

i
n
f
o
r
m
a
t
i
o
n

a
n
d

a
t
t
i
t
u
d
e
s

i
n

t
h
e

e
x
p
e
r
i
m
e
n
t
a
l

g
r
o
u
p
.

F
o
u
n
d

a
s
i
g
n
i
f
i
c
a
n
t

d
i
f
f
e
r
e
n
c
e

i
n

a
t
t
i
-

t
u
d
e
s

o
n

p
o
s
t

t
e
s
t

f
o
r

e
x
p
e
r
i
m
e
n
t
a
l

g
r
o
u
p
.

S
e
x

n
o
t

s
i
g
n
i
f
i
c
a
n
t
.

A
l
s
o

f
o
u
n
d

t
h
a
t

4
-
H

8
s
u
m
m
e
r

c
a
m
p

e
x
p
e
r
i
e
n
c
e

h
a
d

s
o
m
e

e
f
f
e
c
t

o
n

h
i
g
h
e
r

p
r
e

t
e
s
t

s
c
o
r
e
s
.

F
o
u
n
d

t
h
e

s
t
r
o
n
g
e
s
t

p
o
s
i
t
i
v
e

i
n
f
l
u
e
n
c
e

t
o

h
a
v
e

b
e
e
n

t
h
r
o
u
g
h

c
o
u
r
s
e

o
f
f
e
r
i
n
g
s

(
m
o
s
t
l
y

c
o
n
s
e
r
v
a
t
i
o
n
)

o
f

t
h
e

b
i
o
l
o
g
y

d
e
p
a
r
t
m
e
n
t
.

F
o
u
n
d

o
n
l
y

1
0
%

o
f

S
'
s

d
i
f
f
e
r
e
d

i
n

t
h
e
i
r

k
n
o
w
l
e
d
g
e

o
n

t
h
e

t
w
o

s
c
a
l
e
s
.

A
l
s
o

f
o
u
n
d

25



 

 

2
7
.

R
a
m
s
e

8
R
i
c
k
s
o
n

(
1
9
7
6

(
C
o
n
t
i
n
u
e
d
)

2
8
.

P
e
r
k
e
s

(
1
9
7
3
)

2
9
.

P
e
r
k
e
s

(
1
9
7
3
)

3
0
.

P
e
t
t
u
s

(
1
9
7
6
)

E
a
t
o
n

(
1
9
7
1
)

C
o
l
e

(
1
9
6
4
)

H
o
o
v
e
r

8
S
c
h
u
l
t
z

(
1
9
6
3
)

i
n
t
e
r
e
s
t
e
d
"

a
n
d

o
t
h
e
r
s
.

M
e
a
s
u
r
e
d

t
h
a
t

k
n
o
w
l
e
d
g
e

o
f

e
c
o
l
o
g
i
c
a
l

c
o
n
c
e
p
t
s

”
e
c
o
l
o
g
i
c
a
l

k
n
o
w
l
e
d
g
e
"

8
"
T
r
a
d
e
-

l
e
a
d
s

t
o

p
o
s
i
t
i
v
e

a
t
t
i
t
u
d
e
s

t
o
w
a
r
d

p
o
l
-

o
f
f

k
n
o
w
l
e
d
g
e
"

s
e
p
a
r
a
t
e
l
y
.

C
o
r
r
e
-

l
u
t
i
o
n

a
b
a
t
e
m
e
n
t

m
e
a
s
u
r
e
s

a
n
d

t
h
a
t

l
a
t
e
d

w
i
t
h

T
a
u

C
a
n
d

s
i
g
n
i
f
i
c
a
n
t
l
y

k
n
o
w
l
e
d
g
e

o
f

e
i
t
h
e
r

t
y
p
e

i
s

l
i
k
e
l
y

t
o

r
e
l
a
t
e
d

a
t

.
0
0
0
1
.

l
e
a
d

t
o
m
o
d
e
r
a
t
e

r
a
t
h
e
r

t
h
a
n

e
x
t
r
e
m
e

p
o
s
i
t
i
o
n
s

o
n

b
o
t
h

p
o
l
l
u
t
i
o
n

a
b
a
t
e
m
e
n
t

8
c
o
n
s
i
d
e
r
a
t
i
o
n

o
f

t
r
a
d
e
-
o
f
f

c
o
s
t
s
.

A

h
i
g
h

k
n
o
w
l
e
d
g
e

o
f

t
r
a
d
e
-
o
f
f

c
o
s
t
s

(
a
l
o
n
e
)

i
s

l
i
k
e
l
y

t
o

p
r
o
d
u
c
e

r
e
s
i
g
n
a
t
i
o
n

t
o

p
o
l
-

l
u
t
i
o
n

m
u
c
h

m
o
r
e

t
h
a
n

t
h
e

a
s
s
i
g
n
m
e
n
t

o
f

h
i
g
h

p
r
i
o
r
i
t
y

t
o

t
r
a
d
e
-
o
f
f

c
o
s
t
s
.

H
i
g
h

G
P
A

a
l
s
o

c
o
r
r
e
l
a
t
e
d

w
i
t
h

m
o
r
e

f
a
v
o
r
a
b
l
e

a
t
t
i
t
u
d
e
s
.

1
0
t
h

g
r
a
d
e

S
'
s

(
V
o
.

A
g
r
.

c
l
a
s
s
,

F
o
u
n
d

a
s
i
g
n
i
f
i
c
a
n
t

r
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n

b
i
o
l
o
g
y

c
1
.
,

8
r
a
n
d
o
m

s
a
m
p
l
e

o
f

h
e
a
l
t
h

k
n
o
w
l
.

8
e
n
v
i
r
o
n
.

a
t
t
i
t
u
d
e
s

f
o
r

a
l
l

1
0
t
h

g
r
a
d
e
r
s

i
n

1
2

s
c
h
o
o
l
s
)

b
o
t
h

c
l
a
s
s
e
s

b
u
t

n
o
t

f
o
r

r
a
n
d
o
m

s
a
m
p
l
e

c
o
m
p
a
r
e
d

f
o
r

h
e
a
l
t
h

k
n
o
w
l
.

8
o
f

a
l
l

a
r
e
a

s
t
u
d
e
n
t
s
.

e
n
v
i
r
.

a
t
t
i
t
u
d
e
s
.

E
v
a
l
u
a
t
i
v
e

c
r
i
-

t
e
r
i
a

i
n
c
l
u
d
e
d

t
h
e

H
e
a
l
t
h

E
d
u
c
a
t
i
o
n

T
e
s
t

a
n
d

a
n

a
t
t
i
t
u
d
e

i
n
v
e
n
t
o
r
y

u
s
i
n
g

t
h
e

s
e
m
a
n
t
i
c

d
i
f
f
e
r
e
n
t
i
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time is, at best, naive. Had Quinn assessed information gain, the

writer is confident he would have found no significant change in this

variable as well.

In their study Hamilton and Asche (1974) randomly assigned

306 secondary school students to experimental and control groups that

were pre- and post-tested for environmental information and attitudes.

While they found no significant differences in the two groups on the

attitude post test, there was an effect in the positive direction for

the experimental group. This effect led the authors to conclude, "An

introductory unit in environmental education can affect attitude

changes." (p. 188) The lack of a significant change must also be

considered in the light of the length of exposure to the environmental

information, e.g. seven days, and the fact that the pre- and POSt'tESt'

ing occurred within a one week period. The authors,in considering

their findings,recommended both a longer trial for information expo-

sure and a longer time span between pre- and post-testing.

In both the Hoover and Schultz (1963) and Hendrick, Snell,

and Hengevold (1972) studies, natural science majors were compared with

non-science majors in terms of environmental attitudes. In both

studies no significant differences were found to exist. It should be

noted, however, that the assumption made here is that natural science

majors are exposed to more environmental information, hence should

score higher on attitude instruments. In the former study the authors

conducted a follow-up study in which they concluded that ordinary

science education (at least at Arizona State University) has very

little relevance for basic conservation, either in terms of information

or attitudes.
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This finding is consistent with other research (e.g.,

Harrison, 1975) which demonstrates that general ecological information

is generally not included in what is considered a natural science

curriculum. In the later study, two special conditions should be

noted. First, we have a ceiling effect operating here as most sub-

jects, natural science as well as others, identify "environmental

deterioration" as the number one national problem. Secondly, some

specific courses, including general ecology, were seen to influence

students to score the ecology issue higher than students not exposed

to these courses, thus reinforcing the idea that a natural science

major may not be exposed to specifically ecological information to any

greater degree than students in other curriculums.

In the Scot, et a1. (1972) Y. C. C. study, gains in environ-

mental information did not result in more positive environmental

attitudes in all camps. Again we have a ceiling effect operative in

this case as initial attitudes were very highly favorable and secondly,

it was determined that the character of interpersonal relations within

the individual camps tended to discriminate between those camps show—

ing gains in positive attitudes (over their previously very positive

attitude scores) and those remaining the same or even reducing

slightly. In those camps where interpersonal relations were good,

gains in information did result in more favorable attitudes and vice

versa.

Finally, in the Mitchell and Lunneborg (1971) study, we also

found methodological difficulties. The major problems with this study

include the fact that the experimental and control groups were not pre-

tested for information or attitude levels, instead comparisons were
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made with other children of similar age not treated. Even the authors

acknowledged this as a caution in interpreting their findings. In

addition, the authors noted that in interviews assessing the degree of

environmental awareness of the students, volunteer judges tended to

equate longer answers with more environmentally aware answers

(P = .0001 plus) and that the control group tended to give more

environmentally unsound answers than the experimentals. These limita-

tions were enough to cast serious question on the study's results.

From the above analysis the writer believes it safe to con—

clude that there exists a relationship between increased environmental

information or knowledge and more favorable environmental attitudes.

In addition, if education can affect environmental attitudes, they tend

to be more or less enduring favorable environmental predispositions.

In fact, "After many years of investigation, Remmers has concluded that

attitudes can be changed and that these changes persist for some time.

Peterson and Thurstone demonstrated that the changed attitudes from

seeing a single movie persisted for as much as a year and a half."

(Whitman, 1965, p. 46)

It is also interesting to note that many of the experts

maintained that one element in any successful environmental education

program Should be providing the learner with information as to how to

become involved in the resolution of environmental problems. The

assumption here is that knowing how to become involved would somehow

increase the chances of environmentally positive action. To the best

of the researcher's knowledge, this assumption has never been tested.

One possible source for support for this assumption can be

found in cognitive dissonance theory. Festinger's Theory of



30

Cognitive Dissonance held that there are three types of relationships

that can exist between items of information. They are as follows:

1. If A psychologically implies B, or B psychologically

implies A, then A and B are in a CONSONANT RELATION-

SHIP.

2. If A psychologically implies not-B, or B psychologi-

cally implies not-A, then A and B are in a DISSONANT

RELATIONSHIP.

3. If there is no psychological implication at all from

A to B, or from B to A, then A and B are in an irrel-

evant relationship.

(Lawrence and Festinger, 1962, p. 36)

That theory viewed the individual as perceiving and avoiding

conflicts between his store of cognitive elements--attitudes, motives,

actions, and new and conflicting information or actions. Like much

of the theory concerning cognitive functioning, dissonance theory

held that the individual would strive to maintain cognitive consistency

(see, for example, Heider, 1958; Newcomb, 1953; Lawrence and Festinger,

1962; Osgood and Tannenbaum, 1955; etc.). Hence when unavoided new

information or behavior conflicts with the individual's existing cog-

nitive elements, dissonance occurs. Since the nontensional state is

balance, the individual experiencing dissonance strives to reconcile

the dissonant elements. Several forms of mental operations can be

involved in reducing dissonance. One is to reduce the importance of

the new element(s). A second is to strengthen the importance of the

old elements or reinforce the old elements with additional supporting

elements. A third means to reduce the dissonance is to adopt the new

information, attitude, or behavior.

The above theory has implications for environmental education

in that it predicts that students will experience less dissonance,

hence less attitude change, if they are not aware of how they
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contribute to environmental problems and how they might alter their

behavior in specific ways to improve the situation. In theory, it is

much easier to depreciate dissonant information if one's behavior

remains consistent with the old information. The fact that the old

behavior persists because the individual is unaware of a practical

alternative does not reduce the tendency to strive for cognitive

balance, hence leading to either a depreciation of the importance of

the dissonant element (in this case the pro-environmental information

or attitude) or the rationalization of the old behavior by adding new

supporting cognitive elements.

It is further interesting to note that in a number of the

studies reviewed above, e.g., Hounshell and Liggett (1976) and Perkes

(1973), there is reason to suspect that the personal characteristics

and environmental commitment of the individual providing the environ-

mental information may have an effect on the degree to which attitude

change occurs. In the former case cited above, the time the subjects

were exposed to the environmental education source had a significant

effect on attitude change. In the latter case, greater intensity of

the bias of information produced greater attitude change. In other

words, if the source of environmental information models very positive

environmental attitudes and behaviors, greater attitude change in the

positive direction seems probable, especially if the source has

credibility with the receiverscflithe information (see, for example,

F. Powell, 1963).

Source credibility is a function of ". . . (a) the extent

to which the source of a message is perceived to be a source of valid

assertions (his expertness) and (b) the receiver's degree of confidence
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in the source's intent to communicate only those assertions he con-

siders valid (his trustworthiness)" (Powell, 1963, pp. 61-62). The
 

trustability of the source as an important component of credibility

is well documented, e.g., see Lumsdaine and Sheffield, 1949; Pastors

and Harowitz, 1955; Haiman, 1949; Hovland and Weiss, 1952; etc.

Hence, a source who could demonstrate that he/she considers his/her

assertions valid enough to devote much time and energy to them (i.e.,

model them) would have more credibility than one who does not. The

same argument can be advanced for expertness, i.e., a source that can

demonstrate having performed a given behavior will generally be

recognized as having more expertise in the area under consideration

than one who has not performed the behavior.

Sources of Environmental Attitudes

Since environmental attitudes are acquired basically the same

way as other attitudes, i.e., through the socialization process, it

would seem reasonable to expect that many of this culture's major

socializing institutions affect these attitudes as well as others.

This is no doubt accurate when all attitudes which have a bearing on

some aspect of the environment are considered, for this would include

nearly all attitudes whatsoever. However, when the term "environmental

attitudes" is used in the narrower sense, i.e., as an awareness of

environmentally destructive practices and concern for environmental

or ecological quality, then for the great majority of the people in

this society the issue of an environmental crisis has so recently

risen to prominence that several of our most powerful socializing

institutions, notably the family and the church, have played a
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relatively minor role in shaping these attitudes. There are, of

course, exceptions to this generalization, e.g., families that were

involved in the earlier conservation movement or whose work (or major

recreational activities) involved a close relationship with or under-

standing of nature (and/or a dependence on environmental quality),

have no doubt contributed to socializing an awareness of and concern

for such environmental quality in their membership. However, the main

sources of information about environmental topics, notably the aware-

ness of and concern for environmental quality, have been the media and

our educational institutions. Unfortunately, as we shall see, the

media have had by far the greatest impact on the greatest number in

this regard.

Hence we see that, "In terms of mere exposure, the mass

media are clearly our most efficient educators. The average American

spends three and a half hours a day in front of a television screen,

and another two and a half hours a day listening or half-listening to

the radio." (Sandman, in Swan and Stapp, 1974, p. 211) Hence, in

terms of exposure to events, including environmental events, the media

have a tremendous potential for educating the American public and in

the narrowest sense have been largely instrumental in doing so.

However, as Sandman went on to note, most of the content of the mass

media is oriented toward entertainment and ". . . the entertainment

content of the media is environmentally irrelevant, and much of it is

environmentally irresponsible. What educational content there is

is unplanned, unintended, and unintegrated." (op. cit., p. 212) In

fact, in many ways the non-news mass media content reinforces undesir-

able environmental practices and values, e.g., glorification of large
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families, advertising for overconsumption and waste, themes of man

against or above the rest of the natural environment, etc. ad

nauseum. Hence we see that only in that portion of media time

dedicated to "news" is there any significant positive or neutral

environmental content.

According to Sellers and Jones (1973), "The deterioration

of the environment was discovered by the news media sometime in

1969." (p. 53) This "discovery" may have been due to the Santa

Barbara oil spill and related events. However, the important point

to note is that the "discovery" was perhaps 100 years late. In other

words, "The media failed to discover the environmental crisis before

it was a crises. They failed to discover individual environmental

problems before these too became critical. And the media are failing

today to discover the environmental crisis of tomorrow." (op. cit.,

p. 223) In effect, the media are serving as a "late notice system,"

when what is needed is an early warning system.

There are a multitude of reasons for the failure of the mass

media to provide adequate (or even near adequate) information to the

American public concerning environmental issues.

First, the news media tend to be event-oriented and, "Event

reporting is a linear, compartmentalized procedure that obscures the

fact that environmental change is a process. It perforce focuses our

attention on man's projects rather than on nature's processes."

(Sellers and Jones, 1973, p. 52)

Secondly, while the scientific and academic communities pro-

vide much of the data used for environmental news, they seldom convey
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the information to the public directly, except perhaps through pro-

fessional journals which are not information sources utilized by large

numbers of Americans. Instead, ". . . government agencies and private

corporations provide most of the environmental information for the

press and public." (Rubin, et a1., 1974, p. 61) This is highly

undesirable because there is no way to assess the environmental infor-

mation coming from private industries as they are not obliged to

provide the public with any information they do not chose to.

Obviously they, like government agencies, are not going to provide

totally unbiased, complete, and prompt information in many cases, and

in fact are known not to in many documentable cases.

Thirdly, Shoefeld (1975) and Murch (1974) both pointed out

that the media frequently subscribe to "Afghanistanism." This is the

rule which stipulates that if you are going to unmask a problem, you

want to make sure it is a far-away problem, hence a safe problem. This

principle,they maintain applies particularly to local media coverage of

environmental issues. The reasoning is nicely summarized by Sandman,

who pointed out that, "Advertisers are often polluters, and big adver-

tisers are often big polluters; they do not like to see their names in

investigative news stories." (Swan and Stapp, 1974, p. 224)

Other frequently mentioned problems include the fact that

few news gathering agencies have adequately trained environmental

journalists, and that journalists typically tend to be distrustful of

information provided by environmentally-oriented individuals or groups.

Yet in their attempts to be "objective" they often obscure biologically

objective criteria for environmental stress or damage in favor of the

criteria employed by various human interest groups. This frequently
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confuses the issue (but no doubt makes ”better copy"). Also the media

are subject to time, financial, and space limitations which do not

allow adequate treatment of the issues. The result is that the issues

are often presented in an oversimplified manner which both fosters a

belief in an oversimplified solution and the expectation that such a

solution could be readily accomplished, "if only . . . .“

The media are also subject to various internal and external

pressures which result in news coverage which in Tanner's words is

"episodic, incomplete, sensational, and trivial." For an in-depth

discussion of these problems see especially Swan and Stapp, 1974;

A. Murch, 1974; and Down, 1974.

The fact of the matter is that the media in our society are

not designed for education and do not perform this function in any

meaningful way concerning the environmental crisis, other than by

informing the public that there is a "crisis," and even in this respect

they may be performing a terrible disservice to the American public.

For while the media have been instrumentalirlincreasing the concern of

the American public toward environmental abuses and decreasing environ-

mental quality, they have actually discouraged any significant involve-

ment or changes in behavior on the part of the worst environmental

offenders, i.e., their viewers, listeners, and readers. As Sandman

pointed out, "The media contribute to this tendency not to use media-

acquired information and attitudes in at least two ways. First, the

speed of modern mass communications, especially radio and television,

encourages the view that informed action is impossible, and perhaps

inappropriate as well.'' Secondly, “. . . the very format of media

news presentations is aimed at rewarding the reader, listener, or
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viewer for the mere act of reading, listening, or viewing. Reporters

are taught to 'round out' their stories, to work at creating the

impression that all relevant questions have been asked and answered--

that the job (reporter's and audience's) is done." (Swan and Stapp,

1974- p. 217)

The fruits of these practices can be clearly seen in studies

such as that performed by Murch (1974) in Durham, North Carolina. In

that study it was observed that Durham residents were more likely to

perceive pollution as a significant problem as the reference moved

away from their immediate surroundings. Murch argued that one reason

for that pattern is the media's focus on the broader aspects of the

problem. And, as numerous other research findings have supported (see

for example Fazio, 1974; Seed, 1970; Bart, 1972-A; Stamm and Bowes,

1972; and Tanner, 1971), Durham residents,like most Americans, obtained

their environmental information from television, radio, magazines,

local newspapers, and personal friends, in that order. Murch also

noted that ". . . concern for environmental issues directly increased

with more exposure to news programs, and particularly with exposure to

reports about the environment. When this kind of media contact is

taken into account, it explains much of the difference observed between

the better--and the lesser--educated." (p. 22) Better educated people

consume more news related media and, to date, knowledge is the best

correlate for environmental attitudes.

However, when these same concerned Durham residents dis-

cussed above were asked what a solution to pollution problems might be,

they, like the grade school children studied by Towler and Swan (1972),

either said they couldn't decide or skipped the question. In fact,
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“Even those who believed that they could do something as individuals

often didn't have a clear idea of what that might be." This, Murch

maintained, ". . . is as much as we can expect from the general lack

of public guidance and the imbalanced way in which the media have

stressed the 'ecological crisis' but not its solutions." (Murch,

1974, p. 25) In fact, as Sandman pointed out, ". . . the mass media

almost never prescribe any environmental action for their audience."

(Swan and Stapp, 1974, p. 221) The ultimate result of this imbalanced

media coverage of environmental news has been, as Shoeneld (1975)

observed, that of making environmentalism a "spectator sport" for most

Americans.

That assertion, incidently, finds support in terms of the

cognitive dissonance theory. By not providing their audience with

information as to how they may contribute to the problem, or steps

they can take to ease the problem, the receiver of the information can

feel concern but continue to act in an inconsistent manner ( in terms

of that concern) because he/she is not aware of the nconsistency, or

even if aware, can more easily rationalize the continuation of the

old behaviors if information or models as to alternative behaviors are

not available. That situation not only allows the individual to have

the socially desirable attitude and keep his comfortable behavior

patterns, but it also furnishes others struggling with dissonant infor-

mation a whole group of apathetic models which can be used in a number

of ways to rationalize their own inaction.

Given that ". . . hard environmental news is the kind of -

information least likely to be translated into behavior by the media

audience," and the fact that "It is also the kind of information that
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dominates media coverage of the environment," Sandman concluded,

"Environmental activists, not surprisingly, find mass media news a

poor source of information." (p. 225)

Hence we see that the media are not providing the American

public with the type of information which will lead to a citizenry

which is knowledgeable about the environment, aware of how to become

involved in solving environmental problems, and motivated to do so.

If the media are not doing the job, then what of the educational

system?

Correlates of Environmental

Awareness and Concern

Before we turn our attention to the role of the educational

system in fostering an environmental consciousness in the citizenry,

perhaps it would be appropriate to examine what segments of the Amer-

ican public are now the most informed and concerned about environmental

problems and issues.

As has been demonstrated, those with more environmental

information have more positive environmental attitudes, and hence also

tend to be those who demonstrate more concern about environmental

problems. For purposes of this discussion then, the characteristics

of the most informed, those with the most positive environmental atti-

tudes, the most concerned, and those most willing to take co rective

actions or become actively involved, will be considered as one group.

This construct, in general terms, does in fact accurately describe

these subgroupings. This fact, incidentally, provides some of the most

direct empirical evidence for postulating a relationship between
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attitudes and behavior. For while behavior is a very complex issue

involving a great number of interacting elements in any given situ-

ation, and while not all individuals who are aware of, have positive

attitudes toward, and are concerned about the environment express that

concern in their behavior, still those who may be termed environmen-

talists do in fact share these same characteristics. Hence the

probability conception of attitudes as predispositions to action is

given support in fact.

Who are the environmentally aware/concerned? According to

Murch (1974), ". . . there is little doubt that such (environmental)

concern is greatest among those in the higher socioeconomic strata,

including the better educated, the better employed, and whites.

Practically all of the available evidence points in this direction."

(p. 22) These findings are widely supported in the literature, e.g.,

Morrison, 1972 and 1974; Ditton and Goodale, 1974; Chaney, 1970;

Hornback, 1974; Knapp, 1972; Kreger, 1973; Knowlton, as well as Dill-

man and Christenson, in Burch, et al., 1972; Scott, Driver, and

Morans, 1973; Swan,in Wohlwill and Carson, 1972; Lingwood, 1972;

Kilween, St. Denis, and Hall, 1974; and Allen, 1972, among others.

It is interesting to note some of the rationale for these

segments being the most aware/concerned. The most obvious, and most

cited, explanation is that these segments are the most exposed to

sources of information, including environmental information, and are

also the largest consumers of media in general, and the printed media

in particular. This confirms the researcher's earlier observations

on the relationship of information to attitudes and earlier comments

regarding the role and limitations of the mass media relative to
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environmental issues.

Whites can be seen to be more concerned because they are the

higher socioeconomic strata, the better educated, and the better

employed. In addition, non-whites, who according to Kreger (1973)

often see the environmental crisis as a "diversionary issue," often

have more immediate concerns, e.g., civil rights, employment, and so

forth. For these reasons, among others, blacks and other minorities

are greatly underrepresented in the environmental movement.

Whites, the better educated, the better employed, and the

more affluent can also be seen to possess several other characteris-

tics that incline them to be more aware/concerned. First, they are

" . personally better prepared both economically and mentally to

accept the costs of environmental reforms that those of lower socio-

economic status." (Morrison, in Burch, et al., 1972) Morrison also

noted that they have more leisure time to devote to environmental

matters and that they possess higher aspirations for and have more

opportunities to enjoy the natural environment. This assessment is

supported by the work of Ditton and Goodale, 1974, in concluding

their analysis of the users and non-users of the recreational oppor-

tunities of the Green Bay area with the observation that ". . . those

most insulated from the environment, in this case the waters of Green

Bay, are also most tolerant of degraded conditions." (p. 26) In fact,

as Downs pointed out, "The elite's environmental deterioration is

often the common man's improved standard of living." (Murch, 1974,

p. 84) At least in the short term.

This privileged segment of American society is also the seg-

ment that is the most socially and politically active, and the segment
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that has the greatest opportunity to actually effect changes. This

means that these people feel a greater sense of control and, as Orr

(1974) has demonstrated, high alienation and/or feelings of powerless-

ness produce apathy in relation to environmental issues.

These findings also support earlier observations regarding

the cognitive dissonance theory, i.e., those persons with the most

information, including information on possible alternative behaviors

and the means to alter their behaviors, either experience more dis-

sonance to change, have fewer cognitive elements opposing change, or

those elements supporting existing nonenvironmental behaviors have

less saliency. It is not as easy for this individual to continue to

use practices which he/she knows are harmful if he/she is aware of

alternatives and has the means to engage in those alternatives without

severe cost to himself/herself.

In addition to the correlates mentioned above, several others

have been demonstrated to be characteristic of the environmentally

aware/concerned. While the evidence is somewhat mixed, most studies

have identified males as more aware/concerned than females (see for

example Cohen and Hollingsworth, 1973; Knapp, 1972; Kronus and Van Es,

1976; Knowlton, in Burch, et al., 1972; Lingwood, 1972; and Souers,

1972). The most probable reasons for this difference include differ-

ential socialization, the fact that males have more knowledge in and

exposure to the natural sciences, and the higher occupational status

of most males.

Both population density of residence and geographic location

also correlate with environmental awareness/concern. A number of

studies (including those of Tichenor, Donohue, et al., 1971;
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Knowlton, in Burch, et al., 1972; Kronus and Van Es, 1976; Hounshell

and Liggett, 1973; Donohue, Olein, and Tichenor, 1974; and Chaney,

1970) identify urban and suburban dwellers and those residing in the

West and Midwest as more aware/concerned than those residing in rural

areas or in small towns and those residing in the East or southern

areas of the nation. Part of the explanation for these findings can be

attributed to income, occupational and educational levels character—

istic of these areas, and part is no doubt due to the fact that envi-

ronmental deterioration is most severe in urban areas. Caution must

be used here, however, when assuming that those who experience the

worst environmental deterioration are the most aware of it, as a number

of studies demonstrated that many times this is not the case.

Such studies as those conducted by Donohue, Olien, and

Tichenor (1974) and Allen (1972) have demonstrated also that, at least

in relation to local environmental problems and reforms, a more plural—

istic community structure (hence usually a larger population) insures

more favorable environmental attitudes because the costs of reforms are

not as threatening to the residents in terms of loss of income, loss of

employment, and so forth. Using a similar rationale, Morrison (in

Murch, 1974) noted that those engaged in occupations not directly

threatened by the costs of environmental reform, e.g., professionals,

teachers, government employees, etc., tend to be more environmentally

aware/concerned. This observation also holds true internationally,

i.e., those nations that can afford it the most are the most concerned,

and the worst offenders it should be noted.

Research has indicated also that youth is associated with

higher levels of environmental awareness/concern. Studies such as
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Chaney, 1970; Hornback, 1974; George, 1966; Knapp, 1972; Kronus and

Van Es, 1976; Dillman and Christenson, 1972; Pettus, 1976; Scott,

Driver and Morans, 1973; Lingwood, 1972; Buys and Nartker, 1976;

and Allen, 1972; identified older students and those between roughly

15 and 30 years of age as the most aware/concerned. Part of this

difference, especially in reference to younger vs. older students, can

be attributed to differences in exposure to information/education.

Some of this difference is also due to the differences in the cost of

environmental reform to the different age groups. As Hornback (1974)

points out, young people typically have lower levels of commitment to

the existing social structure. Furthermore, "Economic constraints or

changes in consumer patterns do not threaten people who have not

established dependable incomes, and who have not had the opportunity

to develop consumer habits." (p. 198) In short, younger people have

less to lose from changes aimed at environmental reform, and they also

have more of a "long term" in which to enjoy the benefits of same.

Thus environmental reform produces less dissonance in this segment of

the population.

While other correlates have been identified, especially in

relation to awareness/concern at the local level, the evidence for

them is less conclusive. Hence, the writer will not include any

detailed discussion of them here.

An Assessment of Environmental Education

The relationship between environmental information and

environmental attitudes has been clearly demonstrated earlier in this

paper. It has also been demonstrated that while the mass media,
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particularly the broadcast media which are the most attended to by

most Americans, can and have had an impact on increasing the public's

concern about environmental deterioration. They do not, however,

relate the kind of information that produces a citizenry which is

knowledgeable about the biophysical environment and its associated

problems, aware of how to become involved in the resolution of these

problems, and motivated to do so.

What of the educational system, then? Are we educating the

citizenry to the nature and seriousness of the environmental crisis?

Do students in the natural sciences, social sciences, or arts learn an

appreciation and understanding of basic environmental and/or conserva-

tion concepts? 00 most students?

In a comparative study of normal biology classes and biology

classes taught basic conservation principles as part of the normal

curriculum Whiteman (1965) found a significant change in the positive

direction for conservation attitudes in the experimental group and

either no difference or a slight movement in the negative direction in

those classes taught in the traditional manner. This led him to con-

clude, ". . . that the teaching of the conventional type biology course

has little effect upon the formation of favorable attitudes toward

resource conservation." (p. 98) These findings are generally

supported in the literature. Although much work still needs to be

done in this area and the number of applicable studies is small, what

evidence there is, is supportive.

In concluding a similar analysis, George (1966) stated,

(Conservation Education can and should be directed at the high school

and college levels, for attitudes are found to reflect the extent of
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involvement with such experiences." (p. 122)

Benett, in Swan and Stapp (1974), reinforced the notion that

environmental education does change attitudes and values as we have

documented elsewhere, but he finds also that students demonstrate an

increase in their ability to act on these attitudes. He exposed 75

junior high school students to a 12 hour block of environmental educa-

tion and found a 7.2 percent increase in the posttest for the "ecolog-

ical value system index" he had developed and a 6.2 percent increase

in the "index for ability to act on an ecological value system." His

study, incidentally, included not only the conventional paper and

pencil tests but also two unobtrusive measures of behavior.

Asch and Shore (1975), in a controlled test of elementary

students' behavior as a result of exposure to environmental education,

found a highly significant difference in favor of the experimental S's.

Not only did they demonstrate more environmentally constructive beha-

viors in the field, but they also demonstrated less destructive beha—

viors than the controls.

Fazio (1974) designed a survey to test college students'

ability to use science information to solve environmental problems.

He found that "College students can interpret environmental problems

with respect to using past school science learnings. . . ." (p. 5)

He also found that 79 percent of the students surveyed said they

would prefer to take a physical science course centered on environ-

mental problems as opposed to the conventional course.

Harrison (1975), in a study of the environmental impact of

the college experience on students in a small, private liberal arts

college found the strongest positive influence to have been
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principally through course offerings (primarily conservation) of the

Biology Department. This led him to conclude that "The higher educa-

tion experience, per se, is insufficient to produce the desired

'environmental' results; rather, a purposeful emphasis on environmental

studies is required." (abstract) This conclusion also seems to be

shared by the students themselves, as approximately 80 percent of them

do not believe they presently possess adequate knowledge of, nor a

sound philosophy in regard to environmental issues. It is also

interesting to note that approximately 90 percent of them ". . . pro-

fess to believe that educating people to environmental issues and needs

is essential to solving environmental problems. They are agreed also

. that giving attention to environmental issues is appropriate for

a liberal arts college . . . ." (p. 60)

Thus we see that there is a great deal of evidence to suggest

that an increase in environmental information generally leads to more

positive environmental attitudes. There is also, the researcher

believes, sufficient evidence to suggest that more positive attitudes

are related to more constructive environmental behavior, as a result

of environmental education. This is not to suggest that all environ-

mental education results in positive change in environmental behavior,

for this is a very complex issue and beyond the scope of this paper.

It does, however, suggest that environmental education per se is the

most effective method for producing an "environmentally literate“

citizenry given the current limitations of the media. There is even

some research (see for example Hounshell and Liggett, 1976; and

Milson, 1975) which suggested that exposing uninformed subjects to

"environmentally literate“ individuals results in increased
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environmental information leading to more positive attitudes as a

result of infbrmation exchange and modeling.

The situation is perhaps best summarized by Hendrick, Snell

and Hengeveld (1974) who concluded, "While such things as newspaper

headlines may indicate a severe ecological problem, it is education

which often introduces the positive stimulus in helping students to

understand the interrelationships of organisms to the environment."

(p. 20) So education can have a significant impact on the problem,

but is the educational system in fact having such an impact on the

general American public, or on the students of this nation?

In 1969-70 when the media and the general public "discovered"

the environmental crisis, Corrado (1970) reported that there was ". . .

no truly interdisciplinary approach (to ecology) or 4-year curriculum

at any American college." (p. 18) Similar findings are reported by

Chin (in Perkes, 1973) who in a 1971 survey of "Far West" and "Great

Lakes Region" secondary schools found that only 9.4 percent had

instituted a separate course in conservation or environmental educa-

tion. Havlick (1969), in a survey of American colleges and univer-

sities, found that "The majority of schools under observation had three

or fewer courses which qualified as comprehensive environmental educa-

tion offerings." (p. 22) The study also failed to find one environ-

mental education course at the graduate level. These findings led

Havlick to conclude, "The resolution of physical problems of America's

urban and non-urban environments will continue in an ineffective, ag_

hgg_basis until more and better programs in environmental education can

be provided at the university level." (p. 23) So in general, it seems

that our educational institutions had not "discovered" the
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environmental crisis before 1970 either.

By 1973, however, Corrado, in a more recent study, was led

to conclude, "The institutionalization of the environmental movement

has been most noticeable in the governmental and education establish-

ments." (p. 1) He then went on to state, "It would appear . . . that

in the long run, the most crucial institutionalization of environment

must be in the schools."

In an excellent analysis of trends in environmental educa-

tion, sampling 777 teacher institutions of education and all state

boards of education between 1970 and 1975, Trent (1976) demonstrated

that the educational institution has made significant gains, yet much

remains to be done. For example, the percentage of colleges offering

a course in methods of teaching environmental education went from

18.7 percent to 42.5 percent; colleges offering an environmental science

curriculum leading to a teaching major went from 3.7 percent to 21.2

percent; colleges having an environmental studies board, center, or

department went from 30.1 percent to 37.8 percent.

The state departments of education have also made progress

in terms of environmental educat1on, but once again much still remains

to be done. As of 1975, 50 percent of the states had developed a

state plan for environmental education. Although many such plans,

including Michigan's, have yet to be implemented in any significant

manner, 36.8 percent provided some state funding for environmental

education. However, 79.5 percent of the states reported the funding

was "poor" or nonexistent. Also, approximately 20 percent of the

nation's school systems had provided some type of inservice or pre-

service instruction in methods of teaching environmental education



50

to approximately 30 percent of their teachers. While these figures do

not describe anything remotely approaching an ideal situation, they do

represent significant improvements over the all but nonexistent pro-

grams of 1970.

Perhaps the situation in higher education is best summed up

by Harrison (1975) when he states, ". . . the college experience

ideally should produce a greater "environmental" impact on its product

(the students) than has been the case to date." (p. 149) Schoenfield

(1970) concurred and provided an outline for improving education's "en-

vironmental impact." He stated, "In the final analysis, environmental

quality management will proceed only as far and as fast as public

opinion will sanction. The university can assist in three ways in the

achievement of a mass conservation literacy. First, in its undergradu-

ate education it can confront all students--not just career majors--

with the kinds of resource management conflicts about which as citizens

and voters they will render crucial judgements; it can attempt to in-

still a desire for constructive change; it can suggest biosocial stan-

dards of values, and it can offer practical guidelines to action.

Second, the university can assist the public schools in the development

of K-12 scope and sequence concepts and materials that will lift

conservation education out of any rut of irrelevant or inadequate

approaches and techniques. Third, the university can assist 2-year

terminal technical institutions in developing sound curricula for

field aides who must increasingly be produced to fill sub-professional

positions in resource management agencies of many types." (p. 117)



CHAPTER III

STUDY DESIGN AND PROCEDURES

Overview

In the previous chapter it was established that increased

environmental information generally results in more positive attitudes

toward environmental issues and more concern for the solution to

environmental problems. It was also asserted that while the mass

media, particularly the broadcast media, are the major sources of

environmental information for most Americans and do often increase

concern over environmental problems, they do not assist the individual

to develop an understanding of how environmental issues are related,

how the individual may contribute to the problem, or how the indivi-

dual might act to improve the situation. Nor does the mass media

provide any incentive to take such positive remedial action.

The preceding chapter also demonstrated that the higher

education experience per se does little to increase the student's

level of environmental information, and as a consequence, fails to

affect his/her attitudes or behavior concerning same.

It was further seen in Chapter II that some evidence exists

to indicate that the level of the instructor's environmental informa-

tion and concern has an effect on the students he/she comes in contact

with, resulting in the students' acquiring more favorable attitudes

51
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toward environmental issues from instructors with relatively high

levels of information and concern. This is probably the result of the

modeling provided by the instructor.

Finally, it was asserted that cognitive dissonance is oper-

ative in the area of environmental information and attitudes, in that

an awareness of some environmental problem without any knowledge of

how to act so as to reduce the problem could result in a protective

reaction which results in apathy or a reduction of the importance of

the problem.

To empirically test these assertions the following hypotheses

will be tested using basic social science students at Lansing Community

College: I

1. Students who receive a 2-3 week unit on current environmental

concerns will Show significant gains in environmental information.

2. Students who receive a 2-3 week unit on current environmental

concerns will show significant gains in environmentally positive

attitudes.

3. Students who receive a 2-3 week unit on current environmental

concerns will show significant gains in willingness to engage in

environmentally positive behaviors.

4. Students who are exposed to more mass media, including news

media, will not differ from those exposed to less media in environ-

mental information, environmental attitudes, or willingness to engage

in environmentally positive behaviors.

5. Students who have sophomore standing will not differ from

those with freshman standing in environmental information, environ-

mental attitudes, or willingness to engage in environmentally
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positive behaviors.

7. Students who are instructed in steps that they can take to

impact environmental problems will demonstrate more positive environ-

mental attitudes and more willingness to engage in environmentally

positive behaviors than will students not so instructed.

Institutional Perspective
 

Founded in 1957, Lansing Community College has steadily

grown to an institution currently serving some 17,000 students drawn

primarily from the five counties that comprise its service area,

namely, Ingham, Eaton, Clinton, Shiawasee, and Livingston counties.

Since its inception LCC has maintained an open enrollment

policy which includes a walk-in registration procedure which provides

class offerings to anyone requesting them (see student demographic

section). Because of this and because of the diversity of programs

and class offerings provided by the college, the student body is made

up of all segments of the community.

Lansing Community College is an accredited two-year college

offering programs in a wide variety of areas. According to the 1976-

78 catalog, "The college is committed to community service programs,

college transfer programs, and career training programs." In addition,

LCC offers a wide variety of courses designed to establish or upgrade

specific skills, meet specific community needs, and provide general

education in areas of demonstrated interests.

The college is administratively divided into the semi-

autonomous divisions of Student Personnel Services, Learning Resources,

Arts and Sciences, Business, and Applied Arts and Sciences.
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All divisions offer coursework through their respective departments.

The community college as an institution is by its nature

primarily a teaching and community service institution, and largely

for this reason has not been the focus of a great deal of research of

any nature. However, with the increasing proliferation of community

colleges across the country in recent years, and with the greatly

increased enrollment of these institutions, the community college has

become one of the largest segments of the higher educational institu-

tions of the nation. And it is certainly the most representative of

the general population insofar as the students it enrolls.

Because of its unique relationship to the community it

serves, the community college is in many ways the natural location

for programs of an environmental nature, particularly as they relate

to local community problems and concerns. For this reason many

community colleges have undertaken programs of an environmental nature.

For example, Lee Junior College at Jackson, Kentucky, has begun a

curriculum entitled, "Man and His Total Environment: Focus on Southern

Appalachia." The curriculum is designed to stimulate students to

think about their heritage (a stated goal of LCC's, incidentally) and

the particular region in which they live. Berkshire Community College

has founded an environmental studies center. A group of students from

five colleges in New York City, including Bronx Community College,

conducted a complete ecology survey of the Bronx early in 1971.

Numerous community colleges throughout the country have received

support under Title I of the Higher Education Act of 1965 to offer

community service programs dealing with environmental topics such as

air pollution, urban renewal, and so forth. In addition, many
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community colleges, including Delta Community College in Michigan,

offer special public lectures and seminars in environmental concerns.

To date Lansing Community College has no cohesive environ-

mental education program, although several courses with significant

environmental/ecological content are offered in various departments.

There is some movement among interested faculty to organize an effec—

tive environmental education program, but efforts to date could only

be described as in the early planning stage.

Subjects

The mythical average student at Lansing Community

College is a Caucasian, single male, twenty-seven years

of age. He has a 2.92 cumulative g.p.a. in college, and

is carrying 8 hours of credit. He graduated from a large

urban high school with a graduating class of 500 or more,

with an A or B average by self report. He claims himself

as a dependent, he works 40 hours a week or more, he

lives with his parents, he takes classes in the evening,

he says he is not interested in student activities, he

pays his own tuition and has a family income of $12,000

or higher. The mythical average student is in college to

prepare for a new skill or trade, and wants to earn an

associate degree and then transfer. He selected Lansing

Community College because it was close to home and he

says he, himself, was the most influential person in

making his choice of Lansing Community College. His

father is a high school graduate in a professional job.

His mother is also a high school graduate and is a house-

wife, and there are 3.4 individuals in his immediate

family.

(Herder, 1977)

The mythical average student at Lansing Community College is

also just that, i.e., mythical, and his description, while accurate,

does not provide any overall picture of the LCC student body. Con-

sequently, a brief description of the demographic characteristics of

the LCC student body seems in order. The data reported here is based
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on approximately 12,000 students who either applied for admissions or

completed a student profile sheet during registration for Spring Term

1977.

Of those attending LCC approximately 44 percent plan to earn

an Associate Degree, and 64 percent of these plan to transfer to

another education institution upon completion of the Associate.

Thirty-nine percent of the student body does not plan to earn a degree.

Most LCC students work. Approximately 26 percent of them

.work part time (from 1 to 39 hours per week), 40 percent work full

time, and 29 percent are not currently employed.

The student body is 52 percent male and 48 percent female.

Forty-four percent of the students are married, with a slightly higher

percentage of married men than married women (28 and 20 percent respec-

tively).

In terms of residence, 15 percent of the study body lives on

farms or in a rural area, 34 percent live in the suburbs, and 45 per-

cent live in the Lansing urban area.

Most LCC students pay their own fees (59 percent) and chose

LCC because it was close to home (36 percent) and offered classes at

lower tuitions (28 percent). Most report being A or 8 students in high

school (50 percent) although 40 percent report they had a C average in

high school. Forty-nine percent of these students attended high schools

whose graduating classes were 300 to 500 or more students.

Fathers' occupations are reported as 12 percent professional,

12 percent skilled industrial, and 12 percent as either retired or

disabled. The remainder are scattered through a number of categories

with approximately 9 percent listed as craftsmen or foremen, 11 percent
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clerical or sales, and 8 percent unskilled labor.

Fathers' educational levels are reported as 28 percent with

less than a high school education, 36 percent with a high school educa-

tion, 9 percent with two years of college, 12 percent with a four-year

degree, and 8 percent with a Masters degree or higher educational

attainment. Mothers' educational levels are generally lower with

70 percent reported as having 12 years or less education, 10 percent

with a two-year college degree, 9 percent with a four-year degree,

and 3 percent with a Masters degree or higher.

Family incomes are reported by the students as 11 percent

below $2,400 a year, 35 percent between $2,400 and $8,999, 15 percent

betwenn $9,000 and $11,000, and 39 percent report family incomes in

excess of $12,000 per year.

Most LCC students carried less than 8 credits in Spring Term

of 1977 (65 percent), while only 26 percent carried 12 or more credits.

The age composition of the student body is 20 percent between

16 and 20, 23 percent between 21 and 24, 23 percent from 25 to 29, 20

percent between 30 and 39, and 12 percent are 40 years of age or older.

Most LCC students have a high school education or some

college. Only 8 percent report less than a high school degree, 35 per-

cent report having graduated from high school, 44 percent report having

some college, and 14 percent report holding a college degree.

The student body is roughly divided between attending day

classes only (35 percent), night classes only (37 percent), or both

day and night classes (21 percent).

Racially, the students are approximately 86 percent white,

5 percent black, and 5 percent other minority classifications.
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Enrollment by curricular area is 32 percent in Arts and

Sciences, 28 percent in Applied Arts and Sciences, 27 percent in Busi-

ness, and approximately 5 percent in each of the Preprofessional and

Undeclared classifications.

In short, the student body at Lansing Community College is

fairly representative of the larger population in its service area.

Specific Hypotheses To Be Tested

The following hypotheses will be tested as a result of under-

taking this study.

1. Social Science 101 students at Lansing Community College who

receive a basic unit on current environmental concerns of approx-

imately two to three weeks duration will_demonstrate significantly more

environmental information than Social Science 101 students not receiv-

ing the environmental education unit.

2. Social Science 101 students at Lansing Community College who

receive the basic environmental unit will_demonstrate significantly

more positive environmental attitudes than controls.

3. Social Science 101 students at Lansing Community College who

receive the basic environmental unit will_demonstrate significantly

more willingness to use more ecologically positive behaviors than con-

trols.

4. Social Science 101 sutdents at Lansing Community College who

are high consumers of the mass media (news) will_ggt_demonstrate any

more environmental information, positive environmental attitudes, nor

express any more willingness to use more ecologically positive beha-

viors than will low media news consumers.
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5. Among Social Science 101 students at Lansing Community

College, those who have completed a greater number of courses (sopho-

mores) will £93 demonstrate significantly different levels of environ-

mental information, environmentally positive attitudes, nor express any

more willingness to use more ecologically positive behaviors than will

those who have accumulated fewer credits (freshmen).

6. Social Science 101 students at Lansing Community College who

receive a specially designed presentation in which the instructor

demonstrates his concern for environmental problems by modeling

ecologically positive behaviors will_demonstrate more positive environ-

mental attitudes and more willingness to use more ecologically positive

behaviors than will controls not receiving the presentation prior to

the post test.

7. Social Science 101 students at Lansing Community College who

receive a specially designed presentation which provides the student

with numerous examples of environmentally desirable practices that

he/she can realistically expect to perform will_demonstrate more posi-

tive environmental attitudes and more willingness to use more

ecologically positive behaviors than will controls not receiving the

presentation prior to the post test.

Study Desigg

This study tested seven distinct hypotheses and used differ-

ent proceudres depending upon the conditions.

Hypotheses one, two, and three state that students who

receive the nine-hour environmental education unit will demonstrate

higher levels of environmental information, positive environmental
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attitudes, and positive environmental behaviors respectively, than

those who do not receive the instruction.

The tests employed for these hypotheses are based on a design

described in Campbell and Stanley (1970) as "The Nonequivalent Control

Group Design." They permit the inclusion of groups that assemble

naturally, such as collectives in classrooms. In this design, the

assignment of the treatment to one group or the other is assumed to by

random and under the experimenter's control. This design controls for

the main effects of history, maturation, testing, and instrumentation.

In addition, checks were made to insure that different

recruitment to the experimental and control classes was not an impor-

tant factor. Despite the fact that this has not been evident in

previous terms, a questionnaire was administered the second day of

class which asked students for various demographic information, and

included a question on why the student was enrolled in that particular

course, with that particular instructor, at that particular time.

Several categories of possible reasons were suggested as possible

responses, including:

(1) The course fit my schedule

(2) A friend recommended the instructor

(3) I knew about the content of the course and was interested

in learning more about it

(4) Other (which the student was asked to describe)

(5) The course was required for my curriculum.

The student was asked to include all reasons for enrolling

in the course.

Out of 153 students sampled, only 7 indicated that they had

knowledge of the course content, and none mentioned wanting to know

more about the environmental content of the course. Most students
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indicated the course was required and fit their schedules. A small

group, approximately 15 to 20 percent, indicated that the instructor

(but not the course content) had been recommended by other students.

Thus it can reasonably be concluded that problems associated with the

interaction of selection and treatment were minimal.

In addition, differences between treatment and nontreatment

groups were controlled by the use of ANCOVA with pretest scores being

the covariant in all of the hypothesis testing.

To test the three hypotheses that experimentals would demon-

strate higher scores on the dependent variables of environmental

information, positive environmental attitudes, and positive behavioral

intentions, nine Introductory Sociology and Anthropology classes,

approximately 240 students, were used. Four classes were taught a

three-week unit on current environmental issues (the experimentals),

while five classes (the controls) did not receive the environmental

unit. The experimentals received approximately nine hours of classroom

instruction in environmental education. In all classes, all students

were administered both the pretest and the posttest.

As can be seen this design controls for testing as main

effect and interaction. Furthermore, the design insures student

anonymity, an important consideration when the topic has socially

desirable connotations, and when students in the experimental condition

were urged to modify their current behaviors relative to the environ-

ment.

Hypotheses four and five stipulate that students with higher

levels of media news consumption, or college credits earned to date,

respectively, will not differ from others with lower media news
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consumption or less credits, were tested using a one-way ANOVA on

the dependent variables of information, attitudes, and behavioral

intentions toward the environment obtained from the pretest adminis-

tered to 240 students in Winter Term, 1978.

In the case of the fourth hypothesis, a scale for the degree

of media news consumption was constructed from data gathered on the

pretest and served as the independent variable. The scale consisted

of five questions measuring the number of radio and television news

programs heard each week, the number of news magazines read per week,

the number of newspapers read each week, and the number of environ-

mentally-oriented television programs (such as Wild Kingdom, Cousteau

Specials, etc.) viewed each week. Each question had five possible

responses, hence the scale had a range from five to twenty-five.

Respondents were then classified as low consumers if they scored 5

through 10, medium consumers if they scored 11 through 15, and heavy

consumers if they scored 16 through 25.

The testing of the fifth hypothesis was intended to determine

the effectiveness of the junior college experience in developing a

reasonably high level of environmental knowledge and positive environ-

mental attitudes in its current students.

One approach to making such an assessment is a longitudinal

study in which the entering freshmen are tested and then retested later

as graduating sophomores. A second method is a cross-sectional study

which compares the two groups at one point in time.

Each of these methods has advantages and disadvantages. The

longitudinal approach may seem to be the more appropriate at first

glance; however, this method leaves open the problem of ascertaining
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the relative influence of the college experience and other factors.

such as increased media coverage between observations, or a well

publicized oil spill or nuclear reactor malfunction, and so forth;

or an event such as the oil embargo, which could have a great effect

on the students' everyday lives. In addition, this method would

require a two-year design and would no doubt have serious problems

with sample mortality.

The cross-sectional method has the advantages of being

considerably shorter and minimizing the effects of outside influences

by making a single comparison at one point in time. However, the

design does not control for the possible differences due to matura-

tional considerations. This problem, while not to be lightly dis-

missed, was not considered to be overly serious since the time between

the pretest and the posttest was only three weeks.

With the fifth hypothesis a scale for the number of college

credits the student had earned to date was employed on the pretest.

The scale consisted of one questionnaire item requesting the student

to report the number of college credits earned to date and scaled the

responses as follows: (A) O to 15 credits; (8) 16 to 30 credits;

(C) 31 to 45 credits; (0) 46 to 60 credits; and (E) over 60 credits.

Hypotheses six and seven, which state that students who have

an instructor who models environmentalism, or who provides them with

examples of positive environmental behaviors that they can employ in

their own lives, respectively, were tested in Spring Term, 1978, using

random assignment of one-half of the subjects to the respective exper-

imental treatments. For hypothesis six, two classes were employed.

In each of the two classes one-half of the students were randomly
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assigned to an experimental group viewing a slide-tape presentation of

the instructor modeling environmentally desirable behaviors and

expressing his personal concern about environmental problems. The con-

trol group received the posttest prior to receiving the special presen-

tation. All subjects were pretested and posttested.

The test for hypothesis seven uses the same design as that

employed for hypothesis six except that in the latter case the exper-

imental group received a special subunit, prior to the posttest,

consisting of environmentally positive behaviors that the student

could take to help lessen the overall negative effects of various

environmental problems. The control group did not receive the subunit

until after the posttest. For a more detailed description of the

treatments for hypotheses six and seven, see Appendix C and 0,

respectively.

The design used to test hypotheses six and seven is known as

the "Pretest-Posttest Control Group Design" in Campbell and Stanly

(1970). It is considered a "True Experimental Design.“ The statisti-

cal procedure used was a one-way ANCOVA on the posttest (SEAT-A, SEAT-D,

Ducat/Harrison Attitude Scale, and Ducat/Harrison Behavioral Intention

Scale) with the pretest scores on these dependent variables acting as

the covariants. This design controls for testing as main effect and

interaction. Steps were also taken to insure complete student anony-

mity (the random assignment was performed by a third party and the

investigator remained blind as to the assignment of individual students

to either the experimental or control conditions), which is desirable

in a situation where the subject under consideration is of the

socially desirable sort described above.
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Assessment Procedures
 

The first five hypotheses were tested in Winter Term, 1978.

The pretest was administered in the sixth week of the term before any

references were made to the environmental education portion of the

course. In this manner the time between the pretest and posttest was

minimized. As mentioned above, nine Social Science (Introduction to

Sociology and Anthropology) classes were included in this phase of the

study. Four were taught by the experimenter (the experimentals) and

the other five by three other instructors. Two of these classes were

taught evenings, and three were taught days, as were the experimental

classes. Separate analysis was conducted for daytime controls and

evening controls as an extra precaution, although this proved unneces-

sary as test scores proved remarkably similar for both groups, despite

the demographic differences of the two student populations.

Hypotheses six and seven were tested Spring Term, 1978.

Each hypothesis involved two classes, one day and one night class

instructed by the experimenter, within which half of the students were

randomly assigned to the experimental or control groups without the

experimenter's knowledge. The pretest was conducted in the sixth week

of the term and the posttest on the completion of the respective

treatments in the ninth week of the term.

Since prior research in this area has indicated certain demo-

graphic factors may influence the possession of environmental informa-

tion and/or positive environmental attitudes, information on the

following demographic factors was collected for all subjects: age,

sex, degree of mass media consumption, income, residence, grade point
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average, race, earlier exposure to classes with possible environmental

education content, total credits earned to date, curriculum, and

family of residence.

Measures Used

Environmental information was assessed using the Syracuse

Environmental Awareness Test, Level III, Form A (SEAT-A). See Appendix

A and Table 82, Appendix B. This test is intended to provide a reli-

able measure of the respondents' knowledge of environmental problems

and issues. It consists of 56 multiple-choice questions, each with

four possible responses.

The SEAT-A was developed at Syracuse University with funds

from a grant from the U. 5. Office of Education and sponsorship from

the Northeastern Environmental Education Development (NEED), i.e., a

ccoperative effort of the State Education Departments of Connecticut,

Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania,

Rhode Island, and Vermont. The principal authors are Dr. David J.

Kleinke and Dr. Eric F. Gardner, both of Syracuse University.

The SEAT tests were designed after a determination was made,

through consultation with numerous educational authorities, as to the

general content of a course in environmental education. It was

determined that such a course would include segments on (1) pollution,

including air, land, noise, and water pollution; (2) population; (3)

science, growth, and technology, i.e., elements dealing with the un-

checked and ecologically destructive growth of industry in our

society; and (4) ecological relationships, i.e., the relationships
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within and among environmental issues and concerns about biosystems

and communities.

In addition an attempt was also made to include items which

tapped the mental processes that would also be included in the goals

of instruction for such a course. The total allocation of items to

the cognitive test was as follows:

Cognitive Processes

Knowledge of Prin- Ability to Apply

 

Content Facts 8 Items ciples Principles Totals

Pollution 17 4 3 24

Science, Growth, 8

Tech./Ecological

Relations 9 5 2 16

Population _8_ _4_ 4 _l_6_

Totals 34 13 9 56

The items were prepared by Syracuse University professors and

graduate students and high school teachers in relevant fields. They

were then subjected to technical review by measurement specialists,

reviewed for subject-matter accuracy by persons in appropriate sub-

stantive fields, and condensed into pretests.

In 1971 the items were pretested on nearly 4,000 eleventh

grade students. In 1972 the final versions were administered in 49

randomly selected schools, in the nine states, to approximately 1,300

students in each of the four norming samples; and norms were developed

for each of the nine states participating in the study with state

samples stratified on the basis of state population and community

size.
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Test Forms A and B were found to be "virtually identical

throughout the total-test score range," as was performance across the

nine states participating.

Reliability of the tests was determined in two ways. First,

internal-consistency estimates were computed using the Kuder-Richardson

Formula 20 reliability coefficients, which were reported at .83 for

Form A and .84 for Form B. Test-retest reliability estimates for sub-

jects taking the same form one week apart were .79 and .76 respectively,

leading the authors to conclude that the "particular time at which one

takes a form of SEAT is of little consequence." Nor were second test

scores any different from scores on the first administration of the

same instrument.

The reliability score obtained (using LCC'S KR-20 formula-

tion) for the population used in testing the hypotheses of this study

reported alpha equal to .799 (N = 202). (See Table 81, Appendix B.)

Environmental attitudes were assessed using a 33 percent

stratified random sample of the items of the SEAT, Level III, Form 0

(see Appendix 8, Questions 19-53). On January 12, 1978, the writer

contacted Dr. David Klienke at Syracuse University concerning the

advisability of modifying the scale. 0r. Klienke expressed his belief

that the proposed 30 percent sample of items should be adequate to

obtain a representative scale. He further advised the writer that the

proposed idea of selecting those items with a "p-value" of approx-

imately 40 to 60 (meaning that from 40 to 60 percent of the respondents

chose the environmental option from the two options available) should

prove to be better discriminators than items above or below these

“p-values." He also stated that there was no need to randomize the
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items, and advised that the researcher include an equal number of the

best items from each subscale that met the "p-value" criteria above.

This procedure was followed, and 35 items were selected for purposes of

this study, five questions from each of the seven subscales of the

instrument. The SEAT, Level III, Form D, is an attitude scale normally

consisting of 105 two-option forced-choice items and is intended to

measure overall level of concern for environmental problems, as opposed

to concern for other social issues. The test contains an equal number

of items on each environmental area discussed for Forms A and B, and

was subjected to the same construction considerations as discussed

above. Items were prepared at the Syracuse University Institute for

Community Psychology, reviewed and tested as with Forms A and 8,

received a Kuder-Richardson Formula 20 reliability coefficient for

internal-consistency of .95. (See Table 82 in Appendix 8, also the

Student Questionnaire Items 90-110 in Appendix 8.)

With this high level of internal-consistency, the instrument

should retain a very high reliability using a 33 percent sample of the

items. This modified instrument did provide a reliable estimate of the

level of concern for environmental problems as compared with other

social problems and attained a KR-20 reliability of .862 and an alpha

(using Michigan State University's SPSS Program) of .867 (N = 181).

Furthermore, all items were found to display a fair to high intercor-

relation as might be expected, and higher reliabilities could not be

obtained by deleting those items with the lowest Corrected Item-Total

Correlations, hence the scale was left intact for purposes of analysis

(see Table 83, Appendix B, and Appendix 8, items 90-110).

The other items of the attitude scale are intended to measure
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the students' attitudes concerning more specific environmental issues.

It consists of 52 items adapted from a questionnaire used by Dr. G. W.

Harrison in his 1975 doctoral research at Michigan State University,

which investigated the role of a private liberal arts college in

fostering an environmental consciousness in its students (see Table 82

in Appendix B and Appendix 8, items 55-89). This questionnaire was

first reviewed and ambiguous or out-of-date items were omitted. Next,

the remaining items were rewritten in such a manner that they would

reflect the respondent's attitude toward only one attitude object per

item. In addition, a number of items were reworded for easier compre-

hension. The remaining 35 items were included on the questionnaire

and when reliability checks were made, eight items were deleted, one

because the writer failed to include it on the questionnaire admin-

istered (item 62) and seven items because they were poorly correlated

with the entire scale. These items were POL-l, POL—2, SW-ll, NRU-2,

SW-3, OPT-2, and SW-13, or questionnaire items number 57, 63, 73, 74,

79, 82, and 85, respectively. In no case did the Corrected Item-

Total Correlation for these seven items exceed .049. The remaining

27 items formed the Ducat/Harrison Attitude Scale, which yielded an

alpha of .779 (see Table 83 in Appendix 8).

Observation of this scale suggests that the following kinds

of areas are included. However, no cluster analysis, etc., was per-

formed as these content areas were not used in any way as subscales:

1. Environmental Education/Information. Environmentalists

maintain that environmental education is necessary on a nation-wide

basis, hence the attitudes which support this belief will be assumed

to be environmentally positive. 50, for example, responding "strongly
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agree" to "The public schools of our nation do not spend enough time in

the teaching of ecology/conservation" will be assumed to reflect a

highly positive environmental attitude.

2. Population. Most environmentalists maintain that the expo-

nential growth of world population is one of our most serious ecologi-

cal problems, hence attitudes reflecting a willingness and/or desire to

limit population are assumed to be environmentally positive. Thus, a

"strongly agree" or "very strongly agree" to a question such as "In the

interest of population control a couple should not have more than two

children even though they may be in a financial position to support a

large number" is assumed to reflect a highly positive environmental

attitude toward population control.

3. Pollution. Environmental experts hold that pollution, in all

of its forms, is a very serious ecological problem that must be

reduced. Hence attitudes favoring a reduction of various forms of

pollution are assumed to be environmentally positive. Thus, a "yes,

definitely" response to "Do you believe a government agency should have

the right to order your community to cease dumping raw sewage into a

nearby stream?" reflects an environmentally positive attitude.

4. Natural Resource Use. Environmental experts maintain that

humanity in general, and the United States in particular, is consuming

and wasting finite natural resources at an alarming rate, and that if

steps are not taken soon to reduce consumption and/or recycle scarce

resources, they will soon become completely exhausted. Hence attitudes

favoring reduced consumption of natural resources and/or recycling

natural resources are assumed to be environmentally positive. Thus,

a "very strongly agree" response to "The size of automobiles should be
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regulated by the Federal Government in order to conserve resources"

reflects a positive environmental attitude toward resource use.

5. Energy. Environmentally aware Americans from the President

downward in the governmental structure are deeply concerned about our

demands for more energy (hence more waste and pollution) and dwindling

supplies of many energy-producing resources such as natural gas and

oil. Thus, attitudes favoring energy conservation and/or the develop-

ment of alternative forms of energy, exempting nuclear power which

poses serious environmental dangers, are assumed to be environmentally

positive. Hence, a "very strongly agree" response to "One should be

willing to curtail his travel by private automobile in order to

conserve energy resources" reflects an environmentally positive atti-

tude.

6. Endangered Species. Many environmentalists are alarmed at

the rate at which both animals and plants are disappearing around the

globe, both because they have value in and of themselves and because

they represent links in food chains (webs) which man is dependent upon.

For these reasons attitudes favoring the preservation of living

natural resources will be assumed to be environmentally positive.

Thus, an "I do not agree at all" response to "Well meaning but mis-

guided people often become entirely too concerned about the loss of a

few alligators or birds" is assumed to reflect a positive ecological

attitude in this area.

7. Optimism/Pessimism. Closely linked to the seriousness of

environmental problems is the belief on the part of the individual that

remedial action can be successfully taken to correct them. Most

environmentalists maintain that the solutions to many such problems are



 

73

not simple and will require sacrifices but that they can be solved

given a determined effort. For these reasons it is assumed that the

most environmentally desirable attitudes along this dimension are

those that could be classified as guardedly optimistic. Thus, a "very

strongly agree" response to "The possibility of solving the problems

of human population increase by voluntary birth control is unlikely"

is considered to be environmentally positive.

8. Basic Beliefs/Values. Environmentalists maintain that

certain basic beliefs or values are at the base of much environmentally

relevant behavior. For this reason subjects who reflect these beliefs

will be assumed to possess the most positive attitudes. Thus, a "very

strongly agree" response to "American beliefs and values have been a

basic cause of our present pollution problems" is considered to be

environmentally positive.

9. Environmental Costs. Ecologists agree that environmental

reform will involve costs, both in terms of committing greater resources

to environmental reform and in terms of changes in lifestyle. They

also maintain that the individual who is aware of these necessary costs

and willing to pay them has the most environmentally desirable attitude.

Thus, a "yes, definitely" response to "Will you be willing to pay sub-

stantially higher taxes in the future to help cover the costs of

improving the quality of the environment?" is considered to be an

environmentally positive attitude.

10. Others' (Governmental) Action vs. Personal Action. Closely

related to a knowledge of costs and willingness to make personal sac-

rifices to improve the environment are attitudes supportive of both

governmental and personal actions which environmentalists indicate are
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contributing to the solution of the environmental crisis. Caution

must be exercised here, however, as supporting others (government)

may indicate personal unwillingness to take positive action. In

general, however, it is assumed that attitudes favoring governmental

and/or personal environmental involvement are the most desirable or

environmentally positive. Thus, a "very strongly agree" response to

"Anti-littering laws should be consistenly and strongly enforced" is

desirable. Yet an "I do not agree at all" response is preferred to

the question, "Government would satisfactorily solve most environmental

problems if private pressure groups would refrain from getting in-

volved."

The students' intentions to behave toward selected environ-

mental issues were assessed using a scale developed by Dr. Harrison

consisting of 21 items that require the student to state a behavioral

position in regard to specific environmentally related issues or

possible events, e.g., "Do you now or do you plan to begin to recycle

your newspaper?" These items, since they did require such a response,

were considered to represent a separate scale (or subscale) which was

named the Ducat/Harrison Behavioral Intention Scale (see Appendix 8,

items 90-110). This scale obtained an initial KR-20 reliability of

.770 (N = 202) and an SPSS alpha of .797. This scale was then sub-

jected to the same editing procedure as employed above for the Ducat/

Harrison Attitude Scale, and five items were found to have low

Corrected Item-Total Correlations. These items were TI-4, POP-3, SW-7,

OPT-3, and SW-15, or questionnaire item numbers 95, 101, 102 (which

were dropped because they had zero variance), 107, and 108 (see Table

84 in Appendix B). When these items were deleted, the remaining 16-item
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Ducat/Harrison Behavioral Intention Scale yielded an SPSS alpha of

.813 (N = 196).

This scale was also used as part of a follow-up study con-

ducted by this researcher to determine if the expressed behavioral

intentions scores obtained on the posttest persisted over time. In

the fifth week of the Spring Term a questionnaire was sent out to 10

randomly selected members of each of the four classes receiving the

experimental unit in the previous term and the three classes receiving

the basic unit in the Fall Term, a total of 70 students (approximately

30 percent). In addition to the l6-item Ducat/Harrison Behavioral

Intention Scale, two open-ended questions were asked. The first

requested information as to whether the respondent felt his attitudes

toward environmental issues had changed and, if so, what specific

factors effected this change in his/her judgment. The second question

asked what (if any) actual behaviors toward environmental issues had

changed.

The fourth hypothesis, which stated that there would be no

difference in the dependent variables of environmental information,

environmental attitudes, or behavioral intentions as a function of

exposure to mass media news, was tested using the data derived from

the instruments described above and the student's self-reported

estimate of his/her exposure to media news as the independent variable.

The fifth hypothesis, which stated that there would be no

difference in the dependent variables of environmental information,

attitudes, or behavioral intentions, as a function of the number of

college credits earned to date was tested using the same instruments

used for hypothesis four, but included as the independent variable the
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scores on a question on the demographic data portion of the ques-

tionnaire assessing the number of college credits the respondent

had earned to date. The question requested the student to indicate if

he/she had earned O to 15 credits, 16 to 30 credits, 31 to 45 credits,

46 to 60 credits, or over 60 credits.

Hypotheses six and seven will employ the same instruments

described above for hypotheses one through five. In the case of

hypothesis six, the independent variable is the presence or absence

of a special one-hour slide presentation of the instructor modeling

the behaviors he advocates the students practice. In the case of the

seventh hypothesis, the independent variable is the presence or

absence of a special one-hour presentation of practical steps the

student could reasonably take to improve the environmental crisis

(see Appendix D). In both cases the dependent variables are environ-

mental information, attitudes, and behavioral intentions as measured

by the SEAT, Level III, Form A; the Ducat/Harrison Attitude Scale;

the SEAT, Level III, Form D; and the Ducat/Harrison Behavioral Inten-

tion Scale, respectively.



CHAPTER IV

RESULTS

This study was conducted in two phases. The first phase was

conducted Winter Term, 1978, and utilized a total of nine Introductory

Sociology and Anthropology classes at Lansing Community College,

approximately 240 freshman and sophomore students. The first three

hypotheses were tested using "The Nonequivalent Control Group Design"

in which the students in all classes (four experimental and five con-

trol) were pretested for environmental information, environmental

attitudes, and environmental behavioral intentions. Next, the exper-

imental classes received a special nine-hour unit in current environ-

mental problems and concerns, and the controls were taught the custom-

ary non-environmental content. All subjects were then posttested,

and analysis of covariance was used to determine if experimentals

demonstrated greater gains on the dependent variables of information,

attitudes, and/or behavioral intentions.

During this phase of the study, information was also

gathered on the pretest from all subjects to test whether students

who had earned more credits (hypothesis four) or who consumed more

mass media news (hypothesis five) scored higher on the dependent

measures than students with fewer credits or less mass media news

exposure. The statistical procedure used was one-way analysis of

variance.

77
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The second phase of the study was conducted Spring Term,

1978, utilizing four Introductory Sociology and Anthropology classes

at Lansing Community College. Approximately 150 freshman and sophomore

students participated in this phase. The design employed as the "Pre-

test-Posttest Control Group Design." In each of the classes one-half

of the students were randomly assigned to the experimental or control

conditions. Two classes were used to determine if the students pro-

duced higher scores on the dependent variables of environmental infor-

mation, environmental attitudes, and/or environmental behavioral

intentions, as a result of a one-hour subunit in which the instructor

modeled positive environmental behaviors in his own lifestyle. The

other two classes were used to determine if students produced higher

scores on these same dependent measures as a result of the instructor

providing them with a special one-hour subunit in which specific and

achievable alternatives to some currently undesirable environmental

behaviors were presented. Both of these hypotheses were tested using

one-way analysis of covariance on the posttest scores on the dependent

variables while controlling for pretest scores.

Significance Levels

Throughout this study the significance levels employed were

as follows. If groups were found to differ to such a degree that

chance could only account for the difference one out of ten times

(.100), the finding should be termed significant. While this was a

departure from the custom of using .050 as the limit for significance,

it is entirely reasonable to assert that a difference between groups

which could only be attributed to chance one out of ten times, or less,
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means that one cannot rule out the pgssibility that there was in fact
 

a real difference between our comparison groups, and that it was pre-

sumably attributable to the effects of the treatment.

If groups were found to differ to such a degree that chance

could account for the difference only one out of one hundred times

(.010), the finding has been termed very significant. In this case the

interpretation advanced is that not only was it possible that a real

difference existed between the comparison groups, but that in fact it

was highly probable that that was the case.
 

Finally, if groups were found to differ to such a degree that

chance could have accounted for the difference one out of one thousand

times (.001), the finding has been terms most significant. In that

case the interpretation was advanced that it was very highly probable
 

that a real difference existed between the comparison groups. That it

was so probable that that difference has been assumed to exist in fact.

Hypothesis One
 

The first hypothesis stated that those LCC students who

received the unit in current environmental issues and concerns would

demonstrate significantly greater gains in environmental information,

as measured by the Syracuse Environmental Awareness Test, Level III,

Form A (referred to as SEAT-A), than would students in the control

group.

The hypothesis was tested using one-way analysis of covari-

ance on the posttest scores on the SEAT-A, with the pretest scores act-

ing as the covariant. As indicated in Table 2, the experimental group

had a greater gain in environmental information than did the control
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group. The probability that this difference in gains was significant

 

 

 

was .06. Hypothesis one is therefore accepted as possibly true. (See

also Table El, Appendix E.)

TABLE 2

ANCOVA RESULTS FOR ENVIRONMENTAL INFORMATION, ENVIRONMENTAL

ATTITUDES (SEAT-D AND DUCAT-l), AND ENVIRONMENTAL BEHAVIORAL

INTENTIONS, SEPARATELY AND COMBINED, BY STUDENT STATUS

Test Statistical Signif.

Hypothesis Instrument Test Used N DF F of F

1 SEAT-A ANCOVA 239 2 2.885 .058

2 Ducat-1 ANCOVA 239 2 7.546 .001

2 SEAT-D ANCOVA 239 2 2.740 .067

3 BEHINT ANCOVA 239 2 11.107 .001

1 thru 3 PTOTAL* ANCOVA 239 2 5.386 .005

*PTOTAL is the term given the combined posttest instruments

above.

Further analysis also demonstrated that the students' ages,

incomes, curricula, and exposure to other courses with potentially

significant environmental content were not significant factors in the

outcome reported above (see Table 3).
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TABLE 3

ANCOVA RESULTS FOR ENVIRONMENTAL INFORMATION, ENVIRONMENTAL

ATTITUDES (SEAT-D AND DUCAT—l), AND ENVIRONMENTAL BEHAVIORAL

INTENTIONS BY INCOME, CURRICULUM. AGE, AND PRIOR EXPOSURE

TO COURSES WITH ENVIRONMENTAL CONTENT

 

 

Source of Signif.

Variation Scale N F of F

 

Hypothesis One

Income SEAT-A 200 1.240 .267

Curriculum SEAT-A 200 1.863 .174

ECOURSE* SEAT-A 200 .008 .928

Age SEAT-A 201 1.227 .302

Hypothesis Two

Income SEAT-D 200 2.172 .142

Curriculum SEAT-D 200 1.424 .234

ECOURSE* SEAT-0 200 .116 .734

Age SEAT-D 201 .771 .546

Age Ducat-l 201 .694 .597

Income Ducat-1 201 .976 .423

Curriculum Ducat-l 200 .773 .380

ECOURSE* Ducat-1 200 .252 .616

Hypothesis Three

Age BEHINT 201 1.380 .244

Income BEHINT 201 .730 .573

Curriculum BEHINT 200 2.303 .131

ECOURSE* BEHINT 200 .186 .667

 

*Stands for prior exposure to courses with a possible

significant environmental content.

Hypothesis Two

The second hypothesis postulated that those LCC students who

received the unit in current environmental issues and concerns would

demonstrate significantly greater gains in positive environmental
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attitudes, as measured by both the Syracuse Environmental Awareness

Test, Level III, Form D (referred to as SEAT-D), and the Ducat/Harrison

Environmental Attitude Scale (referred to as Ducat-1), than would

controls.

The hypothesis was tested using one-way analysis of covari-

ance on the posttest scores on these scales with the pretest scores

acting as the covariant. As indicated in Table 2, the experimental

group did have a greater gain in positive environmental attitudes than

did controls. The probability that this difference in gains was sig-

nificant was .06 on the SEAT-D and .001 on the Ducat-l. Hypothesis Two

is therefore accepted as highly probable. (Also see Tables E2 and E3

in Appendix E.)

Further analysis also demonstrated that the students'

incomes, curricula, and/or prior exposure to courses with potentially

significant environmental content were not significant factors in the

outcome reported above (see Table 3).

Hypothesis Three

The third hypothesis stated that those LCC students who

received the unit in current environmental issues and concerns would

demonstrate significantly greater gains in environmentally positive

behavioral intentions, as measured by the Ducat/Harrison Behavioral

Intention Scale (referred to as BEHINT), than would controls.

The hypothesis was tested using one-way analysis of covari-

ance on the posttest scores on the BEHINT Scale, with pretest scores

acting as the covariant. As indicated in Table 6, the experimental

group did have a greater gain in positive behavioral intentions than
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did controls. The probability that this difference in gains was

significant was .001. Hypothesis Three is therefore accepted as most

probable. (See Table 2 and Table E4 in Appendix E.)

Further analysis also demonstrated that the students' in-

comes, curricula, and/or prior exposure to courses with potentially

significant environmental content were not significant factors in this

outcome (see Table 3).

Hypotheses One Through Three
 

Before completing the statistical tests described above, a

Pearson Correlation was performed on all of the dependent variables

employed in testing the first three hypotheses discussed above. Pre-

test scores on all scales employed correlated at or above the .001

level (see Table 4). That finding could indicate that all scales

were measuring the same variable. That seemed unlikely, given that

one scale was carefully constructed to measure the respondents'

possession of environmental information, one was measuring how the

respondent ranked environmental problems with other social problems

(SEAT-D), another was measuring what actions he/she said he/she would

employ on environmentally related issues, and one was measuring atti-

tudes of a more general environmental nature.

A second possible interpretation of the correlation was that

the three dependent variables, i.e., environmental information,

environmental attitudes, and behavioral intentions toward the environ-

ment were very closely related. That in fact knowing one allowed one

to accurately predict the other two. Pursuing the idea, it was decided

to check posttest scores on the dependent variables to see if the
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earlier relationship held, and it did. On posttest scores all of the

dependent measures maintained a correlation with each other which was

significant at or above the .001 level (see Table 5).

No matter which way one interpreted these findings, it could

be argued that the sum of the changes from the pretest to the posttest

on all scales could be used for testing the first three hypotheses

together. When treated that way our hypothesis would read that those

students receiving the experimental treatment would gain more in

environmental infbrmation, would develop more positive environmental

attitudes, and would say they would behave in ways more favorable to

the environment than would controls. When this combined hypothesis

was tested using one-way ANCOVA on the posttest scores on all instru-

ments with pretest scores on all instruments acting as the covariate,

a very significant difference was found in favor of the experimental
 

group. The differences were significant at the .005 level (see Table 2

and Table E5 in Appendix E).

At this point it was decided to treat the first three

hypotheses jointly and to combine all the scales employed in testing

the first three hypotheses separately into a single variable. That

combined measure was termed STOTAL (for the combined pretest scales)

or PTOTAL (for the combined posttest scales).

Analysis was conducted to determine if student status groups

differed significantly on any of the demographic variables on the pre-

test. If such were the case that might be affecting the results

obtained.

Analysis of variance was performed on each demographic



85

variable (acting as the independent variable in this case) with

student status acting as the dependent variable, with the following

results: ECOURSE (prior exposure to courses with potentially signifi-

cant environmental content) was found to differ significantly between

the student status groups (p = .041); the same held true for place of

residence (p = .058), family (0 = .003), marital status (0 = .002),

income (0 = .043), and age (p = .001); and differences between student

status groups on the other demographic variables were not significant.

They are curriculum (0 = .713), sex (0 = .880), grade point average

(0 = .727), and race (0 = .444).

Since some, or potentially all of these differences between

student status grou 5 could be affecting the results obtained, it was

decided to examine each of the demographic variables' effects on post-

test scores (PTOTAL) while controlling for any differences due to

pretest (STOTAL). The resulting analysis of covariance failed to Show

any significant diffe ences on posttest scores for any of the demo-

graphic variables (see Table 6).

Hence we see that none of those variables can explain the

results obtained. While it is true t at attitudes are difficult to

measure at best and that subjects do know the socially desirable

responses (on both the pretest and the posttest) and could be report-

ing what the researcher wanted to hear, that seemed unlikely given

the magnitude of the changes and differences between treatment groups.

However, the possibility does always exist in such research.
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BEHAVIORAL INTENTIONS SCALES

86

TABLE 4

 

 

 

SEATAl SEATDl DUCAT1 BEHINT POPSUB

SEATAl *

SEATDl .8811 8

(240)

S - .001

DUCAT1 .8947 .9492 *

(240) (240)

S - .001 S - .001

BEHINT .8541 .9229 .9471 *

(240) (240) (240)

S - .001 S — .001 S - .001

POPSUB .8450 .9212 .9395 .6637 *

(240) (240) (240) (240)

S - .001 S - .001 S - .001 S - .001
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TABLE 5

PEARSON CORRELATIONS FOR POSTTEST ENVIRONMENTAL INFORMATION,

ENVIRONMENTAL ATTITUDES, AND ENVIRONMENTAL

BEHAVIORAL INTENTIONS SCALES

 

 

 

SEATAl SEATDl DUCAT1 BEHINT POPSUB

SEATAl *

SEATDl .9831 *

(240)

S - .001

DUCAT1 .9244 .9169 *

(240) (240)

S - .001 S — .001

BEHINT .9011 .9022 .9175 *

(240) (240) (240)

S - .001 S - .001 S - .001

POPSUB .9253 .9245 .9534 .9033 *

(240) (240) (240) (240)

S - .001 S - .001 S - .001 S - .001
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TABLE 6

ANCOVA RESULTS FOR ENVIRONMENTAL INFORMATION, ENVIRONMENTAL

ATTITUDES (SEAT-D AND DUCAT-l), AND ENVIRONMENTAL BEHAVIORAL

INTENTIONS COMBINED BY PRIOR EXPOSURE TO COURSES WITH

ENVIRONMENTAL CONTENT, RACE, CREDITS EARNED TO DATE,

AGE, SEX, CURRICULUM, FAMILY OF RESIDENCE, MARITAL

STATUS, AREA OF RESIDENCE, INCOME,

AND GRADE POINT AVERAGE

 

 

 

Source of Signif.

Variation Scale N F of F

ECOURSE* PTOTAL** 180 .537 .465

Race PTOTAL 201 ' 1.570 .198

Credit PTOTAL 201 .331 .857

Age PTOTAL 201 .537 .708

Sex PTOTAL 201 1.264 .262

Curriculum PTOTAL 200 .814 .518

Family PTOTAL 198 .330 .719

Marital Status PTOTAL 201 .129 .879

Residence PTOTAL 201 .427 .653

Income PTOTAL 201 1.010 .403

G.P.A. PTOTAL 180 2.091 .103

 

*Stands for prior exposure to courses with a possibly

significant environmental content.

**Stands for the combined posttest scores on the SEAT-A,

SEAT-D, Ducat-1, and BEHINT scales (while controlling for the

combined pretest scores).
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FollowsUp Stgdy

In the sixth week of the Spring 1978 Term a follow-up study

was conducted on students who had received the experimental treatment

the previous Winter and Fall terms. A questionnaire was mailed to 70

randomly selected students, ten from each class receiving the treat-

ment (or approximately a 30 percent sample). The questionnaire was

made up of the 16 item Ducat/Harrison Behavioral Intention Scale (to

assess whether attitudes and behavioral intentions persisted over time)

and the following two open—ended questions (which were designed to act

as stimulus questions) to help to determine the causes for and conse-

quences of, the attitude change demonstrated to result from the treat-

ment:

1. If you feel that your attitudes toward environmental

issues and problems changed as a result of taking

Social Science 101, can you explain in your own words

what caused this change? Can you remember any specific

events, information, etc., that you feel were parti-

cularly influential in producing the change?

2. Since taking Social Science 101 have you begun to

recycle paper, glass, etc., tried harder to conserve

any resources, driven less, etc.? In other words,

please identify any and all ways in which your actual

behavior toward the environment has changed as a result

of the class.

Of the 70 questionnaires mailed out, 59 were returned, or

approximately 85 percent. This unusually high response rate was seen

as a further indication of the students' high interest in the course

and study, as well as his/her desire to assist in the further develop-

ment of environmental education at LCC. Most of the nonrespondents

were students who could not be reached because of a change of address.
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In response to the first question, eleven students failed to

indicate any substantial change in attitudes as a result of the treat-

ment. However, of these, five students left the question blank, two

claimed no change in attitudes but did indicate changes in environ-

mental behaviors, one said his/her attitudes were not affected because

he/she was already very pro environmentalism as a result of an eighth

grade ecology class, and one student said that while his/her attitudes

had not changed, he/she "thought about it (ecology) more."

Of the forty-eight students who indicated that their atti-

tudes had changed as a result of receiving the treatment, the following

reasons were given (note that some students listed more than one

reason):

40 - students attributed the change to the general informa-

tion presented.

8 - students cited the information presented relative to

the depletion of natural resources.

3 - students attributed the change to the instructor's

modeling of environmentally positive behaviors in his

own lifestyle.

6 - students cited the text (Vance Packard's The Waste

Makers) as being most influential in changing their

attitudes.

2 - students cited the recommended text (Meadows and

Meadows, The Limits to Growth) as the primary source

of attitude Ehange.

6 - students attributed their change in attitudes to fear,

i.e., the material presented alarmed them.

3 - students cited the source of change as an understanding

of the concept of the exponential growth of population

and/or resource consumption.

6 - students attributed their change in attitudes to the

instructor's persuasiveness.

In summary, there seems to be no clear-cut cause for the

change according to the students' responses. Rather, the change in

environmental attitudes seems to be a function of the total treatment.

This is encouraging since the treatment's effectiveness does not appear
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to be the result of the personality or teaching style of any single

instructor, but rather the nature of the information presented.

In response to the second question concerning actual behavior

changes as a result of the treatment, students reported the following:

15 - students reported that they now drive less.

14 - students said they have attempted to educate others

regarding environmental issues or practices.

14 - students reported that they have lowered the thermostat

in their homes.

5 - students said they have organized car pools.

8 - students reported they are avoiding the purchase of

plastics and/or aerosols.

11 - students said they have started using alternate

transportation.

11 - students reported recycling miscellaneous items for the

first time.

12 - students reported recycling glass for the first time.

15 - students reported recycling paper for the first time.

4 - students reported recycling aluminum cans for the first

time.

17 - students claim to have taken serious steps to conserve

electricity.

4 - students indicated they have started compost piles in

preparation for more organic gardening practices.

2 - students reported they have sought out more environ-

mental information on their own.

18 - students reported other changes which the researcher has

classified as miscellaneous. Those include correcting

people who litter, making more of their own foods, using

a clothesline instead of a clothes dryer, buying a wood

burning stove or economy car, starting a garden for the

first time, avoiding processed foods where possible, one

student reporting that he quit hunting, upgrading the

insulation in the home, changing plans for a large family,

starting a neighborhood clean-up campaign, and joining

the LCC Ecology Club.

Finally, when cell mean analysis was performed on the exper-

imental group for pretest, posttest, and follow-up study, the follow-

ing means were obtained on the Ducat/Harrison Behavioral Intention

Scale: pretest mean, 45.939; posttest mean, 53.878; and follow-up

mean, 58.952.
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For experimental subjects, not only were the gains on the

posttest very significant, but the behavioral intentions scores

seemed to continue to increase after the posttest for up to six months.

Those findings are consistent with cognitive dissonance theory in that

as behavioral intentions become more environmentally positive, the

probability of more positive actual behavior increases (as demonstrated

by the follow-up study) which in turn reinforces the individual's posi-

tive attitudes and behavioral intentions, and so on.

When these findings were considered, especially in the light

of the findings on the follow-up study, all three hypotheses, as well

as actual behavior change, appeared highly tenable.

Hypothesis Four
 

Hypothesis four postulated that those students who indicated

they were large consumers of mass media news would not differ signi-

ficantly from those students indicating they were small consumers of

mass media.

To test this hypothesis a scale was constructed (labeled

Mediapre) which incorporated all five items on the questionnaire

relating to media consumption. For convenience the five items

requested the respondent to report his/her average weekly consumption

of television news broadcasts, newspapers, news magazines, radio news

broadcasts, and television programs and/or specials with a substantial

environmental content (such as Wild Kingdom, Cousteau Specials, etc.).

Analysis first indicated that there were no significant

differences between treatment and control groups in overall media con-

sumption on the pretest (p = .146, N = 239). See Table 7 below.
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TABLE 7

ANOVA RESULTS FOR MEDIA CONSUMPTION BY STUDENT STATUS

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 3.598 2 1.799 1.941 .146

SSTAT 3.598 2 1.799 1.941 .146

Explained 3.598 2 1.799 1.941 .146

Residual 219.586 237 .927

Total 223.183 239 .934

 

Next, a scale was constructed for light, medium, and heavy

consumers of the mass media with light consumption equal to a total

score of 5 through 10, medium consumption equal to a total score of 11

through 15, and heavy consumption equal to a total score of 16 through

25 (each question that constituted the scale had five choices of levels

of consumption of its respective media, arranged in ascending order

from low to high, hence a score of 5 was the lowest possible and a

score of 25 the highest possible (see Appendix 8, Student Questionnaire

Items 14-18).

The hypothesis was tested using one-way analysis of variance

on the three dependent variables of information, attitudes, and beha-

vioral intentions, with degree of media consumption acting as the

independent variable. Analysis of 202 subjects produced the following

results: the significance of the relationship between exposure to mass

media news and environmental information was .521; the significance of

the relationship between environmental attitudes (as measured by the
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SEAT-D scale) and exposure to mass media news was .706; the signifi-

cance of the relationship between exposure to mass media news and

environmental attitudes (as measured by the Ducat/Harrison Attitude

Scale) was .999; and the significance of tne relationship between

exposure to mass media news and environmental behavioral intentions

was .898 (see Tables 85 through 88, Appendix B). Hence the data

clearly supported the contention that analysis fails to reject the
 

null hypothesis (see Table 8 and Tables 85 through 88, Appendix B).

TABLE 8

ANOVA RESULTS FOR ENVIRONMENTAL INFORMATION, ENVIRONMENTAL

ATTITUDES (SEAT-D AND DUCAT-l), AND ENVIRONMENTAL BEHAVIORAL

INTENTIONS BY MASS MEDIA NEWS CONSUMPTION

 

 

 

Variable F Probability

Environmental Information (SEAT-A) .655 .521

Environmental Attitudes (SEAT-D) .348 .706

Environmental Attitudes (DUCAT-l) .001 .999

Behavioral Intentions .108 .898

 

Further analysis was performed on the effects of each type of

media consumption on each of the scales employed in the pretest. In no

case, save one, did any type of media consumption have a significant

effect on any score on any of the information, attitude, or behavioral

intention scales. The exception was consumption of news magazines

with environmental information and behavioral intentions. The analysis
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revealed a curvilinear relationship in both of those cases with both

very high and very low consumers of news magazines scoring signifi-

cantly lower than moderate consumers in their possession of environ-

mental information and their behavioral intentions toward environmental

issues and concerns (see Tables 9 and 10). Those findings suggest

that those individuals who read some news magazines are more aware and

concerned that those who are very heavy readers or nonreaders.

However, caution must be exercised here as there are very few subjects

in the highest consumption category, and tnere is reason to suspect

that they may not be altogether accurate/honest in their estimates of

how many news magazines they read per week.

TABLE 9

ANOVA RESULTS FOR ENVIRONMENTAL INFORMATION

BY EXPOSURE TO NEWS MAGAZINES

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 632.392 4 158.098 2.974 .021

MEDIA3 632.392 4 158.098 2.974 .021

Explained 632.392 4 158.098 2.974 .021

Residual 10473.152 197 53.163

Total 11105.545 201 55.251

GRAND MEAN = 33.85

DEVIATIONS FROM GRAND MEAN BY CATEGORY:

Less Than One News Magazine Per Week .68

Between 1 and 2 Per Week -.46 (Neg)

Between 3 and 4 Per Week .46

Between 5 and 6 Per Week 1.15

7 or More News Magazines Per Week -11.85 (Neg)
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TABLE 10

ANOVA RESULTS FOR ENVIRONMENTAL BEHAVIORAL INTENTIONS

BY EXPOSURE TO NEWS MAGAZINES

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 1609.549 4 402.387 4.893 .001

MEDIA3 1609.549 4 402.387 4.893 .001

Explained 1609.549 4 402.387 4.893 .001

Residual 16201.030 197 82.239

Total 17810.579 201 88.610

GRAND MEAN = 53.30

DEVIATIONS FROM GRAND MEAN BY DEGREE 0F EXPOSURE TO

NEWS MAGAZINES:

Less than one per week -.48

Between one and two 1.51

Between three and four .01

Between five and six 3.70

Seven or more per week -18.55 (Neg)

 

Hypothesis Five

The fifth hypothesis asserted that there would be no signifi-

cant differences in environmental information, environmental attitudes,

and/or environmental behavioral intentions between students who were

just beginning their college education and those who had completed one

or two years of instruction.

In the demographic section of the pretest questionnaire

information was collected as to the number of college credits the

student had earned to date. The criteria were as follows: (A) 0 to 15

credits; (8) 16 to 30 credits; (C) 31 to 45 credits; (0) 46 to 60
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credits; and (E) over 60 credits. The hypothesis was tested using one-

way analysis of variance on the dependent variables of information

(SEAT-A), attitudes (SEAT-D and Ducat/Harrison Attitude Scales), and

behavioral intentions (Ducat/Harrison Behavioral Intention Scale) with

the number of credits earned to date acting as the independent vari-

able. Analysis yielded the following results: the significance of

differences in college credits earned to date on the SEAT-A (informa-

tion) Scale was .576; the SEAT-D (attitudes) Scale was .608, the

Ducat/Harrison Attitude Scale was .164, the Behavioral Intentions

Scale was .033, and all scales combined yielded a significance of

.795 (see Table 11 and Tables 89-813 in Appendix 8).

TABLE 11

ANOVA RESULTS FOR ENVIRONMENTAL INFORMATION,

ENVIRONMENTAL ATTITUDES (SEAT-D AND DUCAT-l),

AND BEHAVIORAL INTENTIONS BY CREDITS EARNED TO DATE

 

 

 

Variable F Probability

Information (SEAT-A) .724 .576

Attitudes (SEAT-D) .678 .608

Attitudes (DUCAT-l) 1.648 .164

Behavioral Intentions 2.684 .033

All Scales Combined (PTOTAL) .418 .795

 

While it would appear that the number of college credits a

student has earned to date does have a significant impact on his/her

intentions to behave toward environmental issues, the findings are not

directional, i.e., those students with more credits did not have more
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positive behavioral intentions. Cell mean analysis supported this

interpretation as follows:

Grand Mean = 53.30 Deviations from Grand Mean

by credits earned:

0 to 15 credits - .01 (Neg) N = 98

16 to 30 credits .19 N = 43

31 to 45 credits 3.86 N = 24

46 to 60 credits -5.58 (Neg) N = 18

Over 60 credits .01 N = 19

Thus the data clearly indicated a failure to reject the null
 

hypothesis.

Hypothesis Six
 

The sixth hypothesis predicted that subjects who received a

special one-hour treatment in which the instructor expressed his

personal concern about environmental problems and modeled environ-

mentally positive behaviors would demonstrate more positive attitudes,

and more positive behavioral intentions (see Appendix C).

The hypothesis was tested using one-way ANCOVA on the com-

bined posttest measures (PTOTAL) while controlling for the scores on

the combined pretest measures (STOTAL). The test did demonstrate

higher scores for experimentals, but these differences were not sig-

nificant (S - .637, see Table 12). Further analysis, controlling for

various demographic variables as well as pretest, modified the results

reported above, but in no case was a significant difference reported

between student status groups. Thus the data dictated that hypothesis

six be rejected.

While the hypothesis had to be rejected, the researcher

believes it is necessary to explain that several factors may have had
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an adverse effect on the objectivity with which this test was con-

ducted. When testing this hypothesis it was very difficult, in fact

impossible, to conceal personal feelings about current environmental

problems. Hence both experimental and control subjects knew that the

instructor was greatly concerned. In addition, on several occasions

examples were used to explain points raised in class which resulted

in the students discovering that the instructor did in fact attempt

to incorporate positive environmental practices into his lifestyle.

For example, when a student in one class asked a question regarding

the most desirable woods to use for home heating, the writer responded

that he always tried to get oak or hickory for his stove; or when a

student in another class asked where she could recycle glass, the

writer responded that he took his to the recycling station at a nearby

supermarket.

TABLE 12

ANCOVA RESULTS FOR ENVIRONMENTAL INFORMATION,

ENVIRONMENTAL ATTITUDES (SEAT-D AND DUCAT-l),

AND ENVIRONMENTAL BEHAVIORAL INTENTIONS

COMBINED BY INSTRUCTOR'S MODELING

 

 

 

Source of Sum of Mean Signif.

Variation Squares 0F Square F of F

Covariates 37.329 1 37.329 .098 .755

STOTAL 37.329 1 37.329 .098 .755

Main Effects 85.811 1 85.811 .226 .637

SSTAT 85.811 1 85.8I1 .226 .637

Explained 123.140 2 61.570 .162 .851

Residual 17080.839 45 379.574 GRAND MEAN = 333.52

Total 17203.979 47 366.042

DEVIATIONS FROM THE GRAND MEAN ADJUSTED FOR COVARIATES:

Control Group e 1.27 (Neg) Experimentals - 1.50

 



100

Hypothesis Seven
 

The seventh hypothesis predicted that subjects who received

a special one-hour treatment in which the instructor provided students

with numerous specific examples of environmentally desirable practices

that he/she could realistically expect to be able to perform, would

demonstrate more positive environmental attitudes and more willingness

to use more ecologically positive behaviors than would controls not

exposed to the special treatment prior to the posttest (see Appendix D).

The hypothesis was tested using one-way ANCOVA on the com-

bined posttest measures (PTOTAL) while controlling for the scores on

the combined pretest measures (STOTAL). The test did demonstrate

higher scores for experimentals but these differences were not signi-

ficant (S - .755, see Table 13). Further analysis, controlling for

various demographic variables as well as pretest, modified the results

reported above, but in no case was a significant difference reported

between student status groups. Thus the data dictated that hypothesis

seven be rejected.

It should be mentioned, however, that in the testing of this

hypothesis, problems similar to those discussed above for hypothesis

six may also have been present. The type of "slips" discussed for

hypothesis six not only alerted the students to the instructor's

concern/modeling, they also pointed to means of altering environmental

practices in a positive manner. In addition, means of effecting pos-

itive environmental change were discussed in a general way in several

of the handouts and readings comprising the main treatment received by

both experimental and control subjects (see Appendix E). It is

entirely possible, and well worth researching futher, that some type
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of "ceiling effect" might be operative in the testing of these hypo-

theses. It is possible that beyond some minimal level, increased

modeling and/or presentation of possible meaningful alternative beha-

viors, especially within a very limited time span, lose their ability

to foster increasingly higher test results.

TABLE 13

ANCOVA RESULTS FOR ENVIRONMENTAL INFORMATION,

ENVIRONMENTAL ATTITUDES (SEAT-D AND DUCAT-l),

AND ENVIRONMENTAL BEHAVIORAL INTENTIONS COMBINED

BY PROVISION OF SPECIFIC ALTERNATE BEHAVIORS

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Covariates 378.113 1 378.113 .927 .341

STOTAL 378.113 1 378.113 .927 .341

Main Effects 40.089 1 40.089 .098 .755

SSTAT 40.089 1 40.089 .098 .755

Explained 418.202 2 209.101 .513 .603

Residual 17131.798 42 407.900

GRAND MEAN = 333.67

Total 17550.000 44 398.864

DEVIATIONS FROM GRAND MEAN ADJUSTED FOR COVARIATES:

Control Group - .92 (Neg) Experimentals - .97

 

Variations in Environmental Awareness

By CUrriculum Categories

Question 10 on the "Student Questionnaire" asked the student

to indicate the general curriculum in which he/she was enrolled. The

options on this closed questionnaire item were as follows: (A) Arts

and Sciences; (B) Applied Arts and Sciences; (C) Business;
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(D) Preprofessional Education; and (E) Undeclared.

When all instruments were combined (the resulting variable

was called STOTAL and included pretest information scores as measured

by SEAT-A; both attitude scales, i.e., the SEAT-D and the Ducat/Harri-

son attitude scale; and the Ducat/Harrison BehaVioral Intention Scale)

and a cell mean analysis was performed, the following results were

obtained:

Total Mean for the Entire Population 232.46 (N = 201)

Arts and Sciences 241.96 (N = 46)

Applied Arts and Sciences 232.57 (N = 23)

Business 221.13 (N = 46)

Preprofessional Education 231.87 (N = 45)

Undeclared Major 235.98 (N = 41)

As can be seen, the highest scores were found in those stu-

dents enrolled in the Arts and Sciences, which is consistent with other

studies of this nature. The lowest scores were found among students

enrolled in Business, which is also consistent with other studies'

findings, and probably suggests both a lack of exposure to environ-

mental education as well as some selective perception (discounting or

avoidance or both) of the information that the student is exposed to.

This interpretation, while not original, is consistent with the

general cognitive dissonance theory.

The other categories were generally quite similar in scores

on the pretest. This data would suggest the following:

1. Overall scores were reasonably low (as there were

371 points possible); in fact, approximately 62.5

percent, below failing in the writer's classes.

2. Business and Preprofessional Education majors could

benefit most from environmental education courses

(although all students could benefit).
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Posttest scores show the following gains for experimental

subjects: average gain, 53; Arts and Sciences gain, 30; Applied Arts

and Sciences gain, 17; Business gain, 81; Preprofessional gain, 39;

and undeclared major gain, 59. Hence we see that those students with

the least prior exposure (i.e., the lowest pretest scores) had the

greatest gains as a result of the treatment.

Those results are probably due to the effects of other

demographic variables such as age, sex, etc., operative within the

respective curriculum categories. It is, however, gratifying to see

that Business majors made such dramatic gains. The writer is at a loss

to explain the relative small gains made by Applied Arts and Sciences

majors, unless this finding represented an overly optimistic assess-

ment of the ability of technology to effect cures for environmental

problems.

In the future, researchers in this area might consider a

closer examination of the reasons for such differential gains and

whether or not such gains persist over time for each of the groups

equally. If this were so, it might provide some very helpful insights

into the most profitable curriculum areas to stress more environmental

education.

Variations in Environmental Awareness by

Courses Previously:Taken WhiCh Potentially

Contain SUbstantial EnVironmental Content

Questions 11, 12, and 13 on the "Student Questionnaire" asked

the student to indicate any (and all) of the courses he/she had taken

of the following: (1) Rocks and Stars; (2) Biology; (3) Zoology; (4) A

Course on Energy; (5) Mother Earth; (6) Living with Nature; (7) Living
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World; (8) The Curious Naturalist; (9) Environmental Photography;

(10) Any other conservation or ecology course; (11) High School

Biology; (12) High School Zoology; (13) High School Conservation;

(14) High School Ecology; and (15) High School General Science.

Analysis of cell means was performed on the pretest data

obtained Winter Term with the following results (note: some cate-

gories were not checked at all and other contained one or two students,

hence only those categories checked by five or more students were

reported):

Total Mean for All Subjects 196 (N = 240)

Rocks and Stors 238 (N = 39)

Biology 228 (N = 30)

Zoology 232 (N = 10)

A Course on Energy 254 (N = 14)

Living with Nature 222 (N = 7)

Living World 231 (N = 20)

Other (College) Courses 216 (N = 16)

High School Biology 224 (N = 30)

High School Zoology 220 (N = 5)

High School Conservation 221 (N = 7)

High School Ecology 215 (N = 8)

High School General Science 220 (N = 28)

Those not taking any of the

above courses 167 (N = 141)

Those taking the Experimental

Treatment (posttest score) 291 (N = 125)

As can be seen, those who had not taken any courses with

potential environmental content scored much lower than those who had.

It is also worthwhile to note that the majority of the students had

not taken such a course in either high school or college (approximately

67 percent).

Care must be exercised in interpretation of these results,

especially with those courses with a small number. However, it can be

seen that all have some positive effect. The reader should also be
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aware that some students will have checked two or more courses, hence

the resulting means could at least partially reflect the combined

effects of multiple courses with possible environmental content.

Even observing these cautions, several general conclusions

can be made.

1. Exposure to environmentally related courses does improve

environmental awareness.

2. Most students (approximately two-thirds) had not received

such exposure prior to enrolling in Social Science 101 at Lansing Com-

munity College.

3. Exposure to environmental information seems to affect

information and attitudes over time. This can best be observed in the

higher mean scores for those taking high school environmental courses

and in the follow-up study discussed in detail above.

Variations in Pretest Environmental

Awareness by Demographic Characteristics

Demographic information was collected by the first 13 ques-

tions on the "Student Questionnaire." Each student reported his/her

sex, marital status, age, race, number of credits earned to date,

grade point average, area of residence, family income, composition of

family of residence, curriculum, and courses previously taken which

might have substantial environmental content. Cell mean analysis was

performed on all pretest scores for all demographic variables by

category with the following results (see also Table 14).

1. Grade Point Average. There was no difference in pretest

scores by grade point average.
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2. Sex. There was very little difference in pretest scores

by sex, although females do score slightly higher than males.

3. Age. Few clear patterns could be detected in the data

for age differences, although the 30 to 39 age group did score higher

than others.

4. Race. Whites scored significantly higher than non-

whites. That finding is consistent with other research of this nature.

5. Residence. No clear patterns emerged for this variable.

6. Income. No clear patterns emerged for this variable.

7. Curriculum. See separate discussion above.

8. Prior exposure to courses with potential environmental

content. See separate discussion above.

9. Marital Status. No clear patterns emerged for this

variable.

10. Number of college credits earned to date. No clear

patterns could be detected in the data. However, students with 45 to

60 credits scored the lowest (perhaps due to their avoidance of $5101

at some prior time which suggested lower interest in the subject matter

of the course).

11. Family of Residence. No clear patterns could be detected.

from the data.

Differential Effects of Treatment

bpremographic Characteristics

Identical demographic information was also collected on the

posttest for all subjects, thus allowing pretest/posttest comparisons

of the treatment effects (the data reported below is for Winter Term
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Experimental Subjects only, N = 125).

1. Grade Point Average. While gains were made by every

G.P.A. category, those students with moderate G.P.A.'s made the most

substantial gains. That is no doubt partly due to the fact that those

students began with lower scores, and was probably affected also by

the interaction of other demographic characteristics.

2. Sey, While gains were made by both sexes, females made

significantly greater gains than males. That result might have been

due to the interaction of other demographic variables such as age,

marital status, family, and prior exposure to courses with environ-

mental conent. The fact that the treatment was presented by a male

instructor may have had an impact. However, the pattern was not

repeated in the Spring Term data.

3. Age, All categories showed similar gains from pretest

to posttest except the 24 to 29 year olds (N = 10). Those students

actually declined 26 points. While this researcher is at a loss to

pinpoint the reason for that effect, several possibilities should be

considered. First, the result might have been due to the interaction

of other demographic variables such as race, marital status, family,

or number of college credits earned to date. Second, that age group

was the group which was, in all probability, just beginning to become

established and begin a family, and so forth, and as such might have

been the most threatened (hence the most resistent) to some of the

content of the treatment. That could be especially true of the content

involving consumption, pollution, and limitation of family size.

4. Bege, This is perhaps one of the most significant

findings of that section of the study. AS can be seen whites made
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significant gains from pretest to posttest but nonwhites made either

very small gains or significant losses. While caution must be exer-

cised here due to the small number of nonwhite subjects (this pattern

was, however, repeated in the Spring Term data), several possibilities

should be considered. First, it is possible that the result was due

to the interaction of other demographic characteristics such as age,

marital status, or family. Second, it 15 possible that those groups

are the most immediately threatened by environmental reforms and hence

most apt to resist those values. This latter interpretation is con-

sistent with others' findings and speculations and should most certain-

ly be considered when designing an environmental education course to be

taught to a group with substantial minority composition. In such a

case, care should be taken to place a greater emphasis on the bene-

ficial effects (especially financial and employment related effects)

of environmental reform.

5. Residence. While all groups made gains from pretest to

posttest, the greatest gains were made by those students who resided

in the city. That is probably due to the fact that negative environ-

mental conditions are most readily apparent in the city, and students

who reside there were most immediately affected. This interpretation

has support in the literature, and also gains support when the overall

pattern is considered; i.e., rural residents' gains are the lowest,

followed by suburban and city residents.

6. Ipppme, As can be seen, all income groups showed gains

from pretest to posttest except the $15,000 to $20,000 income group

(N = 21). No doubt some interaction with other demographic character-

istics influenced that finding, e.g., age, marital status, family, etc.
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That is probably also the same group discussed earlier, which was in

the process of trying to become established financially and hence most

apt to resist some of the content and attitudes advocated in the treat-

ment. Those with the highest incomes showed the greatest gains.

7. Curriculum. See separate discussion above. It is also
 

interesting to note that the lowest gains were made by Applied Arts

and Sciences majors, who may place a greater psychological investment

in technological solutions to environmental problems, and that the

greatest gains were made by business majors. The writer finds the

latter observation both very encouraging in general and believes such

a finding speaks very favorably for the probability of the success and

popularity of environmental education courses both within the Business

Department and the larger business community. Active environmentalism

is good business (in the long term and in many cases in the short term

as well) and those students seemed to be very receptive to this reality.

8. Prior exposure to courses withepotential environmental

content. See separate discussion above. It is also interesting to

note that by far the greatest gains were made by students with no

prior exposure to environmental courses. This finding is consistent

with other research findings on the relationship between environmental

information and attitudes/behavioral intentions.

It is also worthwhile to note that students who had pre-

viously taken courses with potential environmental content also showed

significant gain scores. This suggests that courses such as biology

and zoology do provide the student with concepts and information which

can be valuable in assisting him/her to readily grasp environmental

concepts. It does not,_however, argue strongly for these courses as
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prerequisites for a course in environmental education, given the gains

made by students who had not taken such courses.

Finally, it should be noted that while students who had taken

courses in biology, zoology, etc., did have somewhat higher pretest

scores (but not significantly so, as hypothesis five indicated), great

improvement occurred as a result of the treatment. That reinforces the

finding that if educational institutions want to produce environment-

ally literate students, they must teach courses specifically aimed at

this objective. By and large, environmental concepts do not "rub off"

in non-environmental education courses, nor do students arrive at such

concepts as a result of integrating concepts learned in other related

courses or disciplines.

9. Marital Status. While single and divorced or separated

students showed significant gains from pretest to posttest, married

students actually declined on posttest scores. That outcome was, no

doubt, partly the result of the interaction of other demographic charac-

teristics such as family, age, and income. It was also probably par-

tially due to the fact that, once again, those young marrieds were

members of that group discussed above who were struggling to establish

themselves financially and thus were more resistent to some of the

content and values inherent in the treatment.

There may be another process which played a role in the

result as well. While the writer cannot substantiate this interpreta-

tion, it occurred to him that the spouse of the married student might

detract from the positive impact of the treatment for various reasons,

e.g., to "protect" the spouse, to justify unecological personal prac-

tices or occupational choice, etc.
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10. College credits previously completed. All groups

showed significant gains except those with 46 to 60 credits, who

gained five points from pretest to posttest. Interpretation of that

finding would include the interaction of other demographic character-

istics such as marital status, family, and age. One could also

postulate that students taking Social Science 101 after accumulating

that number of credits were more likely to have a lower interest in

the course and were taking it to "get it out of the way for graduation."

ll. femily. Students living alone or with their parents

showed significant gains from pretest to posttest; those living with a

spouse actually decreased on their posttest scores. Again, the writer

believes that result is partially due to the interaction of other demo-

graphic characteristics such as age, income, marital status, etc., and

partially due to the reasons discussed above for marital status and

income; i.e., the group of young marrieds may have been deeply com-

mitted to establishing themselves financially at that point in their

lives, and as a result may have been more resistent to the treatment.

The above study also lends support to the contention that the

operation of cognitive dissonance may be instrumental in motivating and

supporting new environmental behaviors, as well as opposing the acquisi-

tion of new environmental attitudes and behaviors in other circum-

stances, especially among minorities and young marrieds.

In the first case, new information was accepted by the indi-

vidual, which brought old information and/or old attitudes and beha-

viors into a dissonant relationship with the new information and/or

attitudes. No doubt a number of factors affected how well the student



114

accepted the new information. Probably how the student perceived the

instructor (his credibility) was one such factor. Other factors pre-

disposing the student to accept the new information seemd to include

higher parental income, age (i.e., the younger student living at home

with her/his parents seemed to be most strongly influenced), average

to Slightly above average scholastic ability, and a number of other

factors which taken together seemed to add up to a low level of prior

information about environmental issues and problems. No doubt still

other factors such as the students' affective orientation toward the

instructor, his/her peer group orientation, etc., were also important.

This is perhaps one area in which much useful research could be done,

i.e., to identify those variables which and to the impact (legitimacy,

credibility) of environmental information being communicated in a

classroom environment.

Cognitive dissonance was also operative in the opposite case,

i.e., in rejecting the new positive environmental attitudes. The

results of that study pointed this our most clearly in the reaction of

one group of students whose overall environmental attitude and beha-

vioral intention scores actually dropped as a result of exposure to

more information. Not surprisingly, this group was largely made up Of

minorities and young marrieds who had recently entered the labor

market and might have been starting families. No doubt part of their

resistance to the new attitudes advocated in the classroom was the

result of competing messages from spouse and peers. That group would

appear to have reduced the dissonance created by the new environmental

information by reducing the importance of the new elements and perhaps

strengthening the importance of the old elements as well. It would be
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interesting to see if those students also began to ascribe less

credibility to the instructor and other environmental "authorities"

as well.

For a group such as that, new techniques must be developed

which would reduce this "backlash" effect. Such techniques might

include a greater focus on employment and economic opportunities

inherent in environmentalism, models closer to those students' ages

and choices of lifestyles, models from among those students' subcul-

tural "heroes," etc. This is another area where additional research

could prove highly valuable, i.e., means to tailor environmental

eudcation for maximum impact for specific target populations.



CHAPTER V

SUMMARY AND CONCLUSIONS

This investigation has attempted to determine the effective-

ness of an experimental treatment in environmental education at a

public junior college aimed at changing the level of environmental

information, and the character of environmental attitudes and

behavioral intentions, of freshman and sophomore students.

The treatment was observed to significantly increase environ-

mental information, environmental attitudes, and behavioral intentions.

It was further demonstrated that neither increased exposure to mass

media news nor increases in college credit hours successfully completed

resulted in any significant increases in any of the dependent measures.

It was also demonstrated that neither the instructor's modeling of

environmentally positive behaviors nor the provision of specific

environmentally positive alternate behaviors by the instructor were

significant factors in the outcomes reported above.

The cognitive dissonance theory was utilized to provide a

framework within which to view the probable effects of the introduction

of new environmental information. In general terms, it was argued that

as students' knowledge about environmental problems increased, dis-

sonance would occur between the new information and old attitudes

and/or behavior patterns. Much of this dissonance could be reduced by

116
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adopting more favorable environmental attitudes, which would in turn

increase the probability that the subjects would also modify their

actual behavior toward the environment thus keeping dissonance at a

minimum.

The findings of the follow-up study seemed to clearly support

this construct. In addition, these three variables (environmental

information, attitudes, and behavioral intentions) were so highly

correlated that over 75 percent of the variance on one dimension could

be predicted by the individual's score on either of the others (see

Tables 4 and 5). This is a highly significant finding and clearly

indicates that at least one major obstacle to a higher environmental

consciousness in the population sampled was the absence of information

providing any coherent framework for assessing current environmental

issues and problems. Students themselves confirmed this interpretation

as a majority (72 percent) of them indicated on the pretest that they

did not feel that they had adequate knowledge of environmental issues

and most (67 percent) indicated that they would enroll in a course

which dealt exclusively with such subject matter if it were available.

In a follow-up study conducted with students three and six

months after receiving the experimental treatment a subsample of

students not only demonstrated the retention of the new attitudes and

behavioral predispositions, but most also cited actual changes in their

behavior toward environmental issues (approximately 88 percent). These

changes ranged from driving less in order to conserve energy to organ-

izing a neighborhood clean-up campaign. If these self-reports can be

considered basically accurate, there is little doubt that attitude

changes produced in the classroom did give rise to new, environmentally



118

positive, behaviors.

This finding is particularly important because the literature

concerning the nature of the relationship between environmental atti-

tudes and actual behavior is largely mute on this most important

linkage. This study is, to the best of the researcher's knowledge, the

first study to establish such a clear connection between these vari-

ables. Not only do the results of the study indicate that environmen-

tal information is highly correlated with environmental attitudes (a

well-documented finding in research of this nature), but it also

demonstrates that how the respondent reports thinking and feeling

about environmental issues (i.e., his/her attitudes) are excellent

predictors of how he/she says he/she will act toward the environment.

Furthermore, if the students' anonymous self-reports can be considered

basically valid, the students' behavioral intentions (i.e., how they

say they will act toward the environment) are excellent predictors of

the students' actual behavior three to six months later.

Theoretically,the findings of this study are also important

because they add support to the conception of an attitude as affecting

the probability of the occreence of a behavior. While not all of the

students receiving the treatment adopted new, environmentally positive

behaviors, the vast majority did do 50. Furthermore, while demographic

differences did not significantly affect the findings on the testing of

the hypotheses, there were some consistent differences in the treat-

ment's effects on some groups.

It was also asserted that if raising the environmental con-

sciousness of the citizenry is a desirable goal in this country, as

nearly everyone seems willing to agree it is, then this goal is not
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being accomplished by merely attending institutions of higher educa-

tion. When students who had not taken courses with any substantial

environmental content were compared with those who had, the differ-

ences were dramatic, amounting to more than a 40 percent difference

in average pretest scores in most cases. Those students who had the

most environemtnal knowledge were the same students who had the most

favorable environmental attitudes and behavioral intentions. Such

information is rarely presented in courses other than those that deal

directly or indirectly with ecology or conservation in some significant

way, i.e., courses aimed at environemtnal education. If we as a soci-

ety really do wish to raise the environmental consciousness of the

citizenry, environmental education can be very effective, simpl

education would seem to be much less effective.

In a similar fashion it was also asserted that the mass

media, even mass media news programs, were not significantly raising

the public's environmental consciousness, at least not beyond broad-

casting the impression that there are serious environmental problems.

So while the mass media probably have contributed to this minimal

awareness, they may have done little or nothing of an environmentally

positive nature beyond this. They may, in fact, have done much of a

negative nature in the content of news and non-news programming. This

may be the case in their advertising appeals to overconsumption and

waste. It may be equally the case with many nonadvertising themes

such as a glorification of large families, a fostering and legitimiza-

tion of a general permissiveness, etc. Even the news would seem to

contribute to this negative environmental impact through such means as

failing to provide its audiences with any understanding of how they
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contribute to the problems and issues presented, how the problems and

issues presented are related to other issues and problems, and what the

individual can do to assist in the solution to the problem.

The findings of this study lend support to the contention that

the mass media do not make significant positive contributions to the

environmental education of their audiences. Television, radio, news-

papers, the most widely attended media, do not appear to make any

significant contributions to raising environmental consciousness in

the population studied. It seems reasonable to speculate that this is

probably due to the factors cited earlier, e.g., fragmentation of

events, failure to provide alternatives, failure to link causes and

consequences with an environmental issue/problem, etc. Only in the

case of news magazines were any sign ficant differences found between

high and low consumers.

In this case, analysis demonstrated a curvilinear relation-

ship between news magazine consumption and information and behavioral

intentions. Those individuals with the highest and lowest consumption

of news magazines scored lowest in their possession of environmental

information and positive behavioral intentions. Conversely, moderate

news magazine consumption correlated with higher scores. Caution must

be exercised in the interpretation of these findings, however, as

there were only four students in the highest news consumption category.

If those four individuals were removed from the study, analysis failed

to demonstrate significant differences between high and low consumers

of news magazines. Perhaps the most mportant aspect of this finding

is that either way one interprets these results, news magazines do not

increase the readers' environmental information or behavioral
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intentions in any significant way. It is possible that this may be

because readers are simply overwhelmed by the number and severity of

problems presented for which no solutions are proposed or discussed.

These latter findings, i.e., those regarding the effective-

ness of the mass media in raising environmental consciousness, are of

particular importance because this is the first scientific study to

demonstrate them on any population. Many writers and environmental

authorities have asserted that the mass media are not doing, and per-

haps cannot do, the job of raising environmental consciousness, given

current limitations, but to the best of the writer's knowledge, this

assertion has never before been tested. In all fairness to the media,

this researcher believes it is possible to say that they may have made

their audiences more aware of some environmental issues and problems,

and perhaps this is a first step for behavior change for those who

have the background knowledge of ecological interrelationships or the

motivation to acquire same. However, this is no doubt a very small

segment of the media's audience. In any case, for the population

sampled, the media have not been instrumental in significantly raising

environmental consciousness or altering environmental behavior in any

positive way.

Finally, it was asserted in this study that the way in which

students were taught environmental information would affect attitudes

and behavioral intentions. Specifically, it was argued that if the

instructor modeled environmentally positive behaviors in his own life-

style and/or provided students with realistic alternative behaviors of

an environmentally positive nature, students would demonstrate positive

environmental attitudes and behavioral intentions. The data failed
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to support these contetions as tested.

One additional way in which this study may have value is that

it also appears to offer insights into some differential treatment

effects. For example, young marrieds, no doubt struggling to establish

themselves financially, and minority ahd foreign students would appear

to strongly resist this "traditional" approach to environmental educa-

tion. This finding is consistent with the implications of other

studies in this subject area, and in terms of dissonance theory would

suggest that these groups either discount the new information or

strengthen the old attitudes and/or behaviors to reduce dissonance.

In either case more of a focus on such elements as the occupational and

financial opportunities/benefits inherent in environmental reform

could result in greater attitude and behavior change among these target

populations. Certainly, continued research aimed at investigating such

possibilities should prove most worthwhile.

Summary of Treatment Effects

pypSelected Questions '
 

1. "(00) the public schools of our nation spend enough time

in the teaching of ecology/conservation?" (Question 54) Pretest

scores indicated that 53 percent of the students did not believe they

do. This figure climbed to 72 percent on the posttest, indicating that

as students same to better understand the complexity and seriousness of

current environmental problems, they also supported more educational

efforts to inform and educate the citizenry concerning these problems

and issues.

2. "American beliefs and values have been a basic cause of
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our present pollution problems." (Question 75) Pretest scores showed

that 38 percent of the students strongly or very strongly agreed with

that statement, while only 6 percent did not agree at all. On the

posttest, only 3 percent did not agree at all with the statement, and

the percentage who strongly or very strongly agreed increased to 63

percent. This would appear to indicate that as students gain in aware-

ness, they also begin to better understand many of the underlying

causes for decreased environemental quality.

3. "Lansing Community College should make a conscious effort

to develop positive environmental attitudes in its students." (Ques-

tion 83) On the pretest, 87 percent of the students either agreed

(31 percent), strongly agreed (22 percent), or very strongly agreed (34

percent) with this statement. This figure climbed to 96 percent on the

posttest, with students indicating that they agreed (17 percent),

strongly agreed (29 percent), or very strongly agreed (50 percent) with

the statement.

Two points should be made in connection with these

findings. First, even before exposure to the experimental treatment,

the vast majority of LCC students believed that the institution had a

responsibility to educate the student body in an environmentally pos-

itive manner. Secondly, after receiving the treatment, more students

held this position and they held it even more strongly. It would

appear that the implication and the mandate are clear enough.

4. "Do you believe that Lansing Community College now offers

enough environmental education to provide most of the students with

an adequate understanding of today's environmental issues?" On the

pretest only 28 percent of the students indicated that they believed
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LCC did offer enough environmental education, 47 percent were un-

decided, and 24 percent believed that LCC did not offer enough

environmental education courses. On the posttest the percentage who

believed the college did not offer enough environmental education

increased to 44 percent, while 32 percent remained undecided. (See

Question 95.)

5. "Do you feel that you have adequate knowledge about

environmental issues?" (Question 102) Pretest data indicated that

72 percent of the students felt that they did not and 14 percent were

undecided. Even after the experimental treatment, 54 percent believed

that they did not have adequate environmental knowedge, and another

16 percent were not sure that they did. That finding certainly

suggests that the student body perceives environmental education as

an area they want to know more about, or feel deficient in, even after

the treatment.

6. "If given the opportunity, would you enroll in a college

course which deals specifically with the environmental crisis?"

(Question 106) On the pretest, 57 percent of the respondents indicated

they would enroll in such a course (22 percent said they definitely

would), while 25 percent indicated they were not sure. That is an

important finding since it indicates that only 18 percent of the stu-

dents would not enroll in such a course (17 percent said that they

probably would not and only 1 percent, actually only one student,

indicated that he/she definitely would not enroll). Such a finding is

most encouraging for the potential success of expanded course offer-

ings in the area of environmental education.

Posttest scores are even more encouraging as only
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6 percent of the students who received the treatment indicated an

unwillingness to enroll in additional environmental education courses,

25 percent remained undecided, and 67 percent indicated that they

would enroll in such courses if offered (30 percent said they would

definitely enroll). This would seem to indicate that not only is

there a very good potential for expanded course offerings among un-

exposed students, but that this potential actually expands with more

exposure to the subject matter.

7. "Government would solve most environmental problems if

environmental groups would leave them alone." (Question 68) It is

significant that 90 percent or more of the respondents did not agree

at all with that statement on either the pretest or the posttest. In

other words, they did not look to governmental agencies to take the

initiative to solve environmental problems. Were they themselves then

willing to do so?

8. "Do you feel that you have an obligation to become

actively involved in helping to solve environmental problems in your

home community?" (Question 104) *On the posttest 35 percent of the

students responded that they definitely did (as opposed to 20 percent

on the pretest) and the combined percentage of respondents who felt

they definitely or probably have such an obligation reached 82 per-

cent on the posttest.

9. "I can affect the environmental decisions made in my

city." (Question 87) On the pretest 18 percent of the respondents

did not agree at all, and only 11 percent indicated they strongly

or very strongly agreed. On the posttest the percentage who did not

agree at all dropped to 3 percent and the percentage who strongly or
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very strongly agreed increased to 41 percent.

10. A similar pattern emerged in response to Question 89,

which stated, "I have a responsibility to make other people aware of

environmental problems." Here the percentage of respondents who

indicated they strongly or very strongly agreed increased from 29

percent on the pretest to 56 percent on the posttest.

11. "People in the U.S. shall have to be satisfied with a

lower standard of living in the near future.” On the pretest 31 per-

cent of the respondents did not agree at all with this statement, and

another 24 percent only slightly agreed. The combined percentage of

those who strongly agreed or very strongly agreed was 17 percent. (See

Question 58.)

On the posttest the percentage of those who strongly

agreed or very strongly agreed rose to 42 percent and those who did

not agree at all dropped to 11 percent. That suggests that approxi-

mately one third of the subjects significantly modified their position

in regard to the advisability of the continuation of current American

consumption patterns.

12. "Are you willing to maintain a lower standard of living

than that presently enjoyed by many Americans in order to conserve

scarce natural resources?" (Question 98) Those who indicated that

they definitely would be willing rose from 19 percent on the pretest

to 37 percent on the posttest. It would appear that many students

receiving the experimental treatment not only saw an increased need to

alter their lifestyle, but also expressed a willingness to actually do

50.
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To summarize, it would appear that students exposed to the

treatment not only more accurately perceived environmental problems

and saw the need to further educate themselves and others to these

problems, but also expressed an increased willingness to work toward

solutions to these problems and to make personal sacrifices to

improve environmental conditions. It should also be noted that

increased awareness and willingness to make personal contributions

and sacrifices occurred despite an increase in skepticism in regard

to our ability to solve such problems. This is perhaps best expressed

by a decrease from 40 percent on the pretest to 27 percent on the

posttest of the respondents who indicated that they were ". . .

reasonable convinced that we shall be able to solve our environmental

problems." (See Question 108.)



CHAPTER VI

REFLECTIONS AND SPECULATIONS

This study was in effect an attempt to document the necessity

for a greatly increased emphasis on environmental education in this

nation and elsewhere. It advances the argument that as individuals

learn of the elements and magnitude of current environmental problems

and issues they will become more favorably predisposed to engage in

ways more favorable to the natural environment. It also attempts to

call into question the notions that simpl

and/or more exposure to mass media news will result in producing these

results. The findings of this study seem to support these contentions.

So where do we go from here? In this chapter the researcher

has briefly outlined what he considers to be some of the more impor-

tant, although untested, implications coming from this study.

Implications for Theory and

Suggestions for Further RESearch

The concept of cognitive dissonance would seem to be a useful

conceptual tool in discussing environmental education and its impact on

target audiences. It may be responsible for the increase in attitudes

and behavioral intentions in the original study and in the follow-up

study conducted later. In the latter case this would suggest that,

once sensitized to environmental problems, the students probably begin

128
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to attend to these issues more and to take some initial steps, probably

those with little cost to themselves, to try to have a greater positive

impact on the environment. This in turn may make continuing to act in

a more positive manner more valuable in their eyes as they already have

something invested in this direction. As a result still more favorable

attitudes and behaviors may result. This concept needs to be subjected

to closer examination and the conditions that hinder or facilitate it

need to be identified and researched.

It has been the experience of this researcher that the public

is generally willing to pay lip service to the idea that environmental

problems are serious, yet most seem to avoid attending to such issues

and concerns. Many times when asked about an environmental 1ssue that

has been widely publicized in the mass media, only one or two students

out of a class of forty will have any knowledge of the issue. Perhaps

this avoidance is due to the fact that if the public does attend to

these issues, they must question many other cherished ideas; e.g., does

business really want to serve the customer, do they in fact even consi-

der the needs or of those they produce goods and services for,

is technological "progress" always desirable, can and/or should our

standard of living continue to rise or even hold its own? To call

these and similar questions into serious consideration could produce

substantial cognitive discomfort. Under these circumstances, not

attending to what is happening right under our noses becomes increas-

ingly attractive because it supports the status quo for the individual

and the social order, which is certainly more secure and comfortable.

If this assessment is correct, it could also help to explain

why those individuals tied more closely to the present social and
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economic order, i.e., the older, married, and upwardly mobile segment

of the population studied were the most resistent to the treatment.

It would also help to explain why media news consumption fails to

influence environmental information and attitudes, i.e., consumers

simply "tune it out" of fail (refuse?) to see clear trends indicating

that the crisis is deepening. If such is the case, environmental

education that presents the larger picture in a coherent and inte-

grated manner is even more necessary than thought previously. So is

continued research to determine the most effective methods for pos-

itively impacting various groups and target populations who differ in

their attachment to and/or dependence upon the status quo.

If this assessment is correct, it also argues for an evalu-

ation of the effectiveness of environmental education programs with

younger students and programs for older persons which approach the

subject from the more positive standpoint of solutions and opportun-

ities, and benefits inherent in environmentalism. How can the value

of positive environmentalism be elevated for these populations? What

means are available for reaching this goal and which of them are the

most effective with particular target populations? It is the view of

this researcher that much needs to be done in this area if environ-

mental education is to be truly effective.

This study considered only one approach, a problems/basic

concepts approach, to environmental education. There are many other

equally valid approaches such as an examination of corporate contri-

contributions/responsibilities to and for environmental problems and

reform, a governmental approach, etc. These types of approaches need

to be examed both in terms of their overall effectiveness and in
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comparison with each other with various target populations.

Nor did this study investigate which of the concepts or

materials presented may have had the greatest impact on students'

attitudes and behaviors, or which had the greatest impact in producing

cognitive dissonance in either a positive or a negative environmental

direction. Much work needs to be done in this area as well. This

researcher is inclined to believe that the two concepts that may be

most influential are the concept of the exponential growth in the

basic elements of population, resource depletion and pollution, as

well as the concept that the chain is only as strong as its weakest

link (or Liebig's Law of the Minimum, if you prefer) applied to human

existence. If the learner really grasps these concepts and becomes

interested enough to look at the objective evidence of his/her senses,

continued apathy and/or inaction become increasingly difficult,

especially when the adequacy of government's response to the Situation

is considered.

If several such key concepts can be identified, then incor-

porating them into environmental reporting and environmental education

could revolutionize the state of environmental consciousness in the

American public.

Upon examination of the study results pertaining to the

effects 01 the treatment for various segments of the student body,

this researcher is led to question the results for those students

whose posttest scores actually declined or remained unchanged, i.e.,

those students who were married, employed, and roughly 24 to 29 years

old, worked in occupations or had closer associations with peers or

others who held more anti-environmental or negative environmental
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attitudes. The effects of such situations and influences on the

expression of environmental attitudes needs to be investigated in much

more detail if environmental education can gain the effectiveness to

change deeply imbedded attitudes and values. Also, those attitudes

and their support structures need to be identified and studied.

The fact that more and more accurate information is the

number one correlate of positive environmental attitudes would seem

to be environmental education's strongest argument, because when those

who knew the most about the subject were the most concerned, it be-

speaks a need that must be addressed immediately and as effectively as

possible.

Implications for New Course Development
 

In considering new course development, the following points

appear pertinent:

1. There were generally low levels of environmental aware—

ness on the part of students on the pretest.

2. The lowest pretest scores were among business and pre-

professional education majors, and the highest scores were among arts

and sciences majors.

3. Two-thirds of the student body had not been exposed to

any environmental education prior to their enrollment in the experi-

mental treatment (many of these students had completed one or two

years of coursework at this institution).

4. Minorities had much lower levels of environmental aware-

ness than whites and did not respond as well to the approach employed

in this experimental treatment.
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5. Environmental education (as taught in this treatment) was

least apt to produce positive results with those students who were

married, financially establishing themselves, and between the ages of

24 and 29 years old.

6. Prior exposure to environmental education courses, or

courses with ecological and/or conservation content, enhanced rather

that detracted from further environmental education.

7. Most students did not believe public educational insti-

tutions in general, or Lansing Community College specifically, were

offering enough environmental education.

8. Most students (96 percent) believed that LCC was respon-

sible for promoting positive environmental attitudes in its students.

9. Most students (72 percent) did not feel they had adequate

knowledge about environmental issues.

10. Most students (67 percent) indicated they would enroll

in a college course which dealt specifically with the environmental

crisis.

11. The successful environmental education course did not

seem to depend on the personality characteristics of the instructor but

rather on the nature and completeness of the information provided.

12. Environmental education produced behavioral changes in

students which most of the public would consider very desirable.

On the basis of these facts I would make the following

recommendations for undergraduate environmental education.

1. A significant expansion of course offerings in environ-

mental education. Such courses should minimize any prerequisites.

It large segments of the students enrolling in such courses are
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nonwhite, non-American, or just beginning to establisn families and

financial independence (naturally, learning this would require the

collection of such information at the beginning of the course), the

course should devote a significant block of time and other resources

to the financial and employment opportunities inherent in environmental

reform. In fact, in any environmental education course these aspects

should be covered to some degree.

2. The creation of environmental education courses within

the "continuing education" segment of the student population. One such

course could focus on the financial rewards of environmentalism. It

should have appeal to small businessmen as well as to middle class and

lower middle class families looking for ways to cut costs (currently

a large target audience, and one that most environmental experts expect

to increase further).

3. Continuing assessment of the effectiveness of programs in

environmental education at all levels. The results might be used both

to promote instructional research and document socially relevant out-

comes of the programs.

4. The provision of inservice education for facutly inter-

ested in incorporating environmental education themes, concepts, and

examples in existing courses. This practice could serve a dual pur-

pose. First, it could enhance the existing course by adding material

which students report that they want to know more about (thus enhancing

student interest in the course and providing an interdisciplinary

approach at the same time). And secondly, it would stimulate the

student to enroll in courses specifically designed as ecology and/or

environmental courses.
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5. The inclusion of courses/units in environmental education

within the business and preprofessional education curricula (or their

equivalent). Such courses should of course be tailored to meet the

needs and interests of their respective students.

6. Efforts to establish and promote interdisciplinary

approaches to the subject matter should be immediately initiated and

supported at all levels.
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APPENDIX A

ENVIRONMENTAL INFORMATION QUESTIONNAIRE
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c
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c
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c
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c
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c
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u
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c
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c
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p
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b
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p
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c
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p
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c
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c
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u
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u
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c
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p
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h
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d
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b
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c
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p
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f
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c
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n
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i
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i
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p
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h
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c
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TABLE A]

SINGLE ITEM CHARACTERISTICS (PERCENT DIFFICULTY, INDEX OF

DISCRIMINATION, CORRECTED ITEM-TOTAL CORRELATIONS, AND
ITEM IDENTIFICATION) FOR THE ENVIRONMENTAL INFORMATION

(SEAT-A) Scale

 

 

 

 

SEAT Al
Corrected

Diff Index Item-Tom

Question 1 Pcrc Disc Correlation

1 11.8 .109 Not. possible

2 18.3 “72 the tile Innln.
3 17.3 .200 . .

1. 22.7 .109

5 15.5 .309

6 28.3 .163

7
30.6 0%3

5 13.8 .2511

9 113.5 .163

10 19.3 -“00

ll 61.3 .3315

12 30.1 .309

13 410.5 336

111 ‘16.0 -.036 Reg

15 “1.5 327

16 116.0 .363

17 30.6 .h90

15 33.1 .127

19 115.0 .1100

20 57.11 .418

21 1111.5 .109

22 116.0 .1190

23 511.9 .1172

2.. 78-7 0272

25 37.1 .1615

26 30.1 .309

27 “3-5 .25“

25 6.41 .218

29 25.7 3‘36

30 310.2 .§7

33- - 5
33: 33.6 .1118

33 52.9 .363

34 50.9 .272

35 h5.o .h91

36 18.0 .363

37 33.6 -“7?
38 h3.5 .1100

39 u7.o .ule

no 58-9 .115

1.1 113.5 .1513

112 10.3 .309

113 19-3 '236

M 16.8 .327

1.5 3&1 $36

116 52.10 -.O36 leg

17 38.1 .290

1.5 50.0 .115“

1.9 “1.0 .563

51 37.1 .563

52 67.3 .236

53 71.7 .163

51. 611.3 .1116

55 111.0 .3115

56 51.1 —.090 Reg

Pretest than“) Experinntnls — 35.0 Control: -

Pretest. Stnndnrd Deviations Exp.- 6.92 Controls -

Posttest. lean“) Experlunuln - 33.11 Controls -

Posttest. Standard Deviations Exp-{.13 Controls -

31.11

72.7

33.2

Item Idcnugggfli

wont. polluur

ml pom

mt. polluted lake

cm 18 sir pollution

prevent. crronlon

nlpe growth

Tater-cute lust-Ins effects

Black llng

light effect on 1191c

decibel in

Silent Sprtng effect.
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water crisis due to

prod Joel land pollnion

nir pollution sou-cc

adds nitric-nu to water

coax-cc of Cnllf. clog

culcnt. to recycle
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nddl phonphntu to water

wiper-nun inversion 13

11.1ch paler pollution

poison cu
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whitetail deer

Onllf. condor

hcnv; nul in fish

paving rural pollution

off-shore 011 drilling
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danger of DDT
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population growth effects

environncnul legislation

fernnutlon produces

when nor. cnlnriu
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lncrnue food

tax for large {sullen

US {only use in 1800

who’whj of meets-13‘

11:111.: primitive polulnuons

U3 lunar-gum

popllnuon growth in 1100's

nae dintrlbdtlon 1n UDC'I

dalbllng rntc

US life expectancy

popllntlon increase effects

black: 1. birth control

world population in 1970

diet. composition

why more 35 your old:

population growth rate

All-33.8

All-(111

All-373

All-7.?
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Appendix B

Student Questionnaire and Miscellaneous Statistical Tables

STUDENT QUESTIONNAIRE
 

Directions: The information which you provide on this questionnaire

will be kept completely confidential. No one will see your answers

except the researcher. Reports will be made with aggregate data, and

no one_person will be identified with his or her data. It is very

important that you answer all guestions and that you attempt to answer

as honestly as possible.

l. My sex is: A) Male

B) Female

2. My marital status is: A) Single

B) Married

C) Divorced or separated

3. My age is: A) l6 to 20 years of age

B) 2l to 24 years of age

C) 25 to 29 years of age

D) 30 to 39 years of age

E) 40 years of age or older

4. My racial designation is: A) White

B) Black

C) Spanish American

D) Other

5. To date I have earned the A) 0 to l5 credits

following number of college B) l6 to 30 credits

credits: C) 31 to 45 credits

D) 46 to 60 credits

E) more than 60 credits

6. My college grade point average A) Below a l.00

is (leave blank if you have no B) Between a l.0l and a 2.00

college GPA): C) Between a 2.0l and a 3.00

D) Between a 3.01 and a 3.50

E) Over a 3.5l

7. I currently live in the A Rural

following type of community: B Suburban

C) City

141



10.

ll.

12.

13.

PLEASE NOTE:

T4.

15.

142

My family's annual income is:

By "family" in the above

question I mean:

I am enrolled in a curriculum in:

Please indicate all of the

following courses—Tif any) that

you have taken in college:

Please indicate all of the

following courses—Tif any) that

you have taken in college:

Please indicate all of the

following courses—Tif any) that

you have taken in college:

A) Below $5,000 per year

B) $5,00l to l0,000 per year

C) $l0,00l to 15,000 per year

0) $l5,00l to 20,000 per year

E) Over $20,000 per year

A) Myself only .

B) Myself and my spouse

C) My parents & their children

A) Arts & Sciences

B) Applied Arts & Sciences

C) Business

0) Preprofessional Education

E) I have no declared curri-

culum yet

A) Rocks & Stars

B) Biology

C) Zoology

D) A course on energy

E) Mother Earth: l978 & Beyond

A; Living with Nature

B Living World

C) The Curious Naturalist

0) Environmental Photography

E) Any other conservation or

ecology course

A) Biology

B) Zoology

C) Conservation

0) Ecology

E) General Science

For questions l4 through l8 each single/separate news-

paper or news program, etc., counts as one paper, TV show,

etc.

I watch approximately this number

of TV news broadcasts weekly

(include local and/or national

news programs)

Each week I read approximately

this number of newspapers:

A) Less than one

B) Between l and 2

C) Between 4 and 6

0) Between 7 and 9

E) 10 or more per week

A) Less than one

B) Between 1 and 2

C) Between 3 and 4

0) Between 5 and 6

E) 7 or more per week



l6.

l7.

18.

143

Each week I read approximately A) Less than one

this number of news magazines B) Between l and 2

(such as Time or Newsweek): C) Between 3 and 4

0) Between 5 and 6

E) 7 or more per week

Each week I listen to approx- A) Less than one

imately this number of radio B) Between l and 4

news broadcasts: C) Between 4 and 8

0) Between 9 and l2

E) l3 or more per week

Each week I watch approximately A) Less than one

this number of environmentally B) Between l and 2

oriented TV shows (such as C Between 3 and 4

Cousteau specials, Wild Kingdom, 0) Between 5 and 6

etc.): E) 7 or more per week

PLEASE NOTE: This portion of the questionnaire consists of 35 paired
 

19.

20.

21.

22.

23.

24.

25.

statements. Please indicate on your answer sheet which

of the two statements you consider to be the more impor-

tant. Do not omit any items.

I would rather sign a petition complaining about

A) burning trash at the city (town) dump

B) narcotics abuse in my community

I would rather go door-to-door to convince people to

A) avoid using plastic containers

B) vote for a specific political candidate

I would rather watch a television program about

A) noise pollution

B) war

I would rather circulate a petition calling for

A) limits on the amount of water a company can use

B) stronger auto safety regulations

I would rather sign a petition'which deals with

A) the problems of population in America

B) drug abuse

I would rather volunteer to phone people about

A) reducing the growth of industry

B) joining the Committee for Peace

I would rather donate a large part of the money I earn to

A) an ecology society

B) disaster relief



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

144

It is more important to me to provide funds

A) for drug rehabilitation centers

B) to reduce land pollution

I would rather telephone people in my area about

A) air pollution

B) the need for a narcotics treatment center

I would rather sign a petition to

A) reduce the noise level in my area

B) change policy on educational spending in my area

It is more important to me to

A) fight pollution in the Great Lakes

B) reduce federal income taxes

I would rather donate 10% of my income to

A) The Lighthouse for the Blind

B) a group for preservation of endangered species.

I would rather circulate a petition about

A) the dangers of technological growth

B) civil rights

I would rather make a speech calling for stricter

A) laws controlling pollution from automobile exhausts

B) drug laws in my community

I would rather read a leaflet about

A) avoiding land pollution

B) stronger auto safety regulations

I would rather listen to someone who calls on the phone to tell

me about

A) a local political problem

B) noise pollution

I would rather donate l0% of my income to a

A) drug rehabilitation program

B) clean water association

I would rather make a speech

A) in favor of banning welfare cuts

B) urging people to have no more than two children

I would rather listen to someone who telephones about

A) the dangers of technological growth

B) inflation

I would rather donate some money to

A) medical research

B) preserve vanishing species of wildlife
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40.

4].

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.
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I would rather stand on a corner to get signatures

A) for a petition advocating my position on education

B) in support of anti-noise legislation

I would rather make a speech in favor of banning

A; racial discrimination

B strip mining that ruins the land

I would rather watch a television program about

A) urban renewal

B) air pollution

I would rather sign a petition calling for

A) a new sewage treatment plant

B) reduced taxes

I would rather write my congressman about my position on

A) war

B) pollution problems

I would rather write to my congressman

A) asking for changes in Defense Department spending

B) about the dangers of technological growth

It is more important to me to

A) restore the ecological balance in the Great Lakes

B) maintain a strong national defense

I would rather boycott a company which

A) violates laws against discrimination in hiring

B) severely pollutes the air

I would rather make a speech in favor of banning

A) strip mining which ruins the land

B) education cuts

I would rather picket a government agency to stop

A) overspending

B) construction of an airport near a populated area

I would rather watch a television program about

A) war

B) water pollution

I would rather volunteer to work Saturdays

A) to promote my views about war

B) at Planned Parenthood

I would rather donate 10% of my income to a

A) drug rehabilitation center

B) group starting a recycling operation
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53.
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I)would rather watch a television program about

A war

B) mercury poisoning from fish

I would rather go to a film that describes the tragic results of

A) overpopulation

8) war

PLEASE NOTE: Please answer question 54 through 89 by checking the

54.

55.

56.

57.

58.

59.

60.

61.

63.

64.

65.

one box of the answer sheet that best describes your

'TEElings about the question. Use this key:

A; I do not agree at all

B I slightly agree

C) I agree

0) I strongly agree

E) I very strongly agree

The public schools of our nation spend enough time in the teaching

of ecology/conservation.

The use of private autos should be considerably restricted in

major population centers.

Snowmobiles should be outlawed except for emergency use.

A community should be permitted to dump raw (untreated) sewage

into a nearby stream if the majority of its citizens feel the

community cannot afford to build a sewage treatment plant..

People in the U.S. shall have to be satisfied with a lower stand-

ard of living in the near future.

The government should impose lower speed limits on autos & trucks

in order to conserve gasoline.

Peoples in the developing nations will have to be satisfied with

a lower living standard than Americans now have because there

will not be enough natural resources.

In the interest of population control a couple should not have

more than two children even though they could financially care

for a larger number.

Since rivers have been effective recipients of municipal & indus-

trial wastes for generations, much of the current concern for

cleaner rivers is unwarranted.

Some pollution problems are of such a nature that government must

help because private citizens cannot cope with them effectively.

Well-meaning but misguided people often become entirely too con-

cerned about the loss of a few alligators or birds.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.
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Present day endangered species should be nothing to be concerned

about because animal species have been disappearing throughout

the history of the earth.

The G.N.P. (Gross National Product) is a good measure of a

country's wellbeing.

Government would solve most environmental problems if environ-

mental groups would leave them alone.

One should be willing tn curtail his travel by private auto in

order to conserve energy resources.

People should be willing to adjust to lower room temperatures

in the winter in order to conserve energy resources.

We need not worry about higher population as new food resources

will be developed to ensure enough for all.

Anti-littering laws should be consistently and strongly enforced.

In order to have a free society, the rights of the individual

must be considered to be more important than social responsibil-

ities. »

The oceans represent an almost limitless source of food and

resources for the future.

American beliefs and values have been a basic cause of our present

pollution problems

The so-called "energy crisis" is primarily a scare tactic to

enable producers to raise prices.

Many people in the U.S. are deprived of the environmental qual-

ities that enrich life because of high population density.

Given limited resources, international conflicts will likely

increase as long as populations increase.

The possibility of solving the problems of human population

increase by voluntary birth control is unlikely.

The problem of world overpopulation is a new phenomenon.

The individual citizen can have a much greater impact on the

env1ronment in his local area than he can on a national level.

The U.S. faces an almost impossible situation in attempting to

clean up polluted rivers and lakes.

LCC should make a conscious effort to develop positive environ-

mental attitudes in its students.
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86.

87.

88.

89.
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I bear some personal responsibility for our present state of

pollution.

Plants & animals should be primarily for man's use and enjoyment.

We should eliminate the use of pesticides to ensure the health

& safety of all living things, even though this will result in

poorer crops.

I can affect the environmental decisions made in my city.

Mankind is the only form of life possessing rights.

I have a responsibility to make other people aware of environ-

mental problems.

PLEASE NOTE: Please answer the remaining questions using the following
 

90.

91.

92.

93.

94.

95.

96.

97.

scale:

A) Yes, definitely

B) Yes, probably

C) Undecided or do not know

0) No, probably not

E) No, definitely not

Do yourunvor do you plan to begin to recycle your newspaper?

Do yourunvor do you plan to maintain your home at a temperature

of 68 degrees or less this winter in order to conserve energy?

Do you now or do you plan to investigate the environmental voting

records of candidates you consider voting for?

Do you now or do you plan to subscribe to an environmentally

oriented newsletter or magazine in the next year?

Do you belong to or plan to join some environmentally oriented

club or organization in the next year?

Do you believe that LCC now offers enough environmental education

to provide most of the students with an adequate understanding

of today's environmental issues?

Would you be willing to substantially forego the use of private

autos in favor of public transportation in order to conserve

petroleum?

Will you be willing to pay substantially higher taxes in the

future to help cover the costs of improving the quality of the

environment?



98.

99.

TOO.

101.

102.

103.

104.

105.

106.

107.

108.

lO9.

llO.
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Are you willing to maintain a lower standard of living than that

presently enjoyed by many Americans in order to conserve scarce

natural resources?

Would you voluntarily agree to travel less in order to conserve

energy resources?

If you were building a house today, would you include air con-

ditioning?

Would you agree to an abortion in your family if you already had

two children?

Do you feel that you have adequate knowledge about environmental

issues?

Would you voluntarily present an environmental program to a group

of elementary school children if the opportunity should arise?

Do you feel that you have an obligation to become actively

involved in helping to solve environmental problems in your

home community? ~

Do you believe that western sheep ranchers should be prosecuted

for illegally killing bald eagles, some of which may be killing

young lambs?

If given the opportunity, would you enroll in a college course

which deals specifically with the environmental crisis?

A government agency should have the right to order your community

to cease dumping raw sewage into a nearby stream?

Are you reasonably convinced that we shall be able to solve our

environmental problems?

Would you be willing to undergo sterilization after having two

children?

Would you be willing to pay $10.00 a year to protect endangered

species?
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TABLE Bl

SINGLE ITEM CHARACTERISTICS (PERCENT DIFFICULTY, INDEX OF

DISCRIMINATION, CORRECTED ITEM-TOTAL CORRELATIONS, AND ITEM

IDENTIFICATION) FOR THE ENVIRONMENTAL ATTITUDE (SEAT-D) SCALE
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TABLE 82

(PERCENT DIFFICULTY. INDEX OF
DISCRIMINATION. CORRECTED ITEM-TOTAL CORRELATIONS. AND ITEM
IDENTIFICATION) FOR THE ENVIRONMENTAL ATTITUDE (DUCAT-l) SCALE
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water pollution hopeless
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eliminate pesticides
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' Indicates this item was deleted from the final scale employed.
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TABLE 83

SINGLE ITEM CHARACTERISTICS (PERCENT DIFFICULTY, INDEX OF

DISCRIMINATION. CORRECTED ITEM-TOTAL CORRELATIONS. AND ITEM

IDENTIFICATION) FOR THE ENVIRONMENTAL BEHAVIORAL INTENTIONS

SCALE
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TABLE 84

ANOVA RESULTS FOR ENVIRONMENTAL INFORMATION

BY EXPOSURE TO MASS MEDIA

 

 

 

 

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 72.624 2 36.312 .655 .521

MEDIAPRE 72.624 2 36.312 .655 .521

Explained 72.624 2 36.312

Residual 11032.920 199 55.442

Total 11105.545 201 55.251

TABLE 85

ANOVA RESULTS FOR ENVIRONMENTAL ATTITUDES (SEAT-D)

BY EXPOSURE TO MASS MEDIA

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 36.911 2 18.455 .348 .706

MEDIAPRE 36.911 2 18.455 .348 .706

Explained 36.911 2 18.455 .348 .706

Residual 10538.990 199 52.960

Total 10575.901 201 52.616
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TABLE 86

BY EXPOSURE TO MASS MEDIA

 

 

 

 

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects .259 2 .130 .001 .999

MEDIAPRE .259 2 .130 .001 .999

Explained .259 2 .130 .001 .999

Residual 29807.765 199 149.788

Total 29808.025 201 148.299

TABLE B7

ANOVA RESULTS FOR ENVIRONMENTAL BEHAVIORAL INTENTIONS

‘ BY EXPOSURE TO MASS MEDIA

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 19.230 2 9.615 .108 .898

MEDIAPRE 19.230 2 9.615 .108 .898

Explained 19.230 2 9.615 .108 .898

Residual 17791.349 199 89.404

Total 17810.579 201 88.610
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TABLE B8

ANOVA RESULTS FOR ENVIRONMENTAL INFORMATION

BY CREDITS EARNED TO DATE

 

 

 

 

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 160.974 4 40.244 .724 .576

CREDIT 160.974 4 40.244 .724 .576

Explained 160.974 4 40.244 .724 .576

Residual 10944.570 197 55.556

Total 11105.545 201 55.251

TABLE 89

ANOVA RESULTS FOR ENVIRONMENTAL ATTITUDES

(SEAT-D) BY CREDITS EARNED TO DATE

Source of Sum of Mean Signif.

Variation Squares 0F Square F

Main Effects 143.667 4 35.917 .678 .608

CREDIT 143.667 4 35.917 .678 .608

Explained 143.667 4 35.917 .678 .608

Residual 10432.234 197 52.956

Total 10575.901 201 52.616
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TABLE B10

BY CREDITS EARNED TO DATE

 

 

 

 

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 965.283 4 241.321 1.648 .164

CREDIT 965.283 4 241.321 1.648 .164

Explained 965.283 4 241.321 1.648 .164

Residual 28842.742 197 146.410

Total 29808.025 201 148.299

TABLE 811

ANOVA RESULTS FOR ENVIRONMENTAL BEHAVIORAL INTENTIONS

BY CREDITS EARNED TO DATE

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 920.367 4 230.092 2.684 .033

CREDIT 920.367 4 230.092 2.684 .033

Explained 920.367 4 230.092 2.684 .033

Residual 16890.212 197 85.737

Total 17810.579 201 88.610
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TABLE 812

ANOVA RESULTS FOR PRETEST ENVIRONMENTAL INFORMATION,

ENVIRONMENTAL ATTITUDES (SEAT-D AND DUCAT-l), AND

ENVIRONMENTAL BEHAVIORAL INTENTIONS

COMBINED BY CREDITS EARNED TO DATE

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Main Effects 31051.410 4 7762.853 .418 .795

CREDIT 31051.410 4 7762.853 .418 .795

Explained 31051.410 4 7762.853 .418 .795

Residual 3656662.436 197 18561.738

Total 3687713.847 201 18346.835

Grand Mean = 261.21

Deviations from Grand Mean by Credit Category:

0 to 15 Credits - 5.36

16 to 30 Credits - 6.33 (NEG)

31 to 45 Credits - 3.20

46 to 60 Credits - 34.71 (NEG)

Over 60 Credits - 15.52
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APPENDIX C

TREATMENT FOR TESTING HYPOTHESIS SIX



Appendix C

Treatment for Testing Hypothesis Six

The treatment for testing hypothesis six consisted of a 50-

minute slide presentation which basically followed the format below.

The first series of slides were of contrasts between various

scenic areas (unspoiled) and of local areas in which some type of

pollution was evident. Major themes included land, water, and air

pollution.

The second series of slides depicted wilderness areas that

this writer has visited. When these slides were being viewed, the

writer explained that he originally became aware of, involved in, and

concerned about environmental issues and problems as a result of pri-

marily recreational contacts with the natural environment through

interests such as fishing, camping, etc. The writer also explained

at this point that as he became more concerned about environmental

problems, he began to investigate ecology in a more serious manner.

This resulted in still more concern, and eventually led to a number of

specific actions on his part.

The last series of slides depected the writer's attempts to

practice environmentally sound behaviors in his own lifestyle. The

slides show the writer building his home with attention to energy

savings (proper insulation, alignment of the house to obtain maximum

solar heat, establishing windbreaks, weatherstripping, etc.): growing

as much of his own food as possible (gardening, compost pile, cover

cropping and mulching, etc.): attempting to recycle resources (glass

paper, plastic bags, aluminum, etc.): supporting environmental
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organizations and information sources; teaching environmental educa-

tion; and trying to reduce waste in his own lifestyle (heating with

wood, turning down the hot water heater, feeding food wastes to

checkens and recycling their wastes for gardening, using an economy

car, and so on).
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Appendix D

Treatment for Testing Hypothesis Seven

The treatment for testing hypothesis seven consisted of a

50—minute presentation using the notes below.

In the handout labeled "Introduction" special emphasis was

given to the idea that every positive environmental action has reper-

cussions throughout the ecosystem; that each individual should attempt

to find a way(s) to assist the overall problem in a manner that is

comfortable for him/her; and to providing information as to the places

where a concerned individual can contact environmental agencies to

report a suspected problem or seek additional environmental informa-

tion.

In the section entitled "The Politics of Ecology" special

emphasis was given to learning how students' representatives and/or-

senators had voted on important environmental issues, and then using

this information in their decision to support or oppose this official

in future elections; to discussing several of the bills outlined and

who had introduced the legislation; and to where the student could go

for additional information on environmental legislation and/or voting

records.

In the handout labeled "Greater Lansing Recycling Centers”

special emphasis was given to the idea that numerous recycling centers

were available locally for glass, papers, and metals; that recycling

everything possible is desirable environmentally: and to trying to

develop a mental set for finding new items/ways of recycling finite

resources .
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In the section entitled "For Further Involvement" special

emphasis was given to the idea that there are numerous environmental

organizations in this area, each with a somewhat different focus;

that the student can obtain accurate and timely environmental infor-

mation from such groups as the Sierra Club, Lansing Energy Affairs

Network, the Cousteau Society, etc.; and that the media could not

be relied upon to provide accurate and timely environmental information.
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Appendix E

Main Treatment

The main experimental treatment, as has been mentioned pre-

viously, consisted of approximately 5 hours of classroom instruction

(exclusive of pre- and post-testing) and began with discussions of the

memo from the Dean of the College of Human Ecology at Michigan State

University and the article I'Spacecraft Earth is Overloaded." In the

case of the first handout the major objective was to demonstrate to

the student that he/she cannot judge living conditions around the

world by conditions in the U.S., and that as a people we (Americans)

are extremely wasteful.

In the "Spacecraft Earth is Overloaded" handout, special

emphasis was given to the concept of the exponential growth of popula-

tion, i.e., what is meant by exponential growth and what are the

implications of the exponential growth of population for the future.

The "Limits to Growth" handout is a summary cn‘ outline of

the book of the same name by Meadows and Meadows. This text was a

recommended reading for the course.

The format of the discussion of the study generally follows

the outline as presented. Special emphasis was given to the conclu-

sions of the study, the interrelationships of the major elements dis-

cussed in the text, examples of various types of pollution and the

exponential increase of same, and the study's recommendations on means

for achieving environmental "equilibrium." In the case of this last

point, students were asked how they could contribute to the goal of
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meeting each of the six conditions presented and their ideas were

generally discussed and critiqued.

It should be added that emphasis was also given to the idea

that the "Equilibrium State" achievable by meeting these conditions

has a good deal to recommend it in terms of quality of life. The stu-

dents were also informed that the authors of the book had undertaken a

second study, published under the title of Mankind at the Turning
 

Point, and about the major discrepancies and similarities between the

two reports.

The handout entitled “Summary Notes from Packard" followed.

That is an outline of the text, The Waste Makers, by Vance Packard,
 

which was a required text for the course.

The discussion of the material basically followed the outline.

Special emphasis was given to the costs (environmental, social, polit-

ical, and economic) of the current American "way of life"; to the

advertising strategies presented in the text and Packard's recommenda-

tions for counteracting same; to the implications of continued resource

wastage; and to Packard's recommendations for counteracting overcon-

sumption and waste.

The experimental unit concluded with a discussion of the

handout, "Conservation in Your Own Home." The discussion followed the

handout (with additional material of a similar nature) and stressed

positive environmental action within the capabilities of all normal

individuals.
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c
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c
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c
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p
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p
l
e

w
e

h
a
v
e

b
e
e
n

l
i
v
i
n
g

h
i
q
h
-
o
n
-
t
h
n
-
h
o
o

w
i
t
h
o
u
t

r
e
g
a
r
d

t
o

t
h
e

l
o
n
g
-
r
a
n
g
e

c
o
n
s
e
q
u
e
n
c
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f
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.

R
e
a
d
e
r
'
s

D
i
g
e
s
t
.

c
o
n
d
e
n
s
e
d

f
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c
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c
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d
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.
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c
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c
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c
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c
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i
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p
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.
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i
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p
o
r
t
a
t
i
o
n

s
n
a
r
l
s
.

c
h
o
k
i
n
g

a
i
r
,

i
n
c
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f
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p
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.
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p
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p
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c
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c
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r
l
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i
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h
e

w
o
r
l
d
'
s

q
r
e
a
t
e
s

e
x
t
r
a
c
t
o
r
.

g
r
e
a
t
e
s
t

c
o
n
s
u
m
e
r

a
n
d

g
r
e
a
t
e
s
t

d
i
s
c
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c
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p
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c
o
n
t
a
i
n
e
r
s
.

3
8

b
i
l
l
i
o
n

b
o
t
t
l
e
s
.

7
8

b
i
l
l
i
o
n

c
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c
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p
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p
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p
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u
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p
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c
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c
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c
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c
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p
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p
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f
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c
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c
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c
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p
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b
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b
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c
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c
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c
e
s

a
n
d
1
1
v
u
l
n
e
r
a
b
l
e

t
o

t
h
o
u
g
h
t
l
e
s
s

m
i
s
h
a
n
d
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b
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c
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c
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b
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c
t

f
u
n
d
a
m
e
n
t
a
l

c
h
a
n
g
e
s

i
n

o
u
r

e
c
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p
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c
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c
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c
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r
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s
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v
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n
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p
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i
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r
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c
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r
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c
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c
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n
t
‘

1
.

T
h
e
L
i
m
i
t
s

t
o
G
r
o
w
t
h

A
.

I
n
t
r
o
d
u
c
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i
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b
e
g
a
n

i
n

1
9
6
6
.

c
o
m
p
o
s
e
d

o
f

3
0

i
n
d
i
v
i
d
u
a
l
s

f
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i
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p
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c
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p
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c
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p
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c
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.
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p
r
o
f
n
n
n
o
r

J
a
y

P
o
r
r
e
n
t
n
r

p
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c
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d
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p
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p
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p
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p
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d
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c
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p
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t
h
e
r

t
h
a
n

t
h
e

f
i
r
s
t
.

t
h
e

s
o
o
n
e
r

t
h
e
y

b
e
g
i
n
w
o
r
k
i
n
g

t
o
a
t
t
a
i
n

i
t
.

t
h
e

g
r
e
a
t
e
r
w
i
l
l

b
e

t
h
e
i
r

c
h
a
n
c
e
s

o
f

s
u
c
c
e
s
s
.
"

p
.

2
9
.

.
T
h
e

I
n
t
u
r
n

o
f

E
x
p
o
n
e
n
t
i
a
l
G
r
o
w
t
h

1
)

2
)

A
l
l

3
b
a
s
i
c

e
l
e
m
e
n
t
s
.

1
.
e
.
.

p
o
p
u
l
a
t
i
o
n
.

f
o
o
d
p
r
o
d
u
c
t
i
o
n
.
-
i
n
d
u
n
t
r
i
n
l
i
s
n
t
i
o
n
.

p
o
l
l
u
t
i
o
n
.

a
n
d

c
o
n
s
u
m
p
t
i
o
n

o
f

n
o
n
-
r
e
n
e
w
n
b
l
e

n
a
t
u
r
a
l

r
e
n
o
u
r
c
n
n

a
r
e

i
n
c
r
n
n
s
i
m
g

a
t

a
n

e
x
p
o
n
e
n
t
i
a
l

r
a
t
e
.

"
A

q
u
a
n
t
i
t
y

e
x
h
i
b
i
t
s

e
x
p
o
n
e
n
t
i
a
l

g
r
o
w
t
h
w
h
e
n

i
t

i
n
c
r
e
a
s
e
s
b
y
n

c
o
n
n
t
n
n
t

p
n
r
-

c
e
n
t
n
g
e

o
f

t
h
e
w
h
o
l
e

i
n

a
c
o
n
s
t
a
n
t

t
i
m
e

p
e
r
i
o
d
.
”

f
o
r

e
x
e
m
p
l
n
.

n
c
o
l
o
n
y

o
f

y
n
n
n
t

c
e
l
l
s

i
n
w
h
i
c
h

e
a
c
h

c
e
l
l

d
i
v
i
d
e
s

i
n
t
o

t
w
o

c
e
l
l
s

e
v
e
r
y

1
0
m
i
n
u
t
e
s

i
n

g
r
o
w
i
n
g

e
x
p
o
n
e
n
t
i
a
l
l
y
.

T
h
e

a
m
o
u
n
t

a
d
d
e
d

e
a
c
h

1
0
m
i
n
u
t
e
s

i
s

n
o
t

c
o
n
a
t
n
n
t
;

i
t

c
o
n
t
i
n
u
a
l
l
y

i
n
c
r
e
n
n
e
s

e
n

t
h
e

t
o
t
n
l

a
c
c
u
m
u
l
a
t
e
d

a
m
o
u
n
t

i
n
c
r
e
a
s
e
s
.

2
-
a
-
a
-
1
6
-
3
2
-
6
6
-
1
2
6
-
2
5
6
-
5
1
2
.

e
t
c
.

a
.

a
l
l

f
a
c
t
o
r
s

e
x
h
i
b
i
t

e
x
p
o
n
e
n
t
i
a
l

g
r
o
w
t
h

a
n
d

e
a
c
h
e
f
f
e
c
t
s

t
h
e

o
t
h
e
r
s
.

b
.

w
o
r
l
d

p
o
p
u
l
n
t
i
o
u

f
o
r

e
x
a
m
p
l
e
.

1
6
5
0

'
l
/
2

b
i
l
l
i
o
n
;

1
7
0
0

-
3
I
6
;
1
0
0
0

-
1
b
i
l
l
i
o
n
;

l
9
0
0

.
l
--
3
/
i

b
i
l
l
i
o
n
:

l
9
s
0

-
2
-
2
1
3

b
i
l
l
i
o
n
;

2
0
0
0

-
6

b
i
l
l
i
o
n
.

T
h
e

L
i
m
i
t
s

o
f

G
r
o
w
t
h

(
c
o
n
t
'
d
.
)

2
.

1
)

I
n
a
d
d
i
t
i
o
n

t
o
e
x
p
o
n
e
n
t
i
a
l

g
r
o
w
t
h
.

p
o
p
u
l
a
t
i
o
n

a
l
s
o
d
e
m
o
n
s
t
r
a
t
e
s

a

s
t
i
v
e

f
e
e
d
b
a
c
k

l
o
o

.
i
.
e
.
.

l
o
n
g
e
r

l
i
f
e

s
p
a
n

a
n
d

l
o
w
e
r

d
e
a
t
h

r
a
t
e
.

c
.

E
c
o
n
o
m
i
c

G
r
o
w
t
h

R
a
t
e
s

-
S
e
e

f
i
g
u
r
e

7
.

p
.

6
7
.

l
)

w
i
d
e
n
i
n
g

t
h
e

g
a
p

b
e
t
w
e
e
n

r
i
c
h

a
n
d

p
o
o
r

n
a
t
i
o
n
s

b
e
c
a
u
s
e

d
i
f
f
e
r
e
n
t

c
o
u
n
t
r
i
e
s

h
a
v
e

d
i
f
f
e
r
e
n
t

g
r
o
w
t
h

r
a
t
e
s
.

a
)

S
e
e

t
a
b
l
e

'
2

a
n
d

A
]
.

p
p
.

6
9

a
n
d

S
O
.

 

‘
C
.

T
h
e
L
i
m
i
t
s

t
o

E
x
p
o
n
e
n
t
i
a
l

G
r
o
w
t
h

1
)
M
a
n

h
a
s

b
o
t
h

p
h
y
s
i
c
a
l

n
e
e
d
s

(
a
i
r
.

w
a
t
e
r
.

f
o
o
d
.

e
t
c
.
)

a
n
d

s
o
c
i
a
l

n
e
e
d
s

(
p
e
a
c
e
.

n
o
c
i
n
l

e
t
n
b
i
l
i
t
y
.

e
t
c
.
)

-
i
f
w
e

a
s
s
u
m
e

s
o
c
i
a
l

e
n
v
i
r
o
n
m
e
n
t

w
i
l
l

r
e
m
a
i
n

i
d
e
a
l
.

t
h
e
n

w
h
a
t

l
i
m
i
t
s

d
o
e
s

t
h
e

p
h
y
s
i
c
a
l

e
n
v
i
r
o
n
m
e
n
t

p
o
s
e
?

2
)

F
o
o
d

-

a
.

p
r
i
m
a
r
y

r
e
s
o
u
r
c
e

t
o

p
r
o
d
u
c
e

i
s

l
a
n
d

-
t
h
e
r
e

a
r
e

a
b
o
u
t

7
.
6
6

b
i
l
l
i
o
n

a
c
r
e
s

o
f

p
g
t
e
n
t
i
a
l
l
g

s
u
i
t
a
b
l
e

f
o
r

a
g
r
i
c
u
l
t
u
r
e

(
a
b
o
u
t

1
]
)

o
f

t
h
i
s

n
o
w

b
e
i
n
g

f
a
r
m
e
d
)
.

l
)

l
v
d
n

i
f

e
v
e
r
y
t
h
i
n
g

p
o
e
m

p
e
r
f
e
c
t
l
y

(
n
o

e
r
o
s
i
o
n

l
o
n
e
.

e
t
c
.
)

t
h
e
r
e
w
i
l
l

b
e

a

d
e
s
p
e
r
a
t
e

l
a
n
d

s
h
o
r
t
a
g
e

b
e
f
o
r
e

t
h
e

y
e
a
r

2
0
0
0
.

n
)

S
y
n
p
t
o
n
s

w
i
l
l

a
p
p
e
a
r

b
e
f
o
r
e

t
h
i
s
.

h
o
w
e
v
e
r

f
o
o
d

p
r
i
c
e
s
w
i
l
l

r
i
s
e

s
o

h
i
g
h

t
h
a
t

s
o
m
e

p
e
o
p
l
e

w
i
l
l

s
t
a
r
v
e

(
i
t

i
s
h
a
p
p
e
n
i
n
g

g
g
g
)
.

l
)

a
b
o
u
t

1
0
-
2
0
m
i
l
l
i
o
n

d
i
e

o
f

m
a
l
n
u
t
r
i
t
i
o
n

y
e
a
r
l
y

(
1
9
7
2
)

-
t
h
i
s

y
e
n
r

w
i
l
l

b
e

m
u
c
h

h
i
g
h
e
r
.

b
)

A
d
d
i
n
g

l
a
s
t

h
a
l
f

o
f

a
v
a
i
l
a
b
l
e

l
a
n
d

w
i
l
l

t
a
k
e

t
r
e
m
e
n
d
o
u
s

r
e
s
o
u
r
c
e
s

a
n
d

c
o
n
t
.

F
a
r
m
i
n
g

t
h
e

s
e
n
.

e
t
c
.
,

w
o
u
l
d

r
e
q
u
i
r
e

e
v
e
n

g
r
e
a
t
e
r

a
m
o
u
n
t
s

o
f

n
o
n
-
r
e
n
e
w
n
b
l
e

r
e
s
o
u
r
c
e
s
.

-

3
)

B
o
n
-
r
e
n
n
w
n
b
l
e

R
e
s
o
u
r
c
e
s

-
s
e
e

T
a
b
l
e

6
-

p
p
.

6
0
—
6
7
.

a
.

P
o
i
n
t
:

T
h
e
r
e

a
r
e

n
o
t

e
n
o
u
g
h

o
f

m
n
n
y

c
r
i
t
i
c
a
l

e
l
e
m
e
n
t
s

t
o

i
n
d
u
s
t
r
y

t
o

l
a
s
t

1
0
0

y
e
n
r
s

a
t

c
u
r
r
e
n
t

e
x
p
o
n
e
n
t
i
a
l

r
a
t
e
s

o
f

u
s
e
.

1
)

p
o
s
i
t
i
v
e

f
e
e
d
b
a
c
k

l
o
o
p

o
f

m
o
r
e

6
)

P
o
l
l
u
t
i
o
n

-
(
a

f
a
c
t
o
r

o
f

p
o
p
u
l
a
t
i
o
n

g
r
o
w
t
h
.

i
n
d
u
s
t
r
i
a
l

g
r
o
w
t
h
.

e
n
d

r
e
n
o
u
r
c
e

d
e
p
l
e
t
i
o
n
)
.

A
l
s
o

g
r
o
w
i
n
g

e
r
p
o
n
n
n
t
i
s
l
l
y
.

n
.

"
H
n
n
y

p
n
o
p
l
e
.
.
.
n
r
n

c
o
n
c
l
u
d
i
n
g

o
n

t
h
e

b
a
s
i
s

o
f

m
o
u
n
t
i
n
g

a
n
d

r
e
n
n
o
n
n
b
l
y

o
b
j
e
c
t
i
v
e

e
v
i
d
e
n
c
e

t
h
a
t

t
h
e

l
e
n
g
t
h

o
f

l
i
f
e

o
f

t
h
e

b
i
o
s
p
h
e
r
e

e
n

e
n

i
n
h
a
b
i
t
n
b
l
e

r
e
g
i
o
n

f
o
r

o
r
g
a
n
i
n
m
n

i
n

t
o

b
e

m
e
a
s
u
r
e
d

i
n
d
e
c
a
d
e
s

r
a
t
h
e
r

t
h
a
n

h
u
n
d
r
e
d
s

o
f

m
i
l
l
i
o
n
s

o
f

y
e
a
r
s
.

T
h
i
s

i
s

e
n
t
i
r
e
l
y

t
h
e

f
a
u
l
t

o
f

o
u
r

o
w
n

s
p
e
c
i
e
s
.
"

1
)

E
x
a
m
p
l
e
:

F
i
g
u
r
e

1
5

(
p
.

7
9
)
.

C
0
2

i
n

a
t
m
o
s
p
h
e
r
e
.

2
)

T
o

c
o
m
p
l
i
c
a
t
e

m
a
t
t
e
r
s
.

t
h
e
r
e

i
s
u
s
u
a
l
l
y

n
l
o
n
g
d
e
l
a
y

b
e
t
w
e
e
n

t
h
e

r
e
l
e
n
n
e

o
f

a
p
o
l
l
u
t
n
n
t

i
n
t
o

t
h
e

e
n
v
i
r
o
n
m
e
n
t

a
n
d

t
h
e

n
p
p
n
n
r
e
n
c
e

o
f

i
t
n

n
e
g
a
t
i
v
e

e
f
f
e
c
t
s

o
n

t
h
e

e
c
o
s
y
s
t
e
m
.

n
.

t
x
n
m
p
l
e
:

D
D
T

(
F
i
g
u
r
e

2
2
.

p
.

9
0
)

-
t
h
e
r
e

i
s

a
n

l
l

y
e
a
r

g
a
p
b
e
t
w
e
e
n

t
h
e

t
i
m
e

y
o
u

s
t
o
p

u
s
i
n
g

i
t

t
o

t
h
e

t
i
m
e

i
t

b
e
g
i
n
!

t
o
d
e
c
l
i
g
g

i
n

f
i
s
h

(
l
o
n
g
e
r

f
o
r

m
e
n
)
.

b
.

"
I
n

o
t
h
e
r

w
o
r
d
s
.

a
n
y

p
o
l
l
u
t
i
o
n

c
o
n
t
r
o
l

s
y
s
t
e
m

b
a
s
e
d

o
n

i
n
n
t
i
t
u
t
i
n
g

c
o
n
t
r
o
l
s

o
n
l
y
w
h
e
n

s
o
m
e

h
a
r
m

i
s

a
l
r
e
a
d
y

d
e
t
e
c
t
e
d

w
i
l
l

p
r
o
b
a
b
l
y

g
u
a
r
a
n
t
e
e

t
h
a
t

t
h
e

p
r
o
b
l
e
m

w
i
l
l

g
e
t

m
u
c
h

w
o
r
s
e

b
e
f
o
r
e

i
t

g
e
t
s

b
e
t
t
e
r
.

1
)

I
f

t
h
e
r
e

a
r
e

7
b
i
l
l
i
o
n

p
e
r
s
o
n
s

b
y

2
0
0
0

A
.
D
.
.

w
h
o

l
i
v
e

l
i
k
e

p
r
e
s
e
n
t

d
a
y

A
m
e
r
i
c
n
n
n
.

t
h
e

t
o
t
a
l

p
o
l
l
u
t
i
o
n

l
o
a
d

o
f

t
h
e

e
n
v
i
r
o
n
m
e
n
t
w
i
l
l

b
e

a
t

l
e
a
s
t

1
0

t
i
m
e
s

t
h
a
t

o
f

t
o
d
a
y
.

2
)

w
h
i
l
e

w
e

d
o
n
'
t

k
n
o
w

h
o
w
m
u
c
h

p
o
l
l
u
t
i
o
n

t
h
e

e
n
v
i
r
o
n
m
e
n
t

c
a
n

t
a
k
e
.

m
a
n
y

p
e
o
p
l
e

a
l
r
e
a
d
y

b
e
l
i
e
v
e

w
e

h
a
v
e

d
o
n
e

i
r
r
e
v
e
r
s
i
b
l
e

d
a
m
a
g
e

t
o

l
a
r
g
e

n
a
t
u
r
a
l

s
y
s
t
e
m
s
.

a
.

E
x
a
m
p
l
e
:

A
e
r
o
s
o
l

c
a
n
s

a
n
d

f
g
¢
¢
o
n

c
a
u
s
i
n
g
m
o
r
e

u
l
t
r
a
v
i
o
l
e
t

r
a
d
i
a
t
i
o
n
.

 

p
e
o
p
l
e

u
s
i
n
g

t
h
n
m

a
n
d

e
a
c
h

p
n
r
e
o
n
u
n
i
n
g

m
o
r
e
.
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T
h
e

l
l
-
i
t
a

o
!

G
r
o
w
t
h

(
c
o
n
t
'
d
.
)

3
.

3
)

G
r
o
w
t
h

i
n

t
h
e

w
o
r
l
d

s
y
s
t
e
m

-
V
a
r
i
o
u
s

c
o
m
p
u
t
e
r

r
u
n
s

w
e
r
e

d
o
n
e

a
s
s
u
m
i
n
g

d
i
f
f
e
r
e
n
t

c
o
n
d
i
t
i
o
n
s
.

a
.

l
o

s
t
a
n
d
a
r
d

r
u
n

-
p
.

1
2
9
.

a
s
s
u
n
i
n
g

n
o

a
a
i
o
r

c
h
a
n
g
e
s
.

r
e
s
o
u
r
c
e
s

w
i
l
l

f
e
e
d

i
n
d
u
s
t
r
i
a
l

g
r
o
w
t
h

u
n
t
i
l

a
p
p
r
o
x
i
m
a
t
e
l
y

2
0
0
0
.

t
h
e
n

t
h
e

b
o
t
t
o
a

w
i
l
l

[
a
l
l

o
u
t

-
w
i
t
h

i
t

w
i
l
l

g
o

f
o
o
d

p
r
o
d
u
c
t
i
o
n
!

b
.

N
u
s
e
r
o
u
s

o
t
h
e
r

r
u
n
s

a
r
e

n
o
d
e

a
s
s
u
m
i
n
g

d
o
u
b
l
e

t
h
e

k
n
o
w
n

r
e
s
e
r
v
u
s

o
f

n
a
t
u
r
a
l

r
e
s
o
u
r
c
e
s

(
p
o
l
l
u
t
i
o
n

e
n
d
s

i
t

b
y

n
p
p
r
o
x
i
a
a
t
e
l
y

2
0
5
0
)
.

a
s
s
u
m
i
n
g

u
n
l
i
n
i
t
e
d

n
u
c
l
e
a
r

p
o
w
e
r

(
s
a
m
e

a
s

l
a
s
t

o
n
e
)
;

a
s
s
u
n
i
n
g

d
o
u
b
l
e

r
e
s
o
u
r
c
e
s

a
n
d

s
t
r
i
c
t

p
o
l
l
u
t
i
o
n

c
o
n
fi
r
n
l

b
y

1
9
7
5

(
f
o
o
d

s
h
o
r
t
a
g
e

c
a
u
s
e
s

c
o
l
l
a
p
s
e

b
y

2
0
5
0
)
;

a
s
s
u
n
i
n
g

u
n
l
i
m
i
t
e
d

r
e
s
o
u
r
c
e
s
.

p
o
l
l
u
t
i
o
n

c
o
n
t
r
o
l
s

(
r
e
d
u
c
i
n
g

7
5
2

o
f

p
o
l
l
u
t
i
o
n
)
.

i
n
c
r
e
a
s
e
d

f
o
o
d

p
r
o
d
u
c
t
i
o
n

(
d
o
u
b
l
e

y
i
e
l
d
s
)
.

a
n
d

p
e
r
f
e
c
t

b
i
r
t
h

c
o
n
t
r
o
l

(
t
h
e

c
o
l
l
a
p
s
e

o
c
c
u
r
s

a
p
p
r
o
x
i
n
a
t
e
l
y

2
1
0
0

d
u
e

t
o

p
o
l
l
u
t
i
o
n

a
n
d

f
o
o
d

s
h
o
r
t
a
g
e
)
;

e
t
c
.

1
)

T
o
s
a
k
e

a
l
o
n
g

4
n
d

c
o
m
p
l
i
c
a
t
e
d

s
t
o
r
y

s
h
o
r
t

a
n
d

s
i
s
p
l
a
.

t
h
e
r
e

s
e
e
n
s

n
o

w
a
y

t
o

p
r
e
v
e
n
t

o
v
e
r
s
h
o
o
t

a
n
d

t
h
e

c
o
l
l
a
p
s
e

o
f

c
i
v
i
l
i
z
a
t
i
o
n

b
e
f
o
r
e

2
0
5
0

(
a
t

t
h
e

l
g
g
g
g
g
g
)

u
n
l
e
s
s

s
o
m
e

v
e
r
y

b
a
s
i
c

i
d
e
a
s

a
r
e

c
h
a
n
g
e
d
.

 

D
.

T
h
e

S
t
a
t
e

o
f

G
l
o
b
a
l

E
q
u
i
l
i
b
r
i
u
m
.

l
)

T
h
e

o
n
l
y

a
n
s
w
e
r

t
h
e

H
.
I
.
T
.

t
e
a
m

c
o
u
l
d

f
i
n
d

t
o

t
h
e

p
r
o
b
l
e
n

(
N
o
t
e
!

T
e
c
h
n
o
l
o
g
y

c
a
n
n
o
t

s
o
l
v
e

i
t

b
e
c
a
u
s
e

t
e
c
h
n
o
l
o
g
y

i
s

l
i
o
i
t
e
d

t
o

u
s
i
n
g

a
v
a
i
l
a
b
l
e

r
e
s
o
u
r
c
e
s

a
n
d

n
o
l
a
t
t
e
r

w
h
a
t

t
e
c
h
n
o
l
o
g
y

c
o
m
e
s

u
p

w
i
t
h
.

y
o
u

c
a
n
n
o
t

h
a
v
e

u
n
l
i
s
i
t
e
d

g
r
o
w
t
h

i
n

a
f
i
n
i
t
e

(
l
i
n
i
t
e
d
)

s
y
s
t
e
m
)
.

i
s
o
n
e

o
f

b
a
l
a
n
c
e
.

a
.

p
o
p
u
l
a
t
i
o
n

e
q
u
a
l
i
z
e
d

s
o

t
h
a
t

t
h
e

n
u
m
b
e
r

o
f

c
h
i
l
d
r
e
n

b
o
r
n

i
n

t
h
e

w
o
r
l
d

e
q
u
a
l
s

t
h
e

n
u
n
b
e
r

o
f

d
e
a
t
h
s

e
a
c
h

y
e
a
r
.

b
.

i
n
d
u
s
t
r
i
a
l

g
r
o
w
t
h

e
q
u
a
l
i
z
e
d

s
o

t
h
a
t

t
h
e

r
a
t
e

o
f

i
n
v
e
s
t
-
e
n
t

e
q
u
a
l
s

t
h
e

r
a
t
e

o
f

d
e
p
r
e
c
i
a
t
i
o
n

o
f

e
a
i
s
t
i
u
g

i
n
d
u
s
t
r
i
a
l

e
q
u
i
p
-
e
n
t
.

c
.

r
e
s
o
u
r
c
e

c
o
n
s
u
n
p
t
i
o
n

p
e
r

u
n
i
t

o
f

i
n
d
u
s
t
r
i
a
l

o
u
t
p
u
t

i
s

r
e
d
u
c
e
d

t
o
o
n
e
-
f
o
u
r
t
h

o
f

i
t
s

1
9
7
0

v
a
l
u
e

d
.

p
o
l
l
u
t
i
o
n

g
e
n
e
r
a
t
i
o
n

p
e
r

u
n
i
t

o
f

i
n
d
u
s
t
r
i
a
l

a
n
d

a
g
r
i
c
u
l
t
u
r
a
l

o
u
t
p
u
t

i
s

r
e
d
u
c
e
d

t
o
o
n
e
-
f
o
u
r
t
h

o
f

i
t
s

1
9
7
0

v
a
l
u
c
.

e
.

c
a
p
i
t
a
l

i
s
d
i
v
e
r
t
e
d

t
o

l
o
a
d

p
r
o
d
u
c
t
i
o
n

e
v
e
n
w
h
e
r
e

t
h
i
s

i
s
d
e
e
m
e
d

"
u
n
e
c
o
n
o
n
i
c
'

b
y

p
r
e
s
e
n
t

s
t
a
n
d
a
r
d
s
.

A
l
s
o

s
o
i
l

e
n
r
i
c
h
-
e
n
t

a
n
d

p
r
e
s
e
r
v
a
t
i
o
n

i
s

g
i
v
e
n

h
i
g
h

p
r
i
o
r
i
t
y
.

I
.

h
i
g
h

p
r
i
o
r
i
t
y

i
s

g
i
v
e
n

t
o

d
e
s
i
g
n
i
n
g

a
l
l

i
n
d
u
s
t
r
i
a
l

c
a
p
i
t
a
l

a
n
d

c
o
n
s
u
n
e
r

p
r
o
d
u
c
t
s

f
o
r

d
u
r
a
b
i
l
i
t
y

a
n
d

e
a
s
y

r
e
p
a
i
r
.

P
o
i
n
t
:

I
n

t
h
i
s

s
y
s
t
e
m
.

a
s
t
a
b
l
e

w
o
r
l
d

p
o
p
u
l
a
t
i
o
n

(
o
n
l
y

s
l
i
g
h
t
l
y

l
a
r
g
e
r

t
h
a
n

t
o
d
a
y

s
)

c
a
n

h
e

m
a
i
n
t
a
i
n
e
d

a
t

a
b
o
u
t

h
a
l
f

t
h
e

p
r
e
s
e
n
t

U
.
S
.

l
e
v
e
l

f
o
r

a
l
o
n
g

t
i
n
e

i
n
t
o

t
h
e

f
u
t
u
r
e
.

T
h
i
s

w
o
u
l
d

g
i
V
e

t
e
c
h
n
o
l
o
g
y

a
n
d

i
n
d
u
s
t
r
y

a
:
h
a
n
c
c

t
o

a
d
j
u
s
t

t
o

c
h
a
n
g
e
s

i
n

r
e
s
o
u
r
c
e

a
v
a
i
l
a
b
i
l
i
t
y

a
n
d

w
o
u
l
d

g
i
v
e

p
fl
n
u
‘
r

a
c
h
n
n
:
c

t
o
c
o
n
s
i
d
e
r

a
l
t
e
r
n
a
t
i
v
e

c
o
u
r
s
e
s

o
f

a
c
t
i
o
n

(
l
i
k
e

l
o
w
:
r

p
o
p
u
l
a
t
i
o
n
/
h
i
g
h
e
r

l
i
v
i
n
g

s
t
a
n
d
a
r
d
s
.

e
t
c
.
)
.

H
o
w
-

e
v
e
r
.

i
f

w
e

w
a
i
t

u
n
t
i
l

t
h
e

y
e
a
r

2
0
0
0

A
.
D
.

e
n
d

t
h
e
n

a
e
e
t

a
l
l

o
f

t
h
e

a
b
o
v
e

c
o
n
d
i
t
i
o
n
s
,

t
h
e

e
q
u
i
l
i
b
r
i
u
m

s
t
a
t
e

i
s

n
o

l
o
n
g
e
r

s
u
s
t
a
i
n
a
b
l
e

(
t
o
o
m
a
n
y

p
e
o
p
l
e
)
.

T
h
e

E
q
u
i
l
i
b
r
i
u
m

S
t
a
t
e

-
w
h
i
l
e

t
h
i
s

s
t
a
t
e

d
n
e
n
m
e
a
n

s
t
r
i
c
t

c
o
n
t
r
o
l
s

o
n

p
o
p
u
-

l
a
t
i
o
n
.

i
n
d
u
s
t
r
i
a
l

o
u
t
p
u
t
.

a
g
r
i
c
u
l
t
u
r
a
l

p
r
o
d
u
c
t
i
o
n
.

p
o
l
l
u
t
i
o
n
.

a
n
d

n
o
n
-
r
e
n
e
w
-

a
b
l
e

r
e
s
o
u
r
c
e

c
o
n
s
u
n
p
'
f
o
n
.

i
t

d
o
t
s

n
o
t

m
e
a
n

s
t
a
g
n
a
t
i
o
t

a
.

S
u
c
h

a
c
t
i
v
i
t
i
e
s

a
s

a
r
t
.

n
u
c
i
r
.

r
e
l
i
g
i
o
n
.

b
a
s
i
c

s
c
i
e
n
t
i
f
i
c

r
e
s
e
a
r
c
h
.

a
t
h
l
e
t
i
c
s
.

a
n
d

s
o
c
i
a
l

i
n
t
e
r
a
c
t
i
o
n

(
a
l
l

a
c
t
i
v
i
t
i
e
s

n
o
t

u
s
i
n
g

l
a
r
g
e

a
n
o
u
n
t
s

o
f

r
e
s
o
u
r
c
e
s

o
r

d
e
s
t
r
o
y
i
n
g

t
h
e

e
n
v
i
r
o
n
m
e
n
t
)

c
o
u
l
d

g
r
o
w

i
n
d
e
f
i
n
i
t
e
l
y
.

1
)

w
h
a
t

t
h
i
s

r
e
a
l
l
y

m
e
a
n
s

i
s

a
c
h
c
n
c
c

i
n

[
h
i

v
a
l
u
c
s

o
f

t
h
e

s
o
c
i
e
t
i
e
s

o
f

T
h
e

L
i
m
i
t
s

o
f

G
r
o
w
t
h

(
c
o
n
t
'
d
.
)

b
.

t
h
e

w
o
r
l
d
.

A
c
h
a
n
g
e

f
r
o
m

n
r
o
w
t
h

t
o

e
q
u
i
l
i
b
r
i
u
m
.

i
r
o
n

p
l
a
n
n
e
d

o
b
s
o
l
e
s
c
e
n
c
e

t
o

d
u
r
a
h
i
l
i
t
v
.

f
r
o
m

g
r
o
s
s

i
n
v
q
u
a
l
l
t
v

b
e
t
w
e
e
n

n
a
t
i
o
n
s

a
n
d

i
n
d
i
v
i
d
u
a
l
s

t
o

A
c
l
o
s
e
r

a
p
p
r
o
x
i
m
a
t
i
o
n

t
o

e
q
u
a
l
i
t
y
;

f
r
o
m
w
a
s
t
e

(
c
o
n
s
p
i
c
u
o
u
s

c
o
n
n
u
n
p
t
i
o
n
)

t
o

c
o
n
s
e
r
v
a
t
i
o
n
;

f
r
o
m
d
e
a
t
h

t
o

l
i
f
e
.
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S
U
M
W
I
V
M
T
E
S
m
o
o

P
A
C
K
A
R
D

J
o
h
n

D
u
c
a
t

l
.

T
h
e

H
a
s
t
e

M
a
k
e
r
s

.

I
.

R
e
v
i
e
w

i
d
e
a

o
f

l
i
m
i
t
e
d

r
e
s
o
u
r
c
e
s
-
a
l
l

a
r
e

f
i
n
i
t
e
;

l
a
n
d
.

w
a
t
e
r
.

m
e
t
a
l
s
m

B
.

C
H
.
1

”
.
.
.
.

i
i
.

i
n

C
H
.
4
4

f
e
r
t
i
l
i
z
a
t
e
r
s
.

e
t
c
.

C
i
t
y

o
f

t
h
e
F
u
t
u
r
e
-
u
p

u
n
t
i
l

t
h
e

p
r
e
s
e
n
t

t
i
u
n
u

t
h
e

h
o
s
t

m
a
j
o
r
i
t
y

o
f

A
m
e
r
i
c
a
n
s
.

a
s

w
e
l
l

a
s

b
u
s
i
n
e
s
s

a
n
d

n
o
v
e
r
n
m
e
n
t
.

s
e
e

p
r
o
g
r
e
s
s

a
s

e
C
o
n
o
m
i
c

n
r
o
w
t
h
.

i
k
w
i

p
r
o
d
u
c
t
s
.

m
o
r
e

w
a
s
t
e
.

1
.

H
e

h
a
v
e

6
:

o
f

w
e
r
l
d
'
s

p
o
p
u
l
a
t
i
o
n
.

u
s
e

5
0
?

p
l
u
s

o
f

i
t
s

n
a
t
u
r
a
l

r
e
s
o
u
r
c
e
s

2
.

"
A

c
h
a
r
g
e

o
f

r
a
p
e

c
a
n
n
o
t

b
e

s
u
s
t
a
i
n
e
d

b
y

a
n
y

a
d
u
l
t

w
h
e
n

c
o
n
s
e
n
t

o
r

c
o
o
p
e
r
a
t
i
o
n

h
a
s

b
e
e
n

n
i
v
e
n
.
"

T
h
e

N
a
n
q
i
n
e

P
r
o
s
p
e
c
t
s

o
f

S
a
t
u
r
a
t
i
o
n
-

l
.

l
i
e
c
o
n
s
u
n

t
w
i
c
e

a
s

m
u
c
h

a
s

w
e

d
i
d

b
e
f
o
r
e

i
n

l
l

i
n

!
'
.
S
.

t
o
d
a
y
.

4
0
"
,

o
f

a
v
e
r
a
q
e

A
m
e
r
i
c
a
n
s

p
o
s
s
e
s
s
i
o
n
s

a
r
e

l
u
x
u
r
y

i
t
e
m
s
.

2
.

O
u
r

t
e
c
h
n
o
l
o
o
y

h
a
s

d
r
i
v
e
n

o
u
r

p
r
o
d
u
c
t
i
o
n

h
i
n
h
e
r

e
a
c
h

y
e
a
r

(
a
b
o
u
t

3
!
)
.

h
e
n
C
e

i
n
o
r
d
e
r

t
o

k
e
e
p

p
e
o
p
l
e

w
o
r
k
i
n
o
.

A
m
e
r
i
c
a
n
s

m
u
s
t

c
o
n
s
u
m
e

m
o
r
e

e
a
c
h

y
.
i
r
.

a
.

1
k

h
a
v
e

a
l
s
o

d
e
v
e
l
o
p
e
d

a
n
r
o
w
i
n
q

d
e
p
e
n
d
e
n
c
e

o
n

f
e
d
.

G
o
v
t
.

t
o

f
i
n
a
n
c
e

p
r
o
g
r
a
m
s

t
o

S
u
p
p
o
r
t

t
h
e

e
c
o
n
o
m
y
.

b
.

A
s

a
u
t
o
m
a
t
i
o
n

r
e
p
l
a
c
e
s

m
o
r
e

j
o
b
s

(
e
s
p
.

l
o
w
e
r

s
k
i
l
l
e
d
)
.

n
e
w

p
o
p
u
l
a
t
i
o
n

q
r
o
w
t
h

p
r
o
d
u
c
e
s

m
o
r
e

w
o
r
k
e
r
s

f
o
r

t
h
e

a
l
r
e
a
d
y

s
w
e
l
l
e
d

l
a
b
o
r

m
a
r
k
e
t
.

c
.

”
o
r

m
n
i
n
r

p
r
o
b
l
e
m

i
s

h
o
w

t
o

s
e
l
l

w
h
a
t

w
e

c
a
n

p
r
o
d
u
c
e
.

G
r
o
w
t
h
m
a
n
s
h
i
p
-

1
.

N
e
a
r
l
y

a
l
l

A
m
e
r
i
c
a
n
s
.

l
a
b
o
r
.

p
o
l
i
t
i
c
a
l

p
a
r
t
i
e
s
.

b
u
s
i
n
e
s
s
.

e
t
c
.

s
e
e

q
r
o
w
t
h

a
s

t
h
e
m
a
j
o
r

i
c
o
n
o
m
i
c

n
o
a
l
.

2
.

"
O
u
r

e
n
o
r
m
o
u
s
l
y

p
r
o
d
u
c
t
i
v
c

e
c
o
n
o
m
y

.
.

.
d
e
a
m
n
d
s

t
h
a
t

w
e

m
a
k
e

c
o
n
s
u
m
p
-

t
i
o
n

o
u
r
w
a
y

o
f

l
i
f
e
.

t
h
a
t

w
e

c
o
n
v
e
r
t

t
h
e

b
u
y
i
n
g

a
n
d

u
s
e

o
f

m
o
o
d
s

i
n
t
o

r
i
t
u
a
l
s
.

t
h
a
t

w
e

s
e
e
k

o
u
r

s
p
i
r
i
t
u
a
l

s
a
t
i
s
f
a
c
t
i
o
n
s
.

O
u
r

e
q
o

s
a
t
i
s
f
a
c
t
i
o
n
.

i
n
c
o
n
s
u
m
p
t
i
o
n

.
.

.
H
e

n
e
e
d

t
h
i
n
q
s
c
o
n
s
u
m
e
d

b
u
r
n
i
d

u
p
.

w
o
r
n

o
u
t
.

r
t
-
p
l
a
c
c
s
.

a
n
d

d
i
s
c
a
r
d
e
d

a
t

a
n

e
v
e
r

i
n
c
r
e
a
s
i
n
q

r
a
t
.
.
‘

3
.

A
s

a
r
e
s
u
l
t
.

0
s
t
r
a
t
e
n
i
e
s

w
e
r
e

d
e
v
e
l
o
p
e
d

t
o

f
o
s
t
e
r

n
r
n
w
t
h

a
n
d

i
n
c
r
e
a
S
e

c
o
n
s
u
m
p
t
i
o
n
.

r
e
s
p
o
n
s
e
.

n
i
n
e

s
t
a
t
e
n
i
e
s

l
h
e
r
e
'
s

A
l
w
a
y
s

R
o
o
m

f
o
r

f
l
o
r
e
u
l
h
e

i
d
e
a

t
h
a
t

e
a
c
h

c
o
n
s
u
m
e
r

s
h
o
u
l
d

b
e

i
n
d
u
c
e
d

t
o

b
u
y

m
o
r
e

o
f

r
fl
c
h

p
r
o
d
u
c
t

t
h
a
n

h
c

h
a
d

b
e
e
n

b
u
y
i
n
q
.

"
l
h
e

w
a
y

t
o

e
n
d

d
i
e
t

w
a
s

t
o

p
r
o
d
u
c
e

q
l
u
t
t
o
n
s
.
”

1
.

H
i
s

a
n
d

h
e
r

d
e
o
d
o
r
a
n
t
s
.

s
o
a
p
s
.

e
t
c
.
.
-
c
o
l
o
r
m
a
t
c
h
i
n
g

a
c
c
e
s
s
o
r
i
e
s
-
2

h
o
m
e
s
-

a
.

A
v
e
r
a
g
e

”
.
8
.

f
a
m
i
l
y

h
a
s

3
r
a
d
i
o
s
.

2
.

B
u
y
m
o
r
e

b
y
m
a
k
i
n
n

p
r
o
d
u
c
t
s

b
i
n
d
e
r

a
n
d

m
o
r
e

c
o
m
p
l
e
x
.

h
e
n
c
e

m
o
r
e

m
o
d
e
r
n

a
n
d

m
o
r
e

e
x

e
n
s
i
v
e
.

a
.

L
a
w
n

m
o
w
i
r
s
(
B
u
s
h

p
o
w
e
r

r
i
d
i
n
q
)
,

c
a
r
s
.

e
t
c
.

P
r
o
g
r
e
s
s

t
h
r
e
u
q
h

t
h
e

l
h
r
o
w
-
A
w
a
y
S
p
i
r
i
t
-

1
.

A
d
v
e
r
t
i
s
i
n
n

b
e
n
a
n

p
r
o
m
o
t
i
n
g

t
h
r
o
w
-
a
w
a
y
e
v
e
r
y
t
h
i
n
q
-

a
.

P
a
p
e
r

c
l
o
t
h
e
s
.

u
s
e

o
n
c
e

c
a
n
s
.

b
o
t
t
l
e
s
.

m
e
a
t
s

i
n

t
h
e
i
r

t
h
r
o
w

a
w
a
y

p
a
n
s
.

b
o
i
l
-
i
n

b
a
n
s
.

T
V

d
i
n
n
e
r
s
.

a
e
r
o
s
o
l

c
a
n
s
.

e
t
c
.

(
1
)

"
l
u
r
e

t
h
a
n

a
h
u
n
d
r
e
d

m
i
l
l
i
o
n

c
a
n
s

o
f

s
q
u
i
r
t
a
b
l
e

w
h
i
p
p
e
d

c
r
e
a
m

b
e
i
n
q

S
o
l
d

a
y
e
a
r
.
"

(
2
)

A
n
n
u
a
l

c
o
s
t

o
f

p
a
c
k
a
q
i
n
n

$
2
5
b
i
l
l
i
o
n
-
0
r

$
5
0
0

p
e
r

f
a
m
i
l
y

p
e
r

w
a
r
.

(
3
)

l
h
e

d
i
s
p
o
s
a
b
l
e

r
a
z
o
r
s
.

w
a
t
c
h
e
s
.

C
i
m
p
i
n
q

e
q
u
i
p
m
e
n
t

a
n
d

e
v
e
n

t
h
e

c
o
l
o
r
-
c
o
d
e
d

p
o
t
a
t
o

p
(
-
o
l
u
r
s
.

 
    

 l
e

h
A
S
T
E

N
A
K
E
R
S

(
c
o
n
t
'
d
.
)

P
a
n
.

4

P
r
o
g
r
e
s
s

T
h
r
o
u
g
h

P
l
a
n
n
e
d

O
b
s
n
l
i
s
c
e
n
c
e
-

l
.

T
y
p
e
s
-
0
b
s
o
l
e
n
s
C
i
-
n
c
o

o
f

f
u
n
c
t
i
o
n
-
o
f

q
u
a
l
i
t
y
—
-
o
f

d
e
s
i
r
a
b
i
l
i
t
y

(
s
t
y
l
i
n
q
)
-

a
.

T
h
e

d
e
l
i
b
i
r
a
t
”

s
h
o
r
t
e
n
i
n
q

o
f

a
p
r
o
d
u
c
t
s
'

l
i
f
e
.

P
l
a
n
n
e
d

O
b
s
o
l
e
s
c
e
n
c
e

o
f
n
o
s
i
r
a
b
i
l
i
t
y
-

l
.

C
h
a
n
o
e

b
a
s
i
c

C
o
l
o
r
-
d
e
a
r
e
e

o
f
o
r
n
a
m
e
n
t
a
t
i
o
n
-
t
h
e

p
r
o
f
i
l
e

(
a
l
l

i
n
c
a
r
s

a
n
d

c
l
o
t
h
e
s
)
.

H
o
w

t
o

n
u
t
m
o
d
e

a
$
4
.
0
0
0

v
e
h
i
c
l
e

i
n

2
y
e
a
r
s
-

1
.

"
T
h
e

B
i
n

3
o
f

D
c
t
r
o
i
t

w
e
r
e

s
p
e
n
d
i
n
n

m
o
r
e

t
h
a
n

a
b
i
l
l
i
o
n

d
o
l
l
a
r
s

a
y
e
a
r

t
o

p
u
t

n
e
w

d
r
e
s
s

o
n

t
h
e
i
r

c
a
r
s

e
a
c
h

y
e
a
r
.
”

(
i
n

1
9
6
9
)

2
.

M
a
i
n

i
d
e
a

i
s

t
h
a
t

b
y

c
h
a
n
q
i
n
n

s
t
y
l
e
s
.

c
o
l
o
r
s
.

o
p
t
i
o
n
s
.

e
t
c
.

e
v
e
r
y

y
e
a
r

y
o
u

c
a
n

c
r
e
a
t
e

o
b
s
o
l
e
s
c
e
n
c
e

i
n

s
t
y
l
e
-
c
o
n
s
c
i
o
u
s

A
m
e
r
i
c
a
n
s
.

M
m
e
r
i
c
a
'
s

l
o
u
n
h
e
s
t
f
a
r
-
A
n
d

l
h
i
r
t
y

l
k
x
h
é
l
s

L
a
t
e
r

1
.

A
l
o
n
g

w
i
t
h

t
h
e

O
b
s
o
l
e
s
c
e
n
c
e

o
f

d
e
s
i
r
a
b
i
l
i
t
y

i
n

c
a
r
s
.

t
h
e
r
e

w
a
s

a
l
s
o

a
n

o
b
s
o
l
e
s
c
e
n
c
e

o
f

q
u
a
l
i
t
y

a
.

i
n

1
9
5
6

c
a
r

l
i
f
e

3
y
e
a
r
s

s
h
o
r
t
e
r

t
h
a
n

i
n

l
9
4
0
'
s

b
.

B
e
t
w
e
e
n
l
Q
'
l

a
n
d

l
9
5
8
.

h
a
d

l
m
i
l
l
i
o
n

m
o
r
e
c
a
r
s

b
u
t

5
-
‘
3
m
i
l
l
i
o
n

m
o
r
e

u
n
t
o
r

c
a
r

b
r
e
a
k
d
o
w
n
s
!

c
.

C
i
r
s

r
u
s
t

o
u
t

f
a
s
t
e
r

(
p
a
i
n
t

q
u
a
l
i
t
y

r
e
d
u
c
e
d
)
-
t
i
r
e
s
.

a
l
s
o

m
u
f
f
l
e
r
s
.

e
t
c
-

d
e
s
p
i
t
e

t
h
e

f
a
c
t

t
h
a
t

f
o
r

j
u
s
t

8
¢
/
c
a
r

a
l
e
a
d
-
c
o
a
t
e
d

s
t
e
e
l

i
s

a
v
a
i
l
a
b
l
e

t
h
a
t

w
o
u
l
d

p
r
o
t
e
c
t

m
u
f
f
l
e
r

f
o
r

t
h
e

l
i
f
e

o
f

t
h
e

c
a
r
!

S
h
o
r
t
.

S
w
e
e
t

L
i
f
e

o
f

h
o
m
e

P
r
o
d
u
c
t
s

w
h
o
l
e

d
i
s
t

i
s

t
h
e

i
d
e
a

t
h
a
t

h
o
m
e

p
r
o
d
u
c
t
s

b
u
i
l
t

t
o

b
r
e
a
k

d
o
w
n
.

H
o
r
s
t

o
f
f
e
n
d
e
r
s
-
w
a
s
h
i
n
q

m
a
c
h
i
n
e
s
.

r
e
i
r
i
q
.
.

d
r
y
e
r
s
.

l
V
.

r
a
n
n
e
s
,

a
i
r

c
o
n
d
i
t
i
o
n
-

e
r
s
.

f
r
e
e
z
e
r
s
.

a
.

N
a
t
'
l
.

a
v
e
r
a
q
e

o
n

w
a
s
h
e
r
s
/
d
r
y
e
r
s
:

2
-
3

r
e
p
a
i
r

c
a
l
l
s
/
y
r
.

(
1
)

M
a
n
u
f
a
c
t
u
r
e
r
s

m
a
k
e

m
o
r
e

S
o
n

r
e
p
a
i
r

b
u
s
i
n
e
s
s

t
h
a
n

o
n

s
a
l
e
s
!

F
a
s
h
i
o
n

L
i
n
e
s

f
o
r

t
h
e

K
i
t
c
h
e
n

1
.

I
d
e
a

i
s
o
b
s
o
l
e
s
c
e
n
c
c

o
f

d
e
s
i
r
a
b
i
l
i
t
y

t
h
r
u

c
o
l
o
r

d
e
s
i
n
n
.

q
a
d
q
e
t
s

a
n
d

e
t
c
.

2
.

Q
u
o
t
e
.

p
q
.

1
0
9
.

T
h
e

R
e
p
a
i
r
m
a
n
'
s

P
a
r
a
d
i
s
e

l
.

1
0
0
1

i
n
c
r
e
a
s
e

i
n

r
e
p
a
i
r
m
e
n

l
9
4
5
-
l
9
6
0
.

b
i
l
l
s

i
n
c
r
e
a
s
i
n
n

r
a
p
i
d
l
y
-
s
3
2

b

b
i
l
l
i
o
n

i
n

l
9
7
5
!

a
.

M
o
r
e

t
h
i
n
n
s

t
o

n
o

w
r
o
n
n
.

b
.

R
e
p
l
a
c
e
m
e
n
t

p
a
r
t
s

c
o
s
t

m
o
r
e
.

c
.

H
o
r
n

p
a
r
t
s

i
n
c
r
e
a
s
i
n
q
u

i
n
a
C
C
e
s
s
i
b
l
e
.

d
.

P
a
r
t
h
g
p
g
t
o

o
b
t
a
i
n

(
v
o
d
a
k

c
a
m
e
r
a
)

9
.

P
u
s
h

t
i

r
e
p
l
a
c
e
-
o
n
o
t

r
e
p
a
i
r
.

P
r
o
q
r
e
s
s

t
h
r
o
u
q
h

p
i
a
n
N
t
d

c
h
a
o
s

1
.

N
o

c
o
r
r
e
l
a
t
i
o
n

b
e
t
w
e
e
n

p
r
i
c
e

a
n
d

q
u
a
l
i
t
y
.

2
.

V
a
l
u
e

o
b
s
c
r
u
c
d

b
y

t
r
a
d
e
-
i
n

l
u
r
t
s
.

"
b
a
r
g
a
i
n
s

o
n

a
s
t
r
o
n
n
"
.

p
l
a
n
n
e
d

c
h
a
o
s

o
f

n
a
m
e
s

(
l
i
k
e

l
s
t

l
i
n
e
.

s
e
c
o
n
d

l
i
n
e
.

e
t
c
.
)
.

p
r
i
c
e

f
i
x
i
n
g
.

e
t
c
.

3
.

i
n

s
h
o
r
t
.

t
h
e

i
d
e
a

i
s

t
o

i
n
c
r
c
a
s
e

s
a
l
e
s

a
n
d

u
o
u
n
e

t
h
e

c
u
s
t
o
m
e
r

b
y

c
o
n
v
i
n
c
i
n
g

h
i
m

h
e

i
s

q
e
t
t
i
n
q

a
h
a
r
q
a
i
n
.

S
e
l
l
i
n
g

o
n

t
h
e

N
e
v
e
r
-
N
e
v
e
r
;

l
.

H
h
o
l
e

i
d
e
a

i
s

t
h
a
t

o
n
e

c
a
n

s
e
l
l

m
o
r
e

b
y

d
e
v
i
s
i
n
q

t
e
c
h
n
i
q
u
e
s

t
o
m
a
k
e

t
h
e

b
u
y
i
n
q

o
f

p
r
o
d
u
c
t
s

e
a
s
y
.

a
.

i
k
m
t
l
y

t
h
r
u

e
a
s
y

a
n
d

i
n
s
t
a
n
t

c
r
e
d
i
t

p
l
a
n
s
.

-
R
e
d
u
c
e
s

p
s
y
c
h
o
l
o
n
i
c
a
l

b
a
r
r
i
e
r
s

o
f

c
u
s
t
o
m
e
r
s

b
e
c
a
u
s
e

i
t
'
s

l
e
s
s

f
i
n
a
l

(
V
i
e
t
n
a
m

i
m
i
o
y
-
W
l
m
'
y
i

-
C
u
s
i
4
m
n
¢
s

p
a
y

u
m
r
r

H
h
r
n

[
b
u
y

d
o
n
'
t

h
a
v
e

t
o

p
a
y

f
o
r

i
t

i
m
m
e
d
i
a
t
e
l
y
.

3..-

168



T
l
i
l
’
.
'
M
S
T
E

M
A
K
E
R
S

(
C
O
I
I
'
d
.
)

K
.

  

P
a
g
e

3

'
D
u
r
i
n
g

t
h
e

l
Q
S
O
‘
s

c
o
n
s
u
m
e
r

i
n
d
e
h
v
e
d
n
e
s
s

r
o
s
e

3
t
i
m
e
s

a
s

f
a
s
t

a
s

p
e
r
-

s
o
n
a
l

i
n
c
o
m
e
.
"

a
.

P
e
o
p
l
e

w
a
n
t

e
v
e
r
y
t
h
i
n
g

r
i
g
h
t

n
o
w
,

b
.

C
r
e
d
i
t

c
a
r
d
s

s
y
m
b
o
l
s

o
f
s
t
a
t
u
s
-
g
i
v
e
n

t
o

a
l
l
.

h
i
g
h

i
n
t
e
r
e
s
t

(
1
)

T
V

p
r
o
g
r
a
m

o
n

b
a
n
k
r
u
p
t
c
y

c
.

A
u
t
o

c
r
e
d
i
t

r
o
s
e

a
n
d
:

(
l
9
4
7
-
5
7
-
h
i
g
h

i
n
t
e
r
e
s
t
)

d
.

O
p
e
n
-
e
n
d
m
o
r
t
g
a
g
e
-
p
a
y

a
l
i
t
t
l
e
.

b
o
r
r
o
w
m
o
r
e

e
.

P
a
c
k
a
g
e
m
o
r
t
g
a
g
e
-
h
o
u
s
e

p
a
y
s

e
v
e
r
y
t
h
i
n
g

f
.

A
v
e
r
a
g
e

A
m
e
r
i
c
a
n

f
a
m
i
l
y

3
m
o
n
t
h
s

f
r
o
m

b
a
n
k
r
u
p
t
c
y

H
e
d
o
n
i
s
m

f
o
r

t
h
e

t
i
a
s
s
e
s

1
.

A
m
e
r
i
c
a
n
s

h
a
v
e

s
h
i
f
t
d
d

f
r
o
m

t
h
e
i
r

P
u
r
i
t
a
n
i
c
a
l

p
a
s
t

t
o

a
l
i
v
e

f
o
r

t
h
e

n
o
m
e
n
t
-
d
o
n
’
t

d
e
n
y

y
o
u
r
s
e
l
f
-
h
e
d
o
n
i
S
n

a
.

C
a
u
s
e
s

(
?
)

I
n
d
u
s
t
r
i
a
l
i
s
m
.

u
r
b
a
n
i
s
m
.

s
t
r
e
s
s
,

a
n
d

o
f

c
o
u
r
s
e

a
d
v
e
r
t
i
s
-

i
n
g
!

S
y
m
p
t
o
m
s
-
—
p
r
e
o
c
c
u
p
a
t
i
o
n

w
i
t
h

t
h
e

n
e
w
e
s
t
/
t
h
e

l
a
t
e
s
t

0
.

A
n
a
t
i
o
n
a
l

i
m
p
a
t
i
e
n
c
e
—
—
r
e
a
d
y

t
o

w
e
a
r
.

u
S
e
.

e
t
c
.

(
I
)

A
l
l

t
h
e

m
o
r
e

e
x
p
e
n
s
i
v
e

o
f

c
o
u
r
s
e

b
.

”
D
u
p
o
n
t

f
o
u
n
d

i
m
p
u
l
s
e

b
u
y
i
n
g

i
n

s
u
p
e
r
m
a
r
k
e
t
s

h
a
d

i
n
c
r
e
a
s
e
d

3
3
:

b
e
t
w
e
e
n

a
p
p
r
o
x
.

l
9
5
0
-
6
0
.

'

P
r
o
g
r
e
s
s

T
h
r
o
u
g
h

P
r
o
l
i
l
f
e
r
a
t
i
o
n

o
f
P
e
o
p
l
e
-

I
.

2
.

M
a
i
n

i
d
e
a
-
'
A

B
o
n
a
n
z
a

f
o
r

I
n
d
u
s
t
r
y
-
n
a
b
i
e
s
'

T
h
i
s

p
r
e
d
i
c
t
i
o
n

d
i
d

n
o
t

c
o
m
e

t
r
u
e

a
s
m
o
r
e

p
e
o
p
l
e

s
t
a
y
e
d

i
n

S
c
h
o
o
l

l
O
n
g
e
r
,

m
a
r
r
i
e
d

l
a
t
e
r
.

a
n
d

h
a
d
-
s
m
a
l
l
e
r

f
a
m
i
l
i
e
s
-
e
s
p
e
c
i
a
l
l
y

u
p
p
e
r

a
n
d

m
i
d
d
l
e

c
l
a
s
s
e
s

(
i
.
e
.
.

“
t
h
e

r
i
c
h

g
e
t

r
i
c
h
e
r

a
n
d

t
h
e

p
o
o
r

g
e
t

c
h
i
l
d
r
e
n
"
)
.

a
.

S
t
i
l
l

a
d
v
e
r
t
i
s
i
n
g

e
n
c
o
u
r
a
g
e
d

l
a
r
g
e

f
a
m
i
l
i
e
s

b
.

S
e
e

”
S
c
o
r
e

C
a
r
d
"

p
g
.

l
S
I
-
t
a
k
e
o
f
f
-

.

c
.

A
d
v
e
r
t
i
s
i
n
g

s
o
u
g
h
t

t
o
m
a
k
e

g
o
o
d

c
o
n
s
u
m
e
r
s

o
f

t
h
e
y
o
u
n
g
-

t
r
a
i
n

t
h
e
m

V
W
)

r
i
g
h
t
.

I
)

B
y

l
o
a
n
,

h
a
n
d
c
a
n

k
i
d
s

b
o
u
g
h
t

5
1
5

b
i
l
l
i
o
n

w
o
r
t
h

o
f

t
o
y
s

a
y
e
a
r
.

n
o
y
s

a
g
e

1
5

h
a
d

1
5
-
2
0

t
o
y

g
u
n
s
.

(
2
)

T
e
e
n

a
g
e

c
r
e
d
i
t
.

m
a
g
a
z
i
n
e
s
.

e
t
c
.

I
I
I
.

I
m
p
l
i
c
a
t
i
o
n
s

A
.

C
h
.

1
7
 

E
v
e
r
-
H
o
u
n
t
i
n
g

C
o
n
s
u
m
p
t
i
o
n
?

l
.

2
.

3
.

T
h
e

U
.
S
.

s
y
s
t
e
m

h
a
s

p
r
o
d
u
c
e
d

t
h
e

h
i
g
h
e
s
t

s
t
a
n
d
a
r
d

(
n
o
t
e
:

n
o
t

q
u
a
l
i
t
y
)

o
f

l
i
v
i
n
g

t
h
e

w
o
r
l
d

h
a
s

k
n
o
w
n
.

T
h
e

w
o
r
k

f
o
r
c
e
-
l

o
u
t

o
f

4
w
o
r
k
s

f
o
r

F
e
d
.

o
r

S
t
a
t
e
G
o
v
t
.
-
l

o
u
t

o
f

6

f
o
r

a
u
t
o

i
n
d
u
s
t
r
y
.

C
o
s
t
s
-

a
.

T
h
e

w
o
r
l
d

i
s

s
t
a
r
t
i
n
g

t
o

n
o
t

w
i
s
e

t
o

U
.
S
.

c
o
n
s
i
m
t
i
o
n
.

i
.
e
.
.

w
e

l
o
o
k

v
e
r
y

h
a
d
.

b
.

U
.
S
.

i
n
d
u
s
t
r
i
a
l

w
a
s
t
e
f
u
l
n
e
s
s

h
a
s

m
a
d
e

f
o
r
e
i
g
n

p
r
o
d
u
c
t
s

m
o
r
e

c
o
m
p
e
t
i
-

t
i
v
e
-
t
h
e
y
’
r
e

a
l
s
o

o
f
t
e
n

b
e
t
t
e
r
.

c
.

T
h
e

g
r
o
w
i
n
g

d
e
p
e
n
d
e
n
c
e

o
n

a
d
v
e
r
t
i
s
i
n
g

l
e
a
d
s

t
o
w
a
r
d

b
u
s
i
n
e
s
s

o
l
i
g
a
r
c
h
i
e
s
.

d
.

U
.
S
.

i
n
d
u
s
t
r
i
a
l
i
s
m
w
i
l
l
/
h
a
s

c
r
e
a
t
e
d

a
n
e
w

s
t
y
l
e

o
f

l
i
f
e

i
n

U
.
S
.
.

i
.
e
.
.

w
a
s
t
e
f
u
l
.

d
e
s
t
r
u
c
t
i
v
e
.

e
t
c
.

(
I
n

t
h
e

s
e
n
s
e

o
f

q
u
a
l
i
t
y

o
f

l
i
f
e
.
)

(
I
)

P
o
l
l
u
t
i
o
n
.

u
r
b
a
n

s
p
r
a
w
l
.

s
o
c
i
a
l

i
l
l
s
.

e
t
c
.

(
2
)

S
o
c
i
a
l

s
e
r
v
i
c
e
s

c
o
s
t
s
-
e
s
p
.

i
n
c
i
t
i
e
s

(
N
e
w

Y
o
r
k
)

(
3
)

C
u
r
t
a
i
l
n
e
n
t

o
f

i
n
d
i
v
i
d
u
a
l

l
i
b
e
r
t
y

I
N
T

H
A
S
T
i

H
A
K
I
R
S

(
c
o
n
t
'
d
)

C
h
.

P
a
g
e

4

P
o
i
n
t
:

A
r
e

t
h
e

c
o
s
t
s

f
o
r

o
u
r

s
t
a
n
d
a
r
d

o
f

l
i
v
i
n
g

w
o
r
t
h

t
h
e

b
e
n
e
f
i
t
s
?

T
h
e

V
a
n
i
s
h
i
n
g

R
e
s
o
u
r
c
e
s
-

I
n

1
.

"
H
e

h
a
v
e

u
s
e
d

e
u
r
o

r
v
s
n
u
T
C
r
S

i
n

t
h
e

v
e
a
r
s

b
e
t
w
e
e
n

l
q
l
d

a
n
d

I
9
5
4

t
h
a
n

a
l
l

(
h
.

o
n
e

h
a
d

i
n

t
h
.

»
.
0
0
0

y
e
a
r
s

o
f

r
e
c
o
r
d
e
d

h
i
s
t
o
r
y

h
'
f
o
r
e

t
h
a
t

t
i
m
e
.

A
.

A
v
.
.

i
n
d
i
v
i
d
u
a
l

i
n

U
.
S
.

u
s
e
s

l
h

t
o
n
s

o
f

m
a
t
e
r
i
a
l
s

p
e
r

y
r
.

(
1
0

t
i
n
t
s

t
h
e

r
i
w

n
v
t
u
r
i
a
l
s

a
s

p
e
o
p
l
e

o
f

r
e
s
t

o
f

t
r
u
e

w
o
r
l
d
)
.

8
.

I
.

a
.

(
1
)

'
l
i
-
c
o
n
s
u
m
i
-

m
u
c
h

m
o
r
.

t
h
a
n

w
e

p
r
r
i
d
u
C
e

(
a
)

”
e
.

t
h
e

U
.
S
.
.

r
u
n
n
i
n
g

o
u
t

o
f

m
a
n
y

e
s
s
e
n
t
i
a
l

r
a
w

m
a
t
e
r
i
a
l
s
.

C
o
p
p
e
r
.

a
l
u
m
i
n
u
m
.

i
i
l
.

e
t
c
.

I
m
p
l
i
c
a
t
i
o
n
s
?

(
b
)

W
h
a
t

w
e

s
o

u
s
e

c
o
n
t
i
n
u
e
s

t
o

b
e

u
s
e
d

w
a
s
t
e
f
u
l
l
y

(
2
)

U
.
S
.

d
e
e
s

n
o
t

h
a
v
e

f
o
o
d

S
u
r
p
l
u
s
e
s

t
o
d
a
y
-

(
a
)

N
u
t
r
i
i
n
t
s

i
n

s
o
i
l

d
e
p
l
e
t
e
d

3
3
I

s
i
n
c
e

l
s
n
fl
'
s

(
3
)

O
u
r

r
r
s
e
r
v
w

o
f

t
i
m
b
e
r

i
s

3
w
h
a
t

i
t

w
a
s

i
n

I
9
2
0
'
s

(
4
)

H
a
t
e
r

n
e
e
d
s

o
f

h
v
v
r
i
g
e
'

m
l
w
i
c
a
n

d
o
u
b
l
e
d

s
i
n
c
e

l
9
0
0

(
5
)

f
t
c
.
.

i
t
c
.
.

a
d

n
a
S
u
m
m

2
.

H
e

c
a
n

r
e
c
v
c
l
.

m
a
t
e
r
i
a
l
s

(
s
o
l
u
t
i
o
n

i
n

p
a
r
t
)

o
.

O
t
h
e
r

n
a
t
i
o
n
s

b
e
c
o
m
i
n
g

i
n
d
u
s
t
r
i
a
l
i
z
e
d

s
t
a
r
t
i
n
g

t
o

u
s
e

m
u
c
h

g
r
e
a
t
e
r

a
n
i
m
n
t
s

o
f

n
a
t
u
r
a
l

r
i
s
u
u
r
c
e
s

(
j
u
s
t

a
s

w
e

d
i
d

i
n

i
u
r

i
n
d
u
s
t
r
i
a
l
i
z
a
t
i
o
n
)
.

(
I
)

L
e
a
d
s

t
o

m
o
r
c

s
c
a
r
c
i
t
y
.

h
i
g
h
e
r

p
r
i
c
e
s
—
(
r
i
c
h

g
e
t

r
i
c
h
e
r
.

p
o
o
r

s
t
a
r
v
e

C
.

T
h
e

C
o
m
m
e
r
c
i
a
l
i
z
a
t
i
o
n

O
f

A
m
e
r
i
c
a
n
L
i
f
e
-

1
0

1
.

M
a
i
n

p
o
i
n
t
:

T
v
e
r

i
n
c
r
e
a
s
i
n
g
c
r
m
n
t
h
i
a
l
i
s
m

i
n
A
n
e
r
i
c
a
-
l
u
w
e
r

q
u
a
l
i
t
y

o
f

l
i
f
e
.

a
.

T
y
p
i
c
a
l

f
a
m
i
l
y

e
x
p
o
s
e
d

t
o

l
.
5
l
8

S
e
l
l
i
n
g

m
a
s
s
a
g
e
d

i
n

t
h
e

c
o
u
r
s
e

o
f

a
n

a
v
e
r
a
g
e

d
a
y
!

(
N
o
t

c
o
u
n
t
i
n
g

t
h
e

£
1
9
0

m
i
l
/
y
r

i
t

c
o
s
t
s

y
o
u

f
o
r

3
r
d

c
l
a
s
s

m
a
i
l
.

i
.
e
.
.

a
d
s
)
.

(
I
)

r
o
n
s
u
m
e
r

o
r
i
e
n
t
a
t
i
o
n
-
r
i
s
i
n
g

d
e
m
a
n
d
s
-
s
u
c
i
a
l

u
n
r
e
s
t
-
p
r
i
C
e

o
n

e
v
e
r
y
t
h
i
n
g

t
h
i
n
k
i
n
g
,

e
t
c
.

b
.

T
h
e

q
u
a
l
i
t
y

o
f

a
d
v
e
r
t
i
s
i
n
g

m
e
s
s
a
g
e
s

t
h
e
m
s
e
l
v
e
s

h
a
s

d
e
g
e
n
e
r
a
t
e
d

(
s
e
x
.

d
i
v
o
r
c
e
s
.

e
t
c
.
)

(
I
)

n
r
u
g

C
o
'
s

s
p
e
n
d

4
t
i
m
e
s

a
s

m
u
c
h

f
o
r

a
d
v
e
r
t
i
s
i
n
g

a
s

f
o
r
r
e
s
e
a
r
c
h
-

h
i
g
h
e
r

c
o
s
t

(
f
o
r

a
d
s
)

0
.

T
h
e

C
h
a
n
g
i
n
g

A
m
e
r
i
c
a
n
C
h
a
r
a
c
t
e
r
-

C
h
.

2
0

I
.

E
f
f
e
c
t
s

o
f

p
r
e
s
s
u
r
e
s

t
o
c
e
n
S
u
m
e
?

 

a
.

H
e
d
o
n
i
s
t
i
c

p
e
o
p
l
e
-
w
e

s
p
e
n
d

m
o
r
e

o
n

s
m
o
k
i
n
g
.

d
r
i
n
k
i
n
g

a
g
a
m
b
l
i
n
g

t
h
a
n

o
n

e
d
u
c
a
t
i
o
n
.
m
o
r
e

o
n

t
i
c
k
e
t
s

f
o
r

r
e
c
r
e
a
t
i
o
n

t
h
a
n

o
n

f
o
r
e
i
g
n

A
i
d
;

m
o
r
e

o
n

j
e
w
l
r
y

5
w
a
t
c
h
e
s

t
h
a
n

o
n

e
i
t
h
e
r

b
o
o
k
s

o
r

b
a
s
i
c

r
e
-

s
e
a
r
c
h
.

e
t
c
.

(
1
)

M
a
i
n

p
l
e
a
s
u
r
e
s

f
r
o
m

c
o
n
s
u
m
p
t
i
o
n
.

n
o
t

p
r
o
d
u
c
t
i
o
n
-
a
p
a
t
h
y
.

s
e
l
f
-
i
n
d
u
l
g
e
n
c
e
.

e
t
c
.

(
2
)

P
e
o
p
l
e

a
s

c
o
n
S
u
m
p
t
i
o
n

i
t
e
m
s
?

(
f
a
m
i
l
y

e
f
f
e
c
t
S
l

(
3
)

c
o
n
s
u
m
p
t
i
o
n

a
s

a
r
i

h
t
?

(
4
)

:
h
m
v
r
i
c
a
n

y
o
u
t
h

v
e
r
y

m
a
t
e
r
i
a
l
i
s
t
i
c

(
a
n
d

a
t

h
i
g
h
e
r

l
e
v
e
l

o
f

e
x
p
e
c
t
a
t
i
o
n
)

t
h
a
n

o
t
h
e
r

C
U
l
t
U
r
v
S
.

(
a
)

C
r
i
m
e

r
a
t
e
s
/
a
g
e
s

2
.

i
l
h
a
t

s
h
i
e
l
d
/
c
a
n

b
e

d
o
n
e
?

a
.

T
h
i
n
k

i
n

l
o
n
g
e
r

t
e
n
n
s

t
h
a
n

n
o
w
'

S
o
m
e

s
u
g
g
e
s
t
e
d
C
o
u
r
s
e
s
-

A
.

R
e
s
t
o
r
i
n
g

P
r
i
d
e

I
n

P
r
u
d
e
n
c
e
-
—

I
.

"
T
h
e

u
n
o
r
g
a
n
i
z
e
d

c
o
n
s
u
m
e
r

m
u
s
t

r
e
s
i
s
t

h
l
i
n
d

c
o
n
f
o
r
m
i
t
y

t
o

t
h
e

g
r
o
u
p

a
n
d

t
o

t
h
e

c
o
n
w
e
r
c
i
a
l

p
e
r
s
u
a
d
w
r
.

E
d
u
c
a
t
i
o
n

i
s

(
I
n
t
r
a
l

t
o

h
i
s

r
e
S
i
s
t
a
n
c
e
.
'

a
.

Y
o
u

h
a
v
e

t
o

o
u
t
-
t
h
i
n
k

l
u
s
t

p
s
y
c
h
o
l
o
g
i
c
a
l

m
i
n
d
s

i
n

a
d
v
e
r
t
i
s
i
n
g
.

(
S
u
b
l
i
m
i
n
a
l

m
a
n
)
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T
H
E
m
s
r
t
m
u
m
s

(
c
o
n
t
'
d
)

P
a
q
e

5

C
h
.

2
2

W
.

C
h
.

2
3 0
.

C
h
.

2
4

C
H
.

_
_
_
_
Z
_
5

b
.

C
o
n
s
u
m
e
r

p
r
o
t
e
c
t
i
o
n

l
e
g
i
s
l
a
t
i
o
n
/
g
r
o
u
p
s
/
i
n
f
o
r
m
a
t
i
o
n

(
s
e
e

p
.

2
2
4
-
2
8
)

2
.

A
c
t
i
v
e
c
o
n
s
e
m
e
r
i
s
m
-
i
.
e
.
.

t
a
k
e

b
a
c
k

t
h
e

d
r
i
v
e
r
'
s

s
e
a
t
.

a
.

S
t
r
e
s
s

f
u
n
c
t
i
o
n
.

n
o
t

f
a
s
h
i
o
n
-
d
o
n
'

t
l
e
t

t
h
e
m

b
u
l
l
s
h
i
t

y
o
u
!

B
u
y

b
a
s
i
c

p
r
o
d
u
c
t
s

(
l
e
s
s

t
o

g
o

w
r
o
n
g
)
.

R
e
s
t
o
r
i
n
g

P
r
i
d
e

i
n

Q
u
a
l
i
t
y
-
-

1
.

N
e
e
d

q
u
a
l
i
t

s
t
a
n
d
a
r
d
s

i
n
o
r
d
e
r

t
o

m
a
k
e

i
n
t
e
l
l
i
g
e
n
t

c
h
o
i
c
e
s
.

(
R
e
s
i
s
t
e
d

b
y

i
n
d
u
s
t
r
y

.
a
.

B
r
i
t
i
s
h

S
t
a
n
d
a
r
d
s

i
n
s
t
i
t
u
t
i
o
n

(
f
o
n
s
u
m
e
r

R
e

2
.

G
e
n
e
r
a
l

l
d
e
a
-
l
e
a
r
n

t
o

i
g
n
o
r
e

e
m
o
t
i
o
o
a

a
v
e
r
t
i
s
i
n
g
.

d
e
m
a
n
d

f
a
c
t
s

a
n
d

p
e
r
f
o
r
m
a
n
c
e
!

'

a
.

t
r
u
c
k

a
n
t
e
n
n
a
-
S
e
a
r
s
-
o
e
t
c
.

 

R
e
s
p
e
c
t
i
n
g

t
h
e

E
t
e
r
n
a
l

B
a
l
a
n
c
e
-
m
a
i
n

i
d
e
a
:

i
s

J
u
s
t

t
h
a
t
!

l
.

R
e
n
t
i
n
g

p
r
o
d
u
c
t
s

w
i
t
h

t
r
o
u
b
l
e
f
r
e
e

g
u
a
r
a
n
t
e
e
s
.

a
.

L
e
a
r
n

a
b
o
u
t

a
n
d
a
c
t
p
t

c
o
n
s
e
q
u
e
n
c
e
s

2
.

R
e
c
y
c
l
i
n
n
o
-
c
i
t
y

l
e
v
e
l
.

s
t
a
t
e

l
e
v
e
l
.

e
t
c
.

3
.

P
o
p
u
l
a
t
i
o
n
c
o
n
t
r
o
l
-
(
J
a
p
a
n

a
a
b
o
r
t
i
o
n
s
)

H
e

8
C
a
t
h
o
l
i
c

C
h
u
r
c
h

a
.

T
a
x

l
a
w
s

4
.

E
d
u
c
a
t
i
o
n

f
o
r

l
o
w
-
r
e
s
o
u
r
c
e

l
e
i
s
u
r
e
o
-
l
o
w
e
r

w
o
r
k
i
n
g

h
o
u
r
s

5
.

C
o
n
t
r
o
l

u
s
e

o
f

t
e
c
h
n
o
l
o
g
y

b
y

l
H
O
U
G
H
T

(
s
a
m
e

f
o
r

a
d
v
e
r
t
i
s
i
n
g
)

6
.

B
a
s
i
c

r
e
s
e
a
r
c
h

a
e
d
u
c
a
t
i
o
n

a
.

S
i
f
t

f
r
o
m

p
r
o
d
u
c
t
i
o
n

t
o

s
e
r
v
i
c
e

e
c
o
n
o
m
y
.

7
.

O
t
h
e
r
-

F
a
c
i
n
g

t
h
e

U
n
m
e
t

C
h
a
l
l
e
n
fl
"
s

l
.

A
r
e
--
e
x
a
m
i
n
a
t
i
o
n

o
f

p
r
i
o
r
i
t
i
e
s
—
-
v
a
l
u
e
s

a
.

R
e
s
t
r
u
c
t
i
n
g

c
h
a
l
l
e
n
q
e
s

t
o

e
n
v
i
r
o
n
m
e
n
t
a
l

c
o
n
c
e
r
n
s
.

b
.

E
d
u
c
a
t
i
o
n
.

H
e

n
o
w

s
p
e
n
d

I
t

o
n

e
d
u
c
a
t
i
o
n

f
o
r

e
v
e
r
y

$
1

s
p
e
n
t

o
n

d
e
f
e
n
s
e
!

(
1
)

a
n
d

m
o
s
s

I
o
d
i
a

c
.

O
u
r

p
l
a
c
e

i
n

t
h
e

f
a
m
i
l
y

r
f

n
a
t
i
o
n
s

E
.

A
c
h
i
e
v
i
n
g

A
n

E
n
d
u
r
i
n
g

S
t
y
l
e

o
f

L
i
f
e

1
.

l
h
e

q
u
a
l
i
t
y

o
f

o
u
r

p
r
e
s
e
n
t

e
x
i
s
t
e
n
c
e

s
e
e
m
s

t
o

l
a
c
k

m
u
c
h
,

d
e
s
p
i
t
e

o
f

(
a
n
d

i
n

s
t
o
w

c
a
s
e
s

d
u
e

t
o
)

t
h
e

S
u
p
e
r
a
b
u
n
d
a
n
c
e

i
n

q
u
a
n
t
i
t
y

o
f

m
a
t
e
r
i
a
l

g
o
o
d
s
.

a
.

O
u
r

i
n
d
u
s
t
r
i
e
s
'

p
r
o
d
u
c
t
i
v
e

p
o
w
e
r

t
h
r
e
a
t
e
n
s

t
o

s
u
b
o
r
d
i
n
a
t
e

o
u
r

c
u
l
t
u
r
e

t
o

o
u
r

e
c
o
n
o
m
y
.

b
.

l
n
c
o
u
r
a
g
e
s

p
e
o
p
l
e

t
o

c
o
n
s
i
d
e
r

c
o
n
S
u
m
p
t
i
o
n

(
r
a
t
h
e
r

t
h
a
n

p
r
o
d
u
c
t
i
o
n
.

a
c
h
i
e
v
e
m
e
n
t
.

i
n
t
e
r
p
e
r
s
o
n
a
l

r
e
l
a
t
i
o
n
s
.

e
t
c
.
)

a
s

t
h
e

b
a
s
i
s

f
o
r

o
u
r

f
e
e
l
i
n
q
s

o
f

S
i
g
n
i
f
i
c
a
n
c
e

o
r

p
e
r
s
o
n
a
l

w
o
r
t
h
.

2
.

"
i
f

A
m
e
r
i
c
a
n
s

a
r
e

t
o

b
e
c
o
m
e

m
a
s
t
e
r
s

o
f

t
h
e
i
r

d
e
s
t
i
n
y

i
n

t
e
r
m
s

o
f

s
t
y
l
e

o
f

l
i
f
e

t
h
e
y

m
u
s
t

c
o
o
l
-
t
o

t
e
r
m
s

w
i
t
h

t
h
e
i
r

m
a
c
h
i
n
e
s
.
"

(
F
u
t
u
r
e

S
h
o
c
k

a
.

T
e
c
h
.

p
u
s
h
e
s

u
s

t
o
w
a
r
d

e
v
e
r

h
i
q
h
e
r

c
o
n
s
u
m
p
t
i
o
n

(
p
r
o
d
u
c
t
i
o
n
)

3
.

”
T
h
e

s
e
c
o
n
d
m
o
s
a
i
n

o
b
s
t
a
c
l
e

s
t
a
n
d
i
n
o

i
n

t
h
e

w
a
y

o
f

a
n
y

s
i
g
n
i
f
i
c
a
n
t

s
h
i
f
t

i
n

t
h
e
\
e
r
i
c
a
n

s
i
y
l
y

o
f

l
i
f
e

i
s

t
h
e

a
l
l
-
p
e
r
v
a
d
i
n
g

c
a
n
n
e
r
-

c
i
a
l
i
s
m

o
f

t
h
e

c
n
v
i
r
n
n
r
u
n
t

"

a
.

A
v
e
r
a
g
e

f
a
m
i
l
y

S
e
e
s

3
8
1
/
2

h
r
s
.

o
f

T
V

p
e
r

w
e
e
k

(
6

h
r
s
.

o
f

c
o
m
m
e
r
c
i
a
l
s
)
.

1
.

T
a
k
e

c
o
n
t
r
o
l

o
v
e
r

p
r
o
g
r
a
m

c
o
n
t
e
n
t

a
w
a
y

f
r
o
m
a
d
v
e
r
t
i
s
e
r
s

(
G
u
n
s

o
f

A
u
t
m
m
)
.

.

2
.

L
i
c
e
n
s
e

l
v

n
e
t
w
o
r
k
s

o
n

t
e
r
m
s

t
h
a
t

r
e
q
u
i
r
e

t
h
e
m

t
o

s
t
r
i
v
e

f
o
r

a
b
e
t
t
e
r

b
a
l
a
n
c
e

o
f

p
u
b
l
i
c
-
S
e
r
v
i
c
e

p
r
o
q
r
m
n
n
i
n
o
.

3
.

S
e
t

u
p

c
o
u
n
t
e
r
b
a
l
a
n
c
e

t
o
e
x
i
s
t
i
n
g

n
e
t
w
o
r
k
s

(
8
.
8
.
C
.
)

o
r

p
a
y

l
V
.

b
.

G
a
l
l
u
p

p
o
l
l

s
h
o
w
e
d

m
o
s
t

M
c
r
i
c
a
n
s

h
a
d
n
'
t

r
e
a
d

a
b
o
o
k

i
n

t
h
e

p
a
s
t

y
e
a
r
.

4
.

“
T
h
e

c
e
n
t
r
a
l

c
h
a
l
l
e
n
g
e

s
e
e
m
s

t
o

h
e

t
o

l
i
v
e

w
i
t
h

a
b
u
n
d
a
n
c
e

w
i
t
h
o
u
t

b
e
i
n
g

f
o
r
c
e
d

t
o

i
m
p
o
v
e
r
i
s
h

t
h
e

s
p
i
r
t
y

b
y

b
e
i
n
q

d
a
m
n
e
d

f
o
o
l

a
b
o
u
t

i
t
.
”

a
.

C
r
i
t
e
r
i
a

f
o
r

l
i
v
i
n
g

p
r
i
o
r
i
t
i
e
s
.

n
o
.

2
8
5
.

J
o
h
n
W
e
l
t

S
S

l
O
l

l
h
e

f
o
l
l
o
u
i
n
e

i
s

a
r
e
p
r
i
n
t

o
f

a
m
e
m
o

f
r
o
m

t
h
e

‘
e
a
n
o
f

t
h
e
C
o
l
l
e
g
e

o
f

l
i
n
e
n

E
c
o
l
o
n
y

I
t

’
.
.
S
.
U
.
.

t
o

h
i
s
d
e
m
r
t
i
m
t
a
l

s
t
a
f
f
.

L
o
o
m

"
7
5
.

'
I
f

a
l
l

t
h
e
w
o
r
l
d
w
e
r
e

r
e
d
u
c
e
d

t
o

a
t
o
m

o
f

l
a
i
n
?
-

p
e
o
n
l
r
.

i
n

t
h
e

t
o
w
n
w
o
u
l
d

b
e

6
'
)
A
m
e
r
i
c
a
n
s
.

l
h
e
r
e
m
i
n
d
e
r

o
f

t
h
r

w
o
r
l
d

w
o
u
l
d

b
e

r
e
p
r
e
s
e
n
t
e
d

b
y

t
h
e

o
t
h
e
r

9
6
“

p
e
r
s
o
n
s
.

t
h
e

o
n

A
m
e
r
i
c
a
n
s

w
o
u
l
d

h
a
v
e

h
a
l
f

t
h
e

i
n
c
o
m
e

o
f

t
h
e
e
n
t
i
r
e

t
o
w
n
.

t
h
e

9
4
0

w
o
u
l
d

s
h
a
r
e

t
h
e
r
e
m
i
n
d
e
r

o
f

t
h
e
t
o
m
'
s

i
n
t
o

t
o
.

1
3
0

p
e
o
p
l
e

i
n

t
h
e

t
o
w
n
w
o
u
l
d

b
e
c
l
a
s
s
i
f
i
e
d

a
s

C
h
r
i
s
t
i
a
n
s
.
m
o

w
o
u
l
d

n
o
t
.

h
t

l
e
a
s
t

”
l
l
t
o
m
s
-

p
e
o
p
l
e
w
o
u
l
d

b
e

p
r
a
c
t
i
c
i
n
g

C
o
r
s
-
u
n
i
s
t
s
.

t
h
a
t

n
o
r
e

t
h
a
n

o
u
r

w
h
o
l
e

n
a
t
i
o
n
.

7
0

o
t
h
e
r
s
m
o
l
d

h
e

u
n
d
e
r
C
o
m
-
m
i
s
t

d
o
m
i
n
a
t
i
o
n
.

S
h
i
t
e

p
e
o
p
l
e

w
o
u
l
d

t
o
t
a
l

3
0
3
.

w
h
i
l
e

n
o
n
-
w
h
i
t
e
s

w
o
u
l
d

n
u
t
t
e
r

n
e
a
r
l
y

7
0
0
.

T
h
e

C
‘
)

.
o
I
c
-
r
i
c
a
n
s
w
o
u
l
d

h
a
v
e

l
5

t
i
n
e
s

a
s

m
a
n
y

p
o
s
s
e
s
s
i
o
n
s

a
s

t
h
e

a
v
e
r
a
g
e

o
f

a
l
l

t
h
e

r
e
s
t

o
f

t
h
e

p
e
o
p
l
e

i
n

t
h
e

v
i
l
l
a
n
e
.

T
h
e
6
9

:
l
u
e
r
i
c
a
n
s

w
o
u
l
d
W
e

i
f

p
e
r
c
e
n
t

o
f

t
h
r

t
o
t
a
l
t
o
m
'
s

f
o
o
d

s
u
p
p
l
y
.

A
l
t
h
o
u
g
h

t
h
e
y
e
a
t

(
.
2
n
e
r
c
m
t

n
o
r
e

t
h
a
n

t
h
e
w
a
x
i
n
u
n

d
a
i
l
y

f
n
o
v
i
r
e
q
u
i
r
e
n
e
n
t
.

t
h
e
y
w
o
u
l
d

e
i
t
h
e
r

o
a
t

m
o
s
t

o
f
w
h
a
t

t
h
e
y
g
m
:

o
r

s
t
o
r
e

i
t

f
o
r

t
h
e

f
u
t
u
r
e
a
t

e
n
o
r
r
m
s

c
o
s
t
.

S
i
n
c
e
m
o
s
t

o
f

t
h
e

“
’
3
1

m
n
-
v
‘
n
-
e
r
i
c
a
n
s

i
o
u
l
z
'

h
e

h
u
n
g
r
y

n
e
s
t

o
f

t
h
e

t
i
n
t

.
i
t
c
o
u
l
d

l
e
a
d

t
o
s
m
-

i
l
l

f
c
w
l
i
n
n
s

t
o
w
a
r
d

t
h
e

(
0
m
r
i
u
n
s
.

w
h
o

w
o
o
l
-
i
a
p
p
e
a
r

t
o
h
e

e
n
o
r
m
o
u
s
l
y

r
i
c
h

a
n
-
'

f
e
d

t
o

a
p
o
i
n
t

o
f

s
h
e
e
r
d
i
s
b
e
l
i
e
f

h
y

t
h
e
m
a
j
o
r
i
t
y
o
f

t
h
e
D
I
N
,
"

t
o
w
n
s
p
e
o
p
l
e
.

"
f

t
h
e
‘
W
l

'
o
n
-
M
e
r
i
c
a
n
s

I
“
)
w
o
u
l
d

h
a
v
e

m
a
l
a
r
i
a
.

3
'
.
w
o
u
l
d

h
a
v
e

s
c
h
i
s
t
o
s
o
n
a
i
s
i
s
.

3
w
o
u
l
d

h
a
v
e

l
e
p
r
o
s
y
.

4
5

w
i
l
l

d
i
e

t
h
i
s

y
e
a
r
f
r
m
n

l
a
r
i
a
.
C
h
i
l
e
"
.
W
W
3

0
"
.

o
t
h
e
r

i
n
f
e
c
t
i
o
u
s

d
i
s
e
a
s
e
s
.

S
o
w
-
w
.

w
i
l
l

”
i
n

f
r
o
:

s
t
a
r
v
a
t
i
o
n

a
n
d

o
a
l
n
u
-

t
r
i
t
i
o
n
.

‘
I
o
n
c
o
f

t
h
e
m

.
“
n
e
r
i
c
a
n
s

w
i
l
l

e
v
e
r

n
o
t

t
h
e
s
e

d
i
s
e
a
s
e
s

a
m
‘

r
i
l
l

p
r
o
h
-

a
h
l
v

n
e
v
e
r

e
v
e
n

w
o
r
r
y

a
b
o
u
t

t
h
a
n
.

t
h
e

6
0

h
a
s
-
r
i
c
a
n
s

w
o
u
l
d

e
a
c
h

s
p
e
n
d

1
7
1

a
y
e
a
r

n
o

l
i
o
u
o
r

a
n
d

t
o
b
a
c
c
o
.

b
u
t

l
a
s
s

t
h
a
n

'
1
?
!
f
o
r

t
h
e

d
r
u
g
s

n
e
e
d
e
d

f
o
r

t
h
e

f
i
n
e
s
t

m
e
d
i
c
a
l

c
a
r
e

i
n

t
h
e
m
r
l
d
.

a
n
d

t
h
e
y

n
o
u
l
-
J

b
e

l
o
u
d
l
y

p
r
o
c
l
a
i
m
i
n
g

t
h
a
t

m
e
d
i
c
i
n
r

c
o
s
t
s

t
o
o

I
‘
u
c
h
.

"
e
'
r
e

a

v
e
r
y

i
n
t
e
r
e
s
t
i
n
n

p
e
o
p
l
e
.

K
i
n
d
a

m
a
k
e
s

y
o
u

t
h
i
n
k
.

d
O
c
S
H
'
t

i
t
?
?
?
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g
s
m
g
r
g
o
n

n
:
m
u
n
.
1
1
0
1
;

S
s
v
e

E
l
e
c
t
r
i
c
i
t
y
:

Y
o
u

c
a
n

s
a
v
e

g
r
e
e
t

s
n
o
u
o
t
u

o
f

e
n
e
r
g
y

4
n
d

t
h
e
r
e
g
y

h
e
l
p

p
o
w
e
r

c
o
u
p
u
u
i
.

r
-
J
-
¢
t

.
l
:

a
n
d

w
a
t
e
r

p
o
l
l
u
t
i
o
n

a
t

n
o

s
a
c
r
i
f
i
c
e

i
n

c
o
n
i
o
r
t
.

C
o
n
s
e
r
v
e

a
s
t
e
r
.

"
1
"
!

a
.

o
n
e

o
f

o
u
r

v
i
t
n
l

n
s
t
u
r
u
l

r
e
s
o
u
r
c
e
s
:

U
s
e

i
t
w
i
s
e
l
y

s
n
d
.
w
i
t
h
o
n
t

w
a
s
t
e
.

D
e
v
e
l
o
p

I
n
t
e
l
l
i
g
e
n
t

“
C
J
t
i
n
Q

a
n
d

C
o
o
l
i
n
g

H
a
b
i
t
s
:

P
l
e
n

«
h
e
e
d

e
n
d

u
s
e

g
o
o
d

h
o
u
s
e
-

k
e
e
p
i
n
g

g
e
n
s
t

t
o

s
a
v
e
u
u
c
h

o
f

t
h
e

o
u
t
p
u
t

o
f

y
o
u
r

h
e
e
t
i
n
g

e
n
d

c
o
o
l
i
n
g

s
y
s
t
e
m
.

S
s
v
e

A
l
l

H
e
t
s
l
.

f
u
r

R
c
u
u
e
:

C
a
n
s

b
r
i
n
g

o
n
l
y

a
i
r
a
c
t
i
o
n

o
f

s
p
e
n
n
e
y

a
p
i
e
c
e
.

b
u
t

t
h
o

c
a
r
:

y
o
u

J
e
‘
l

o
r
d
o
a
n
c

f
o
r

r
e
c
y
c
l
i
n
g

c
r
e
a
t
e

e
r
e
e
l

p
r
o
f
i
t
:

t
h
e
y

s
a
v
e

p
t
e
c
i
o
u
u

n
a
t
u
r
a
l

r
e
s
o
u
r
c
e
s
.

S
e
v
e

A
l
l

G
l
a
s
s

f
o
r

R
e
u
s
e
:

H
r
n
P
c
n

g
l
a
s
s

i
s

n
e
e
d
e
d

i
n

t
h
e
m
a
n
u
f
a
c
t
u
r
i
n
g

p
r
o
c
e
s
s

o
f

n
e
w

g
l
a
s
s

a
n
d

o
t
h
e
r

p
r
o
d
u
c
t
s
.

S
e
n
d

O
l
d

A
p
p
l
i
a
n
c
e
s
,

F
u
r
n
i
t
u
r
e
,

a
n
d

C
l
o
t
h
i
n
g

t
o

b
e

R
e
u
s
e
d
:

i
f

e
l
l

c
u
t

g
o
o
d
s

t
u
n

b
e

u
s
e
d

t
w
i
c
e

o
n

l
o
n
g
,

w
e

c
s
n

s
a
v
e

h
e
l
l

o
f

(
u
r

n
e
t
u
r
s
l

r
e
s
o
u
r
c
e
s
.

U
s
e

t
h
e
l
e
s
r
d
s
t

k
c
c
j
t
l
l
o
g

C
e
n
t
e
r
:

1
!

y
o
u
r

c
o
n
-
u
n
i
t
y

d
o
e
s
n
'
t

h
s
v
e

o
n
e
.

t
s
k
e

s
t
e
p
s

t
o

s
t
a
r
t

i
t
.

'

A
v
o
i
d

E
x
c
e
s
s
i
v
e

u
s
r

(
'

P
h
o
s
p
h
a
t
e
s
:

P
h
o
s
p
h
e
t
e
e

u
s
e
d

i
n
w
a
s
h
i
n
g

c
l
o
t
h
e
s

e
n
d

u
p

i
n

o
u
t

L
l
l
r
l
u

n
n
d

l
s
k
t
s

e
n
d

a
r
e

a
n
e
j
o
r

s
o
u
r
c
e

o
f

w
e
t
e
r

p
o
l
l
u
t
i
o
n
.

D
e
v
e
l
o
p

G
o
o
d

F
o
o
d

S
i
c
-
.
g
c

h
a
b
i
t
s
;

R
e
t
h
i
n
k

y
o
u
r

u
s
e

o
f

p
e
p
e
r
.

p
l
s
e
t
i
c
.

s
o
d

n
e
t
e
l

f
o
i
l

w
r
s
p
c
.

I
n
d
u
c
e

o
t

l
l
l
l
i
r
e
t
e

t
h
e

U
o
c

o
f

H
o
u
s
e
h
o
l
d

P
e
s
t
i
c
i
d
e
s
:

M
a
n
y

o
f

t
h
e

p
e
s
t
i
c
i
d
e
s

u
s
e
d

i
n

t
h
e

b
o
n
e

a
r
e

m
o
r
e

d
e
n
g
e
r
o
u
s

t
o

y
o
u

t
h
a
n

t
o

t
h
e

p
e
s
t
s
.

C
o
n
s
e
r
v
e

P
e
p
e
r
.

C
u
e
-
«
n
r
e
n
s
e

u
s
e

o
f

p
a
p
e
r
.

i
f

p
r
e
c
t
i
c
e
d

b
y

e
e
e
j
o
r
i
t
y

o
f

o
u
r

t
w
o

h
u
n
d
r
e
d

m
i
l
l
i
o
n

p
c

o
p
l
e
.

w
i
l
l

s
s
v
e

i
n
n
e
n
a
e

l
o
r
e
u
t
s

t
r
o
n

n
e
e
d
l
e
s
s

c
u
t
t
i
n
g
.

R
e
c
y
c
l
e

P
s
p
c
r
:

1
0
a

«
:
1

c
a
v
o

o
i
n
h
t

t
o

t
e
n

t
r
e
e
s

p
e
r

y
e
a
r

i
f

y
o
u

s
e
e

t
h
e
t

e
l
l

r
e
u
s
e
b
l
e

c
n
o
t

1
.

¢
_
t
u
:
n
o
d

t
o
r

r
e
c
y
c
l
i
n
g
.

A
v
o
i
d

t
h
e
U
s
e

o
i

P
l
e
u
t
i
c
n
:

U
t
t
l
l

b
i
o
d
e
t
r
e
d
e
b
l
e

p
l
a
s
t
i
c
s

e
r
e

s
v
e
i
l
e
b
l
e

i
t

i
s

b
e
s
t

t
o

o
v
o
i
d

.
h
u
n

e
n
t
i
r
e
l
y
.

J
u
o
t
i
f
y

t
h
e

U
s
e

o
f

a
F
i
r
e

n
i
a
p
o
u
a
i
z

U
s
e

a
s

l
i
t
t
l
e

a
s

p
o
s
s
i
b
l
e
;

n
o
t

a
t

e
l
l

i
f

y
o
u

h
e
v
c

c
u
r
b
s
“
;

r
u
l
l
e
c
t
i
o
o

o
r

i
f

y
o
u

h
a
v
e

a
t
o
m
p
o
s
t

h
e
e
p
.

C
e
u

l
R
e
c
y
c
l
e

T
h
i
s
?

t
o
o
k

a
t

a
n
y
t
h
i
n
g

y
o
u

s
r
o

s
h
o
u
t

t
o
d
i
s
c
a
r
d

e
n
d

s
s
h

h
o
w

i
t

c
a
n

b
e

r
e
u
s
e
d
.

D
o
n
'
t

H
e
s
t
c

G
e
n
:

S
i
n
c
e
m
o
s
t

g
a
s

l
p
p
l
l
l
n
c
e
o

a
r
e

u
s
i
n
g

f
u
e
l

w
i
t
h

h
i
g
h

f
r
e
q
u
e
n
c
y
,

b
e

s
u
r
e

t
h
e
y

1
|
”

J
e
r
k
i
n
g

e
f
f
i
c
i
e
n
t
l
y
.

-
R
e
d
u
c
e

t
h
e

V
o
l
u
l
c

o
l

N
u
i
.
t

i
n

t
h
e

H
o
n
e
:

P
l
e
y
i
n
g

t
h
e

r
e
d
i
o

e
n
d

p
h
o
a
o
j
r
l
p
h

a
t

l
o
u
d

l
e
v
e
l
:

c
s
n

L
o
u
i
e

h
e
a
r
i
n
g

d
e
f
e
c
t
s

a
n
d

i
s

i
r
r
i
t
e
t
i
n
g

t
o

o
t
h
e
r
s
.

-
L
i
n
i
t

P
e
n
i
l
y

S
i
z
e
:

P
o
p
u
l
a
t
i
o
n

g
r
o
w
t
h

i
s

o
u
r

n
o
s
t

f
r
i
g
h
t
e
n
i
n
g

p
t
o
b
l
s
n
.

I
f
u
s

a
r
e

t
o

s
u
r
v
i
v
e

o
r

a
s
p
e
c
i
e
s
.

o
u
c
h

g
r
o
w
t
h

o
u
s
t

b
e

s
l
o
w
e
d
.

s
t
o
p
p
e
d
.

e
n
d

e
v
e
n
t
u
a
l
l
y

r
e
v
t
r
o
r
d
.

C
O
N
S
E
R
V
A
T
I
O
N

I
N
Y
O
U
R

B
A
C
K
Y
A
R
D

C
r
o
w

e
G
a
r
d
e
n

P
l
a
n
t

N
a
t
i
V
e

T
r
e
e
s

a
n
d

S
h
r
u
b
s
:

Y
o
u

w
i
l
l

g
e
i
n

s
b
e
t
t
e
r

u
n
d
e
r
s
t
e
n
d
i
n
g

o
f

t
h
e

n
u
t
i
x
n
!

w
o
r
l
d

J
n
d

b
r
i
n
g

y
o
u
r

c
h
i
l
d
r
e
n

"
c
l
o
s
e
r

t
o

t
h
e

l
e
a
d
.
"

G
r
o
w

n
o
n
e

o
f

.
u
v

o
u
n

f
o
o
d

1
n
d

e
n
e
b
l
e

g
r
e
e
n

p
l
e
n
t
s

t
o

c
o
n
t
r
i
b
u
t
e

t
o

y
o
u
r

e
n
v
i
r
o
n
n
e
n
t
.

D
o

l
o
t

B
u
r
n
L
o
c
h
a

o
r

G
a
r
b
a
g
e
:

T
h
i
s

i
s

i
l
l
e
g
a
l

i
n
n
o
s
t

n
e
t
r
o
p
o
l
i
t
e
n

e
r
e
e
s

e
n
d

i
s

s
w
a
s
t
e

0
‘

o
r
q
s
n
i
c

l
e
t
t
e
r
.

S
t
s
r
t

e
n
d

H
s
i
c
t
e
i
n

e
C
o
n
p
a
o
t

H
e
a
p
:

Y
o
u

c
e
n

r
e
d
u
c
e

o
r

e
l
i
n
i
n
e
t
e

t
h
e

n
e
e
d

f
o
r

w
e
s
t
e

p
i
c
k
u
r

b
y

p
u
t
t
i
n
g

a
l
l

o
r
g
a
n
i
c

s
e
t
t
e
r

i
n
t
o

e
c
o
n
p
o
e
t

h
e
e
p
.

U
s
e

e
S
h
r
e
d
d
e
r
:

i
f

y
e
n

h
a
v
e

u
b
i
g
g
e
r

t
h
e
n

e
v
e
r
e
g
e

y
e
r
d
.

u
s
e

e
s
h
r
e
d
d
e
r

t
o

s
p
e
e
d

u
p

y
o
u
r

r
o
n
p
o
u
t
l
n
e

p
r
o
c
e
s
s
.

-
I
g
n
o
r
e
L
e
s
t
-
C
h
e
w
i
n
g

'
n
r
o
r
t
s
:

D
o
n
'
t

b
e

c
o
n
c
e
r
n
e
d

e
b
o
u
t

c
e
t
e
r
p
i
l
l
e
r
s

e
n
d

o
t
h
e
r

n
e
t
l
v
e

'
e
u
f

«
h
o
w
i
n
g

i
n
s
e
c
t
s

w
h
e
n

t
h
e
y

s
t
t
s
c
k

t
r
e
e
s
.

L
e
s
r
n
A
b
o
u
t

a
n
d

U
s
e

I
a
t
u
r
a
l

l
n
a
e
c
t

C
o
n
9
r
o
l
s
:

T
h
e
r
e

e
r
e

n
s
n
y

c
o
n
t
r
o
l
s

i
n

n
s
t
u
r
e

f
o
r

r
-
‘
f
n
.

T
h
o
s
e

w
o
r
k
e
d

b
e
f
o
r
e

n
s
t
u
r
e
'
s

b
o
l
s
n
c
e

w
e
e

u
p
s
e
t
.

e
n
d

t
h
e
y

a
r
e

m
-
1

l
a
h
l
r

a
n
d
w
o
r
k

t
o
e
s
y
.

D
i
s
p
o
s
e

o
f

U
n
u
s
e
d

P
e
s
t
i
c
i
d
e
s

o
n
l
y

i
n

a
n

A
p
p
r
o
v
e
d

M
a
n
n
e
r
:

H
e
b
e

c
e
r
t
e
i
n

y
o
u
d
o
n
'
t

d
o

m
o
r
e

h
a
r
m

t
h
a
n

g
o
o
d

w
h
e
n

y
o
u

g
e
t

r
i
d

o
f

p
e
c
t
l
c
i
d
e
s

y
o
u

h
o
v
e

o
n

h
e
a
d

-
f
e
r
t
i
l
i
z
e

o
n
l
y

u
h
c
r

”
c
c
r
a
q
s
r
y
:

{
e
r
t
i
l
i
t
e

a
c
c
o
r
d
i
n
g

t
o

n
e
e
d
.

T
h
e

n
e
e
d

i
s

n
o
t

n
e
c
e
s
s
u
i
i
l
y

s
e
u
s
'
n
s
i
.

N
o
v

t
h
e

Y
a
r
d

L
l
u
a
n
:

"
2
'

n
p
u
s
h
-
n
o
w
v
r

e
n
d

h
a
n
d

t
o
o
l
s

w
h
e
n

h
e
s
l
t
h

e
n
d

c
o
n
d
i
t
i
o
n
s

p
e
r
n
i
t
.

C
h
e
c
k

t
h
e

H
e
a
t
h
e
r

n
o
r
u
r

?
r
u

u
.
z
~
;
:

R
e
a
d

t
h
e
u
e
e
t
h
e
r

r
e
p
o
r
t

b
e
f
o
r
e

y
o
u
e
n
t
e
r

-

e
n
d

l
o
o
k

o
n

S
U
S
I
I
L
E

S
H
O
P
P
I
N
G

H
A
M

i
'
:
S

-
A
v
o
i
d

B
u
y
i
n
g

P
l
a
w
r
i
a
s
t

‘
t

p
r
e
s
’
u
l

t
h
e
y

a
r
e

g
e
n
e
r
a
l
l
y

n
o
t

b
e
i
n
g

r
e
c
y
c
l
e
d
.

I
e
u
s
s
b
l
e

g
l
a
s
s

a
n
d

n
c
t
n
l

r
u
n
.
n
i
n
e
i
s

a
r
e

p
r
e
l
e
r
e
b
l
e
.

-
U
s
e

U
s
e
h
e
b
l
e

N
a
o
k
‘
n
s
.

T
c
.
o
l
u
.

a
n
d

D
i
a
p
e
r
s
:

T
h
r
o
w
s
w
n
y

p
e
p
e
r

p
r
o
d
u
c
t
s

e
d
d

t
o
o
u
r

g
a
r
b
s
g
e

r
i
i
p
o
.
e
l

p
i
e
u
l
u
n

a
n
d

a
g
a
i
n

r
e
d
u
c
e

o
u
r

n
s
t
u
r
e
l

r
e
s
o
u
r
c
e
s
.
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J
.

-
n
a
e
I
e
u
r
n
e
b
l
e

I
o
t
t
l
e
e
:

l
i
e
p
u
r
v
i
v
e
d

h
e
p
p
i
l
y
b
e
f
o
r
e

t
h
e
d
e
y
e

o
f
t
h
r
o
n
e
-
y

b
o
t
t
l
e
e

a
n
d

c
a
n
e

a
n
d
w
e

c
a
n
d
o

i
t

a
g
e
i
n
.

-
l
e
u
e
e
C
o
n
t

l
e
a
g
e
r
e
:

S
e
v
e

y
o
u
r

c
o
a
t

h
e
n
g
e
r
e

e
n
d

r
e
t
u
r
n
t
h
.

t
o

t
h
e

c
l
e
e
n
e
r
e
.

-
S
e
v
e
G
r
o
c
e
r
y

S
e
c
t
e
:

R
e
t
u
r
n

g
r
o
c
e
r
y

e
e
c
h
e

a
n
d
u
h

t
h
a
t

y
o
u
r

o
r
d
e
r

b
e

p
l
a
c
e
d

i
n

t
h
-

i
n
e
t
e
e
d

o
f

i
n
n
e
w

e
a
c
b
e
.

-
I
a
'
p
a
i
r
‘
v
a
‘
.

d
e
p
l
e
t
e
-
a
l
t
:

D
o
n
'
t

t
h
r
o
u
e
w
a
y
a
n
e
t
h
i
n
g

t
h
e
:

c
a
n

b
e

f
i
r
e
d
.

-
b
u
y
O
r
g
a
n
i
c
a
l
l
y
G
r
o
w
n

P
o
o
d
a
:

S
h
o
p

f
o
r

t
h
e

i
n
c
r
e
e
e
i
n
g

n
v
-
b
e
r

a
n
d
v
e
r
i
e
t
y

o
f

h
e
e
l
t
h

f
o
o
d
e
.

-
N
7

i
n

h
l
b
n
,

I
n
d
u
c
e

p
o
l
l
u
t
i
o
n
t
h
a
t

c
o
n
e
e

f
r
e
e

t
h
e
n
a
n
u
f
a
c
t
u
r
e
.
d

d
i
e
p
o
e
a
l

o
f
n
a
n
y
n
a
l
l

p
e
c
I
e
g
e
e
.

-
A
e
n
l
y
e
e

t
h
e

P
r
o
d
u
c
t
e
:

A
n
e
l
y
e
e

e
a
c
h

t
h
i
n
g

y
o
u

b
u
y
.

I
f

i
t

i
e

i
n
e
n
y
m
y

h
e
e
e
r
d
o
u
e

t
o

t
h
e

e
n
v
i
r
o
r
-
e
n
t
.

e
v
o
i
d

i
t

i
n

t
h
e

f
u
t
u
r
e
.

-
I
u
y
W
e

P
r
o
d
u
c
t
a
:

H
u
c
h

o
f

o
u
r
w
a
e
t
e

a
n
d

t
r
a
e
h

r
e
a
e
l
t
a

f
r
n
e

p
r
o
d
u
c
t
e

t
h
a
t

a
r
e

e
h
o
r
t
-
l
i
v
e
d
.

c
o
n
v
e
n
i
e
n
c
e

u
r
n
!

r
o
u
t
m

-
C
o
n
e
i
d
e
r

E
n
g
i
n
e

E
f
f
i
c
i
e
n
c
y
:

T
h
e
r
e

a
r
e
n
a
n
y
w
e
y
e

i
n
w
h
i
c
h
a
n
a
t

c
a
r
e

c
a
n

b
e

o
p
e
r
a
t
e
d

e
u
r
o

e
f
f
i
c
i
e
n
t
l
y
.

-
A
v
o
i
d

l
e
g
i
n
e

i
d
l
i
n
g
:

l
t
'
e
h
e
r
n
f
u
l

t
h
r
e
e
w
a
y
e
:

l
o
r
d

o
n

y
o
u
r

e
n
g
i
n
e
.

o
a
e
t
e
a

g
e
e
.

a
n
d

a
d
d
e
n
o
r
e

p
o
l
l
u
t
i
o
n

t
h
e
n
w
h
e
n

t
h
e

c
a
r

l
a

i
n
n
o
t
i
o
n
.

~
0
e
e
l
.
o
v
o
r
l
o
-
l
.
e
e
d
G
a
e
:

l
f
e
n
d
w
h
u
y
o
u
r
c
a
r
c
e
n
o
p
e
r
a
t
e
p
r
o
p
e
r
l
y
o
n
l
o
w
o
r
n
o
-

l
a
a
d

g
e
e
.

b
y
a
l
l
o
a
e
n
e
u
e
e

i
t
.

-
l
n
c
o
u
r
a
g
e

P
r
o
p
e
r

P
i
l
l
i
n
g

o
f
W
u

G
e
e

T
a
n
k
:

D
o
n
'
t

p
e
r
n
i
t

e
e
r
v
i
c
e

e
t
a
t
i
o
e

a
t
t
a
n
d
e
n
t
e

t
o
o
v
e
r
r
u
n

y
o
u
r

t
e
n
t
.

-
C
o
n
a
i
d
e
r

S
w
i
t
c
h
i
n
g

t
o
.
P
r
o
p
a
n
e

G
a
e
:

P
r
o
p
a
n
e

i
e

a
t
o
r
n

o
f

g
a
a
w
h
i
c
h

i
e

l
e
a
a

p
o
l
l
u
t
i
n
g

t
h
a
n

g
e
a
o
l
i
n
e
.

-
I
i
n
i
n
t
e
i
n
I
n
g
i
n
e

C
o
n
d
i
t
i
o
n
:

A
c
l
e
a
n

a
n
d

p
r
o
p
e
r
l
y

t
u
n
e
d

e
n
g
i
n
e

i
e
n
o
r
a

e
f
f
i
c
i
e
n
t
.

g
e
t
e

b
e
t
t
e
r

n
i
l
e
e
g
e
.

n
e
v
e
e

g
e
e
.

e
n
d

r
e
d
u
c
e
e

a
i
r

p
o
l
l
u
t
i
o
n
.

-
D
r
i
v
e

i
n
t
e
l
l
i
g
e
n
t
l
y
:

D
r
i
v
i
n
g

a
a
f
e
l
y

e
e
v
e
e

g
a
e
o
l
i
n
e

a
n
d

r
e
d
u
c
e
e
e
x
h
u
a
e

-
i
e
e
i
o
n
a
.

-
L
e
a
r
n
A
b
o
u
t

T
h
a
t

l
a
v

C
a
r
:

i
f

y
o
u

a
r
e

r
a
e
l
l
y

i
n
t
e
r
e
e
t
e
d

i
n
p
r
o
t
e
c
t
i
n
g

t
h
e

e
i
r
.

'

n
a
h
e

t
h
a
t

a
f
a
c
t
o
r

i
n

c
e
r

a
e
l
e
c
t
i
o
n
.

-
D
e
e

P
u
b
l
i
c
T
r
u
e
p
o
t
e
a
t
i
o
n
:

I
f

y
o
u

e
r
e

n
o
t

a
r
e
g
u
l
a
r

p
u
b
l
i
c

t
r
a
n
e
i
t

r
i
d
e
r
.

t
r
y

t
o
u
a
e

p
u
b
l
i
c

t
r
e
n
e
p
o
r
t
a
t
i
o
n

t
o

g
e
t

t
o
w
h
e
r
e

y
o
u

n
e
e
d

o
r
o
u
t

t
o
g
o

a
t

l
e
a
e
t

o
n
c
e

1
w
e
e
k
.

-
R
i
d
e
a

b
i
c
y
c
l
e

o
r

w
a
l
k
:

F
o
r

y
o
u
r

o
w
n

h
e
a
l
t
h

e
n
d

t
h
e

h
e
a
l
t
h

o
f

t
h
e
e
n
v
i
r
o
u
e
n
t
.

C
o
n
e
e
r
v
e
t
i
o
n
w
i
t
h

y
o
u
r

c
a
r
.

c
o
n
t
.
.
.

-
l
o
v
e
e
t
i
g
e
t
e
fi
l
l
e
r

C
e
r
e
:

F
o
r

l
o
c
a
l
n
a
m
i
n
g

a
r
o
u
n
d
d

e
v
e
n

f
o
r
l
o
q
-
d
i
e
t
e
n
c
e

d
r
i
v
i
n
g
.

c
o
n
e
i
d
e
r

a
.
e
l
l

f
o
u
r

o
r

a
i
r

e
y
l
i
n
d
e
r

n
o
d
a
l
.

-
I
e
c
y
c
l
e

t
h
e
O
i
l

f
r
o
n

t
o
u
r

l
n
g
i
n
e
:

T
h
e

o
i
l

f
r
e
e

y
o
u
r

c
e
r

c
a
n

b
e

r
e
c
y
c
l
e
d

f
o
r

f
u
r
t
h
e
r

u
e
e
.

-
l
e
c
y
c
l
e

Y
o
u
r

G
e
r
:

T
o

a
v
o
i
d

a
d
d
i
n
g

t
o

t
h
e

u
n
a
i
g
h
t
l
i
n
e
e
e

o
f

)
u
n
h
e
d

c
o
r
e
o
n

t
h
e

l
e
n
d
e
c
a
p
e
.

n
a
k
e

c
e
r
t
a
i
n

o
l
d

c
a
r
e

g
o

t
o

t
h
e

a
u
t
o

j
u
n
k
y
a
r
d

o
r

a
u
t
o

e
h
r
e
d
d
e
r
.

C
W
“
!
!
!

I
!
!
!
“

r
a
n
m
m

-
U
a
e

D
i
a
p
o
e
a
b
l
e

D
i
e
p
e
r
a

S
p
a
r
i
n
g
l
y
:

H
e
b
e

e
u
r
e

t
h
i
a

t
r
a
v
e
l
i
n
g
c
o
n
v
e
a
i
u
c
e

d
o
e
e

n
o
t

d
e
f
i
l
e

t
h
e

e
n
v
i
r
o
n
n
e
n
t
.

-
i
h
t
c
h

o
u
t

f
o
r

U
i
l
d
l
i
f
e
:

G
i
v
e

c
o
n
e
i
d
e
r
a
t
i
o
n

t
o
a
l
l

l
i
v
i
n
g

t
h
i
n
g
e

y
o
u

o
n
e

c
r
o
e
a
i
u

t
h
e

r
o
a
d

.

-
D
o
n
'
t
u
r
n

L
i
g
h
t
e

U
n
n
e
c
e
e
e
a
r
i
l
y
:

l
t
'
e

e
t
u
p
t
a
t
i
o
n

b
e
c
a
u
e
e

i
t
'
e

i
n
c
l
u
d
e
d

i
n

t
h
e

b
i
l
l
.

b
u
t

n
o
t

e
g
o
o
d

r
e
a
e
o
n

f
o
r
w
a
e
t
i
n
g

e
l
e
c
t
r
i
c
i
t
y
.

-
D
e
e

S
e
e
p
C
a
p
l
e
t
e
l
y
:

C
a
r
r
y

y
o
u
r

o
w
n

i
r
o
n

h
o
n
e

o
r

f
r
o
.

a
p
r
e
v
i
o
u
e

h
o
t
e
l

e
t
o
p
.

-
C
a
r
r
y

l
e
u
e
e
b
l
e

C
u
p
e
:

A
v
o
i
d

l
i
-
t
t
e
r

a
n
d

w
e
a
t
e

t
h
a
t

r
e
e
u
l
t

f
r
o
e
t
h
m

c
u
p
e
.

-
S
h
o
r
e

Y
o
u
r

l
e
w
e
p
e
p
e
r
:

L
e
a
v
e

y
o
u
r

n
e
w
e
p
a
p
e
r
.

n
e
a
t
l
y

f
o
l
d
e
d
.

w
h
e
r
e

o
t
h
e
r
a

c
a
n

f
i
n
d

e
n
d

u
e
e

i
t
.

-
S
e
v
e

P
o
n
d
:

D
o
n
'
t

o
r
d
e
r

f
o
o
d

y
o
u

d
o
n
'
t

p
l
e
a

t
o

n
e
t
.

-
D
o
n
'
t

L
i
t
t
e
r
:

L
e
e
v
e

n
e
c
e
e
a
e
r
y
w
a
a
t
e
e

i
n

c
o
n
t
e
i
n
e
r
a

p
r
o
v
i
d
e
d

f
o
r

t
r
e
v
e
l
e
r
e

a
c
r
o
e
a

t
h
e

c
o
u
n
t
r
y
.

-
D
o
n
'
t

I
e
n

A
d

C
o
l
l
e
c
t
o
r
:

A
v
o
i
d

t
h
e

h
a
b
i
t

o
f

p
i
c
k
i
n
g

u
p

b
r
o
c
h
u
r
e
e

b
e
c
e
n
e
e

t
h
e
y

a
r
e

f
r
e
e
.

-
D
o
n
'
t

C
o
l
l
e
c
t

P
l
e
n
t
e

a
n
d

P
e
t
e
:

L
e
e
v
e
v
e
g
e
t
a
t
i
o
n

e
n
d

a
n
i
n
a
l

l
i
f
e
w
h
e
r
e

y
o
u

f
i
n
d

i
t
.

l
a
y

y
o
u
r

p
e
t
e

a
t

t
h
e

p
e
t

s
t
o
r
e
.

c
o
m
m
e
n
c
e
a

r
o
o
t
s
w
o
o
n

-
T
e
a
c
h

e
n
d

P
r
a
c
t
i
c
e

z
o
o
l
o
g
y

i
n

S
c
h
o
o
l
e
:

D
e
v
e
l
o
p

e
n
v
i
r
o
r
-
e
n
t
a
l

a
v
a
r
e
n
e
e
e
b
y

w
k

a
n
d

b
y

c
l
a
a
e
r
o
o
u

t
e
a
c
h
i
n
g
.

-
H
a
k
e

S
c
h
o
o
l

b
u
i
l
d
i
n
g
:

E
c
o
l
o
g
i
c
a
l
l
y

S
o
u
n
d
:

H
e
k
e

e
n
v
i
r
o
r
-
e
n
t
a
l

r
e
e
p
o
n
a
i
b
i
l
i
t
y

e

p
a
r
t

o
f

b
u
i
l
d
i
n
g

p
l
e
n
n
i
n
g

a
n
d

n
a
i
n
t
e
n
e
n
c
e
.

-
P
r
e
v
e
n
t
h
u
f
f
:

R
o
o
f

a
n
d

p
a
r
k
i
n
g

l
o
t

r
u
n
o
f
f
c
m

b
e

r
e
t
u
r
n
e
d

t
o

t
h
e

g
r
o
u
n
d

i
n
a
t
e
n
d

o
f

t
h
e

n
e
w
e
r
.

-
P
l
e
n
t

V
e
g
e
t
a
t
i
o
n

t
o
C
o
n
f
o
r
n

t
o

L
e
n
d

D
e
e
:

H
e
k
e

p
l
a
n
t
i
n
g
a

t
o

c
o
i
n
c
i
d
e
w
i
t
h

t
h
e

a
c
h
o
o
l
'
s

e
d
u
c
a
t
i
o
n
e
l

p
r
o
g
r
n
.
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S
.

-
I
n
d
u
c
e

S
c
h
o
o
l

T
r
a
a
h
:

E
a
c
h

c
a
n

b
e

r
e
u
e
e
d

o
r

r
e
d
u
c
e
d

t
o
u
e
e
f
u
l

c
o
o
p
o
n
e
n
t
a

o
n

t
h
e

e
c
h
o
o
l

g
r
o
u
n
d
e
.

-
C
o
n
e
i
d
e
r

A
i
r

P
o
l
l
u
t
i
o
n
:

D
e
p
e
n
d
i
n
g

o
n

t
h
e

e
y
a
t
e
n
.

i
n
v
e
a
t
i
g
a
t
e

w
a
y
e

o
f

e
l
i
n
i
n
a
t
i
n
g

a
i
r

p
o
l
l
u
t
i
o
n
.

-
L
e
t

Y
o
u
r

C
o
u
p
o
e
t

B
e

e
n

E
d
u
c
a
t
i
o
n
a
l

P
r
o
j
e
c
t
:

T
e
a
c
h
i
n
g

b
y
d
o
i
n
g

a
n
d

a
l
l
o
w

t
h
e

p
r
a
c
t
i
c
e

t
o

e
p
r
e
a
d

t
h
r
o
u
g
h

t
h
e
c
o
-
u
n
i
t
y
.

-
O
u
t
l
a
w

I
d
l
i
n
g

I
u
e
e
e
:

O
n
e

o
f

t
h
e
w
o
r
s
t

f
o
r
n
e

o
f

p
o
l
l
u
t
i
o
n

t
o

t
h
e

a
i
r

c
a
n

b
e

r
e
d
u
c
e
d

b
y

a
i
n
p
l
e

r
u
l
e
.

-
P
l
a
n
t

S
c
h
o
o
l

G
a
r
d
e
n
a

a
n
d

M
a
i
n
t
a
i
n
M
o
d
e
l

Y
a
r
d
e
:

L
e
t

t
h
e

e
c
h
o
o
l

b
e
a
u
t
i
f
i
c
a
t
i
o
n

b
e

a
p
a
r
t

o
f

c
l
e
e
e
r
o
o
u

l
e
a
r
n
i
n
g
.

-
H
a
t
c
h

f
o
r
U
n
n
e
c
e
e
a
a
r
y

H
a
r
t
e

i
n

P
l
a
n
n
i
n
g

S
c
h
o
o
l

l
v
e
n
t
e
:

P
a
r
a
d
e
e
.

e
c
i
e
n
c
e

f
e
i
r
a
.

e
p
o
r
t
e

e
v
e
n
t
e

a
n
d

t
h
e

l
i
k
e

o
f
t
e
n

w
e
a
t
e

n
a
t
e
r
i
a
l
a

n
e
e
d
l
e
e
a
l
y
.

-
D
e
v
o
t
a
C
l
a
a
e
l
i
n
e

t
o
E
n
v
i
r
o
r
-
e
n
t
a
l

S
t
u
d
y
:

H
e
k
e

e
n
v
i
r
o
I
-
e
n
t
a
l
n
a
t
t
e
r
e

a
p
a
r
t

o
f

n
a
n
y

c
o
u
r
e
e
a

w
h
e
r
e

t
h
e

e
u
b
j
e
c
t

a
u
g
n
e
n
t
e

a
n

e
n
i
e
t
i
n
g

c
o
u
r
e
e
.

-
K
e
e
p

L
i
v
e

A
n
i
n
a
l
e

a
n
d

P
l
a
n
t
e

i
n

t
h
e

C
l
e
e
e
r
o
o
n
:

U
e
e

l
i
v
i
n
g

t
h
i
n
g
e

t
o
d
e
v
e
l
o
p

a

r
e
e
p
e
c
t

f
o
r

l
i
f
e
.

-
l
a
k
e

S
c
h
o
o
l
G
a
p
i
n
g

a
P
a
r
t

o
f

t
h
e

C
o
u
r
e
e
:

T
a
k
e

a
d
v
a
n
t
a
g
e

o
f

e
c
h
o
o
l
o
n
e
.

n
a
t
u
r
e

c
a
n
t
e
r
a
.

a
n
d
n
u
e
e
u
u

t
o

a
u
g
n
e
n
t

e
n
v
i
r
o
I
-
a
n
t
e
l

t
e
a
c
h
i
n
g
.

m
e
a
n
t
i
m
e

-
D
o
n
'
t

L
i
t
t
e
r
:

n
o

n
o
t

e
c
a
t
t
e
r

p
a
p
e
r
.

c
a
n
e
.

b
o
t
t
l
e
e
.

o
r

u
n
w
a
n
t
e
d

n
a
t
a
r
i
e
l

o
v
e
r

t
h
e

c
o
u
n
t
r
y
e
i
d
e
.

-
fi
e
l
p

S
a
v
e

O
u
r

l
n
d
e
n
g
e
r
a
d
A
n
i
n
l

S
p
e
c
i
e
e
:

O
v
e
r
h
r
n
t
i
n
g

a
n
d

k
i
l
l
i
n
g

f
o
r

p
r
o
f
i
t

a
r
e

h
a
e
t
e
n
i
n
g

t
h
e

e
x
t
i
n
c
t
i
o
n

o
f
n
a
n
y
w
i
l
d

e
n
i
n
a
l
e
.
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w

"
l
‘
h
e
r
e
‘
s

n
o

s
u
c
h
t
h
i
n
g

a
s

a
f
r
e
e

l
u
n
c
h
.
’

N
e
a
r
l
y

e
v
e
r
y
o
n
e

h
a
s

h
a
d

o
c
c
a
s
i
o
n

t
o

h
e
a
r

t
h
a
t

s
l
o
g
-
n

b
e
f
o
r
e
.

U
i
t
h

t
h
e

l
a
t
e

'
s
i
x
t
i
e
e

a
r
d

e
a
r
l
y

'
s
e
v
e
n
t
i
e
a
c
a
n

t
h
e
a
d
v
e
n
t

o
f
w
i
d
e
s
p
e
a
d

a
n
v
i
l
-
o
r
i
e
n
t
a
l

c
o
n
s
c
i
o
u
s
n
e
s
s

i
n
“
r
i
c
e
.

A
-
r
i
c
a
n
s

b
e
g
a
n

t
o

t
a
k
e
u
t
t
e
r
s

o
f

e
c
o
l
o
g
y

a
l
i
t
t
l
e

n
o
r
e

s
e
r
i
o
u
s
l
y
.

T
h
e

f
i
n
a
l

c
h
e
c
k

u
s
e

t
h
e

o
i
l

e
a
b
a
r
g
o

o
f

1
5
0
3
-
7
“

w
h
i
c
h

s
l
o
w
e
d

d
o
w
n

s
o
c
i
e
t
y

a
l
l

c
a
u
s
e
d
m
a
y

A
n
e
r
i
c
a
n
s

t
o

r
e
a
s
s
e
s
s

n
o
n
e

o
r

t
h
e
i
r

v
a
l
u
e
s
.

T
h
e
a
u
t
o
n
o
b
i
l
e

i
n
d
u
s
t
r
y

b
e
g
a
n

t
o

s
e
e

a
s
h
i
f
t

i
n
d
e
e
u
n
d

t
o
s
-
l
l
e
r

a
i
s
e
d

c
a
r
e
.

a
r
d

t
h
e

g
o
v
e
r
n
s
-
e
n
t
e
v
e
n
t
m
l
l
y

r
e
d
u
c
e
d

t
h
e

h
i
g
h
w
a
y

s
p
e
e
d

l
i
n
i
t
s

i
n
a
n

e
f
f
o
r
t

t
o

c
o
n
s
e
r
v
e

e
n
e
r
g
y
.

B
u
t

u
n
-

f
o
r
t
u
n
a
t
e
l
y
.

o
n
c
e

t
h
e

o
i
l

s
c
a
r
e

h
a
d

s
u
b
s
i
d
e
d

s
o
n
e
w
h
a
t
.

l
e
e
r
-
i
c
a
n

s
o
c
i
e
t
y

a
s

a
w
h
o
l
e

b
e
g
a
n

t
o

n
o
v
e
a
s

f
a
s
t

a
s

i
t

e
v
e
r

b
a
d
.

B
u
t

t
h
a
t

s
l
o
g
a
n

i
s

s
t
i
l
l

k
i
c
k
i
n
g

a
r
o
u
n
d
.

i
f

o
n
l
y

i
n
c
l
a
s
s
r
o
o
m

a
n
d
c
o
m
i
t
t
e
e
e
.

l
t

i
s

r
e
c
o
g
n
i
s
e
d

i
n

t
h
e

s
c
i
e
n
t
i
f
i
c
c
o
m
m
l
t
y

a
s

a

l
a
w
.

a
f
a
c
t

o
f

e
c
o
l
o
g
y
.

H
a
n

c
a
x
m
o
t

t
o
u
c
h

o
r

a
l
t
e
r

a
s
l
n
r
l
e

a
r
e
a

o
f

t
h
e

e
n
v
i
r
o
n
m
e
n
t
.

w
i
t
h
o
u
t

a
f
f
e
c
t
i
n
g

a
n
o
t
h
e
r
.

1
h
e

i
n
f
n
r
-
t
i
o
n
c
o
m
i
l
e
d

a
r
e
!
p
r
e
s
e
n
t
e
d

o
n

t
h
e

f
o
l
l
o
w
i
n
g

p
a
g
e
s

i
s
d
e

“
U
m
-
f
l

t
o

h
e
l
p

t
h
e

r
e
a
d
e
r

b
e
c
o
e
e

n
o
r
e

a
w
a
r
e

w
’

t
h
e

e
c
o
l
o
g
y

p
r
o
b
l
e
m
:

a
n
d

i
v

u
i
‘
i
‘
e
r
a
l
t
e
r
n
a
t
i
v
e
m
a
n
s

f
o
r

a
l
l
e
v
i
a
t
i
n
g

i
t

t
o

s
o
o
n

e
x
t
e
n
t
.

b
y

i
n
d
i
v
i
d
u
a
l

o
r
c
o
—
u
n
i
t
y

l
e
v
e
l

i
n
v
o
l
v
e
-
e
n
t
.

A
l
t
t
u
u
g
h
d
w
i
n
d
l
i
n
g
e
n
e
r
g

s
u
p
p
l
i
e
s

a
r
e

a
n
e
‘
e
r

m
-
n
c
e
r
n

t
o

e
n
v
i
r
o
n
m
e
n
t
a
l
i
s
t
s
.

p
o
l
i
t
i
c
i
a
n
s
.

a
l
l

v
i
r
t
u
a
l
l
y

a
l
l

o
t
h
e
r

c
i
t
i
r
e
n
s
u

i
t

i
s

n
o
t

t
h
e

o
n
l
y

i
s
s
u
e
o
n
e

s
h
o
u
l
d

b
e

c
o
r
n
e
a
-
n
o
d
w
i
t
h

t
o
d
a
y
.
T
h
e

r
e
a
l
l
y

i
s

'
n
o

f
r
e
e

l
u
n
c
h
.
"

e
v
e
r
y
t
h
i
n
g

o
n

t
h
i
s

s
p
a
c
e
s
h
i
p
w
e

c
a
l
l

E
a
r
t
h

i
s

c
o
n
n
e
c
t
e
d
.

F
o
r
s
t
e
a
l
s
.

t
h
e

g
a
s
o
l
i
n
e

o
n
e
W

i
n
t
o

h
i
s

o
r

h
e
r
a
u
t
o
n
o
b
i
l
e

n
o
t

o
n
l
y

d
i
a
i
n
i
a
h
e
a

t
h
a
t

r
e
s
o
u
r
c
e
.

i
t
a
l
s
o
r
e
l
e
a
s
e
s

p
o
l
l
u
t
a
n
t
s

i
n
t
o

t
h
e

a
i
r
.

T
h
o
s
e

p
o
l
l
u
t
a
n
t
s
d
o
n
'
t
v
a
n
i
s
h

i
n
t
o

n
o
t
h
i
n
g
n
e
a
e

e
i
t
h
e
r
.

T
h
e
y
r
e
n
i
n

i
n

t
h
e
a
t
n
o
s
p
h
e
r
e
.

s
c
m

r
e
e
o
u
c
e

t
o

a
l
l

e
a
r
t
h
l
y

l
i
f
e
.

a
n
d

a
r
e
fi
s
h
e
d

h
a
c
k

t
o

t
h
e

e
a
r
t
h
w
i
t
h

e
v
e
r
y
d
r
o
p

o
f

r
a
i
n
f
a
l
l
. T
h
e

l
i
s
t

o
f
a
n
g
l
e
s

c
o
u
l
d

g
o
o
n

e
r
d
l
a
s
s
l
y
.

l
h
a
t

i
s

e
s
s
e
n
t
i
a
l

i
s

f
o
r

o
n
e

t
o

g
a
i
n
a

b
e
t
t
e
r
u
n
d
e
r
s
t
a
n
d
“

o
f

t
h
e

t
o
t
a
l

e
n
v
i
r
o
n
-
e
n
t
a
l

c
r
i
s
i
s
.

o
f

w
h
i
c
h

t
h
e

e
n
e
r
g
y

s
i
t
u
a
t
i
o
n

i
s

o
n
l
y

a
p
a
r
t
.

V
e
r
y

t
r
i
e
f
l
y
.

t
h
e

s
i
t
u
a
t
i
o
n

c
a
n

b
e

e
x
p
l
a
i
n
e
d

i
n
t
h
e

f
o
l
l
o
w
i
n
g
m
u

I
n
c
r
e
a
s
i
l
'

p
o
p
-

u
l
a
t
i
o
n

r
e
q
u
i
r
e
s

g
r
e
a
t
e
r
a
g
r
i
c
u
l
t
u
-
a
l

p
r
o
d
u
c
t
i
o
n
.

T
h
e
r
e
a
r
e

c
u
r
r
e
n
t
l
y

f
o
w

b
i
l
l
i
o
n

p
e
o
p
l
e

o
n

e
a
r
t
h
.

a
t
!
p
o
j
e
c
t
d

f
i
g
u
r
e
s

f
o
r
t
b

y
e
a
r

2
0
0
0

p
l
a
c
e

e
i
g
h
t

b
i
l
l
i
o
n
p
e
o
p
l
e

o
n

t
h
e

p
l
a
n
e
t
.

l
i
t
h

l
i
t
e
r
a
l
l
y

l
i
l
l
i
n
n
e

s
t
a
r
v
i
n
g

e
a
c
h
y
e
a
r
.

i
t

i
s
d
o
u
b
t
f
u
l

i
f
a
g
r
i
c
u
l
t
u
r
a
l

t
e
c
h
n
o
l
o
g
y
w
i
l
l

a
d
v
a
n
c
e

f
a
s
t
m
h

t
o

f
e
e
d

e
i
g
h
t

b
i
l
l
i
o
n

p
e
o
p
l
e
:

a
r
d

i
f

i
t
d
o
e
s
.

w
i
l
l

t
h
e
r
e

b
e
e
n
o
u
h

v
a
c
a
n
t

l
a
r
d

t
o
c
u
l
t
i
v
a
t
e
?

T
h
e
r
i
s
k
.

p
o
p
u
l
a
t
i
o
n

p
o
s
e
s
y
e
t

a
n
o
t
h
e
r

p
r
o
b
l
e
e

i
n
a
d
d
i
t
i
o
n

t
o
a
g
r
i
c
u
l
t
u
-
a
l

r
e
d
u
c
t
i
o
n
.

W
w
i
t
h

t
h
e

r
a
p
i
d

t
e
c
l
n
o
l
o
g
i
o
a
l

c
l
u
n
g
e

t
h
a
t

h
a
s

t
a
k
e
n

p
l
a
c
e

i
n

t
h
e

l
a
s
t

f
e
w
d
e
c
a
d
e
s
.

i
n
c
r
e
a
s
i
m
p
o
w
l
a
t
i
o
n

p
e
r
p
e
t
u
a
t
e
s

t
h
e
d
e
p
l
e
t
i
o
n

o
f

n
a
t
u
r
a
l

r
e
s
o
u
r
c
e
s
-
r
e
e
o
u
r
c
e
s

t
h
a
t

a
r
e

f
i
n
i
t
e
.

A
!
!
!
f
i
n
a
l
l
y
.

n
o
r
e

p
e
o
p
l
e

a
r
e
!
h
i
g
h
e
r

t
e
c
h
n
o
l
o
g
i
e
s

l
e
a
n
s

l
o
r
e

p
o
l
l
u
t
i
o
n
.

T
h
e

e
a
r
t
h

c
a
n

o
n
l
y

t
a
k
e

s
o
n
c
h

h
a
r
a
s
s
-
e
n
t
.

I
f

e
a
c
h
i
fl
i
v
i
d
u
a
l

d
o
e
s

n
o
t

a
t
t
e
m
p
t

t
o
I
k
e

c
h
a
n
g
e
s

i
n

h
i
s

o
r

h
e
r

o
w
n

l
i
f
e
.
n
n
k
i
r
l
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m
y

w
e
l
l

r
e
a
c
h
a

p
o
i
n
t

w
h
e
r
e

t
h
e

e
a
r
t
h

w
i
l
l

h
o
l
d

n
o

m
o
r
e

p
e
e
p
l
e
.

s
u
p
p
l
y

n
o

s
o
r
e

f
o
o
d

o
r

w
a
t
e
r
.

B
u
t

i
f

i
n
d
i
v
i
d
u
a
l
s

a
c
t

n
o
w
.

t
h
e
n

t
h
e

c
o
l
l
e
c
t
i
v
e

f
u
t
u
r
e

f
o
r

a
l
l

l
i
f
e

o
n

t
h
i
s

p
l
a
n
e
t
m
y

v
e
r
y

w
e
l
l

p
r
o
v
e

t
o

b
e

a
p
o
s
i
t
i
v
e

a
r
d

f
u
l
f
i
l
l
i
n
g

o
n
e
.

T
h
e

f
o
l
l
o
w
i
n
g

p
a
g
e
s

c
o
n
t
a
i
n

a
w
e
a
l
t
h

o
f
i
n
f
e
r
-
t
i
o
n

o
n

n
e
a
n
s

f
o
r

e
c
o
l
o
g
i
c
a
l

i
n
v
o
l
v
e
-
e
n
t
.

T
h
e

r
e
a
d
e
r

s
h
o
u
l
d

n
o
t

b
e

o
v
e
r
w
h
e
l
n
e
d

w
i
t
h

t
h
e
-
t
e
r
i
a
l
.

b
u
t

r
a
t
h
e
r

s
e
e
k

a
n
i
c
h
e

i
n
w
h
i
c
h

h
e

o
r

s
h
e

f
e
e
l
s

n
o
s
t

c
o
n
f
o
r
t
a
b
l
e
.

T
h
a
t
‘
y

b
e

a
w
h
o
l
e
-
h
e
a
r
t
e
d

a
t
t
e
q
a
t

t
o

r
e
c
y
c
l
e

e
v
e
r
y
t
h
i
n
g

p
o
s
s
i
b
l
e
.

o
r

t
h
e

r
e
a
d
e
r
n
y

f
i
m
l

a
p
e
r
s
o
n
a
l
c
a
l
l
i
m

t
o

g
e
t

i
n
v
o
l
v
e
d

o
n

t
h
e

p
o
l
i
t
i
c
a
l

l
e
v
e
l
.

J
u
s
t

a
s

e
v
e
r
y

a
b
u
s
e
n
n

n
k
e
s

a
g
a
i
n
s
t

h
i
s

e
n
v
i
r
o
n
n
o
n
t

i
s
d
e
t
r
i
n
e
n
t
a
l

t
o

t
h
e

c
a
u
s
e
s

e
v
e
r
y

e
f
f
o
r
t

d
o

i
n

e
a
c
h

i
n
d
i
v
i
d
u
a
l

t
o

b
e
t
t
e
r

t
h
e

e
n
v
i
r
o
n
-
e
n
t
.

n
o
u
t
t
e
r

h
o
w

i
n
s
i
g
n
i
f
i
c
a
n
t

i
t

a
n
y

s
e
e
n
.

i
s

a
g
r
e
a
t

c
o
n
t
r
i
b
u
t
i
o
n
.

P
i
'
L
l
U
T
I
U
I

 

T
h
e

w
o
r
l
d

i
s

p
r
e
s
e
n
t
l
y

e
x
p
e
r
i
e
n
c
i
n
g

p
o
l
l
u
t
i
o
n
o
f

t
h
e

a
i
r
.

w
a
t
e
r
.

l
a
r
d
.

a
n
d

a
l
s
o

p
o
l
l
u
t
i
o
n

f
r
o
n

n
o
i
s
e
.

S
o
u
r
c
e
s

o
f

p
o
l
l
u
t
i
o
n

a
r
e

a
s

v
a
s
t

a
n
d

c
o
u
p
l
e
:

a
s

t
h
e

r
e
s
u
l
t
a
n
t

h
a
s
a
r
d
o
u
s

s
i
d
e

e
f
f
e
c
t
s
.

F
o
l
l
o
w
i
n
g

a
r
e

s
o
n
s

o
f

t
h
e
n
j
o
r

p
o
l
l
u
t
a
n
t
s

t
o

t
h
e

a
i
r
.

l
a
n
d
.

a
n
d

w
a
t
e
r
:

a
n
d

t
h
e

h
a
s
a
r
d
s

t
h
e
y

p
o
s
e

t
o

t
h
e

q
u
a
l
i
t
y

a
n
d

q
u
a
n
t
i
t
y

o
f

l
i
f
e
.

h
o
t

o
n
l
y

i
n

p
o
l
l
u
t
i
o
n

p
h
y
s
i
o
l
o
g
i
c
a
l
l
y

h
a
r
m
f
u
l
.

i
t

i
s
a
e
s
t
h
e
t
i
c
a
l
l
y

u
n
a
p
p
e
a
l
i
n
g
.

L
e
t

u
s

f
i
r
s
t
e
n
n
i
n
e

w
a
t
e
r

p
o
l
l
u
t
i
o
n
.

A
b
o
u
t

t
w
o
-
t
h
i
r
d
s

o
f
w
a
t
e
r

p
o
l
l
u
t
a
n
t
s

c
o
n
e

f
r
o
n

i
r
u
l
u
s
t
r
i
a
l
w
a
s
t
e
s
.

T
h
e
r
e
-
i
n
i
n

o
n
e
-
t
h
i
r
d

i
s
d
i
s
t
r
i
b
u
t
e
d

a
b
o
u
t

e
q
u
a
l
l
y

f
r
o
-

c
i
t
y
g
o
v
e
r
m
e
n
t
.

a
n
!

f
r
o
e

p
r
i
v
a
t
e

h
o
u
s
e
.

W
h
e
n

a
b
o
d
y

o
f
t
u
t
o
r

i
s

p
o
l
l
u
t
e
d

w
i
t
h

n
u
t
r
i
e
n
t
s

f
r
o
e
s
e
w
a
g
e

o
r
r
u
n
-
o
f
f
s

o
f
a
g
r
i
c
u
l
t
u
r
a
l

f
e
r
t
i
l
i
s
e
r
.

g
r
o
w
t
h

o
f
a
q
u
a
t
i
c

v
e
g
e
t
a
t
i
o
n

a
n
d
w
i
c
r
o
o
r
g
a
n
i
s
-

i
s

s
t
i
n
u
l
a
t
e
d
.

T
h
i
s

i
n
c
r
e
a
s
e
s

t
h
e
d
e
n
r
d

f
o
r
o
n
g
e
n

i
n

t
h
e

w
a
t
e
r
.

a
n
d

r
e
d
u
c
e
s

t
h
e

a
n
o
u
n
t

o
f
o
v
g
e
n

a
v
a
i
l
a
b
l
e

t
o
t
h
e

h
i
g
h
e
r

d
e
v
e
l
o
p
e
d
a
n
t
-
l
s

s
u
c
h
a
s

f
i
s
h
.

T
h
e
r
e
f
o
r
e
.

f
e
w
e
r

f
i
s
h

s
u
r
v
i
v
e
.

i
n
t
e
r
r
u
p
t
i
n
g

n
o
t

o
n
l
y

t
h
e
a
q
u
a
t
i
c

f
o
o
d

c
y
c
l
e
:

b
u
t
a
l
s
o

t
h
e
a
n
u
n
t

o
f

s
e
a
f
o
o
d

a
v
a
i
l
a
b
l
e

f
o
r
o
o
n
e
w
t
i
o
n

t
y

t
e
r
r
e
s
t
i
a
l
a
n
i
-
l
s

a
i
d
h
t
-
n
e
.

I
f

t
h
e

b
o
d
y

o
f
w
a
t
e
r

i
s

p
o
l
l
u
t
e
d
w
i
t
h

t
o
x
i
c

c
h
e
e
i
c
a
l
a

f
r
o
-

i
n
d
u
s
t
r
i
a
l

w
a
s
t
e
s
.

p
e
s
t
i
c
i
d
e
s
.

o
r

o
i
l

s
p
i
l
l
s
:
a
m

l
i
v
i
n
g
o
r
g
a
n
i
s
m

a
r
e

k
i
l
l
e
d
.

i
n
c
l
u
d
i
n
g

b
i
r
d
s

a
n
d

f
i
s
h
.

T
h
i
s

f
o
r
n
o
f
w
a
t
e
r

p
o
l
l
u
t
i
o
n

a
l
s
o
d
i
s
r
u
p
t
s

t
h
e

f
o
o
d

c
h
a
i
n

o
f

h
i
g
h
e
r
a
n
i
-
l
s
.

A
c
c
o
r
d
i
n
g

t
o

e
x
p
e
r
t
s
.

w
i
t
h
i
n

t
h
e

l
a
s
t

f
o
r
t
y
y
e
a
r
s
.

o
c
e
a
n
i
c

l
i
f
e

h
a
s
d
e
c
r
e
a
s
e
d

a
b
o
u
t
n
o
p
e
r
c
e
n
t
.
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n
i
n
l
y

a
t
t
r
i
b
u
t
a
b
l
e

t
o

p
o
l
l
u
t
i
o
n
.

l
o
t

o
n
l
y
d
o
e
s
w
a
t
e
r

p
o
l
l
u
t
i
o
n

k
i
l
l

a
q
u
a
t
i
c

a
n
!

t
o
r
r
e
n
t
i
a
l

l
i
f
e
.

i
t

c
a
r
r
i
e
s
d
i
s
e
a
s
e
s

s
u
c
h
a
s

h
e
p
a
t
i
t
i
s
.

t
y
p
h
o
i
d
.

a
n
d

c
h
o
l
e
r
a
.

t
h
i
n
k
i
n
g

u
t
e
r

i
n
a

h
i
g
h
p
e
r
c
e
n
t
a
g
e
o
f

h
e
a
v
i
l
y

p
o
p
u
l
a
t
e
d

U
.

3
.

c
i
t
i
e
s

i
s

i
n
f
e
r
i
o
r

a
c
c
o
r
d
i
n
g

t
o
P
u
b
l
i
c

h
e
a
l
t
h

s
t
a
n
d
a
r
d
s
.

a
n
d

s
e
v
e
r
a
l

t
h
o
u
s
a
n
d

c
a
s
e
s

o
f

r
e
s
u
l
t
i
n
g
d
i
s
e
a
s
e
s
a
r
e

r
e
p
o
r
t
e
d

e
v
e
r
y
y
e
a
r
.

T
h
e
-
J
o
r

c
o
n
t
r
i
b
u
t
o
r

t
o

a
i
r

p
o
l
l
u
t
i
o
n

i
s
t
h
e
a
u
t
o
n
o
b
i
l
e
.

a
n
d

a
l
o
n
g
w
i
t
h

o
t
h
e
r

t
r
a
n
s
p
o
r
t
a
t
i
o
n

v
e
h
i
c
l
e
s

a
l
n
o
s
t

h
a
l
f

o
f
a
l
l

a
i
r

p
o
l
l
u
t
i
o
n

o
r
i
g
i
n
a
t
e
s

f
r
o
e

t
h
a
n
.

O
t
h
e
r

e
n
t
r
e
e
s
a
r
e
h
e
.

a
n
d
c
o
-
e
r
c
i
a
l

f
u
e
l

b
i
n
-
h
i
n
g
.

a
n
d

i
n
d
u
s
t
r
i
a
l

a
w
o
k
e
.

L
e
v
e
l
s

o
f
a
i
r

p
o
l
l
u
t
i
o
n

i
n
w

i
r
w
i
u
s
t
r
i
a
l

c
i
t
i
e
s

p
o
s
e

s
e
r
i
o
u
s

h
e
a
l
t
h

h
e
s
e
r
d
s

t
o

c
i
t
i
s
e
n
s
.

A
i
r

p
o
l
l
u
t
i
o
n

c
o
n
t
r
i
b
u
t
e
s

t
o

c
i
r
c
u
l
a
t
o
r
y

a
r
d

r
e
s
p
i
t
o
r
y
d
i
s
e
a
s
e
.
t
h
y
s
e
n
.

a
n
d

p
o
s
s
i
b
l
y

c
a
n
c
e
r
.

i
i
o
t
o
n
l
y

i
s

a
i
r

p
o
l
l
u
t
i
o
n
d
e
t
r
i
m
e
n
t
a
l

t
o
l
i
v
i
m

o
r
g
a
n
i
s
m
.

h
o
w
e
v
e
r
.

A
g
r
i
c
u
l
t
u
r
a
l

c
r
o
p
a
n
d

l
i
v
e
s
t
o
c
k
d
a
-
g
e

c
a
u
s
e
s

l
o
s
s
e
s

i
n

t
h
e

a
i
l
l
i
o
n
s

o
f
d
o
l
l
a
r
s

i
n

t
h
e

U
n
i
t
e
d

S
t
a
t
e
s

a
n
n
u
a
l
l
y
.

A
i
r

p
o
l
l
u
t
i
o
n

a
l
s
o

i
n
c
r
e
a
s
e
s

t
h
e

d
e
t
e
r
i
o
r
a
t
i
o
n

o
f

h
i
l
d
i
n
g
e

a
n
d

o
t
h
e
r
n
n
-
n
d
e

o
b
j
e
c
t
s
.

t
h
r
o
u
g
h

a
c
i
d
i
c

c
o
r
r
o
s
i
o
n
.

l
n

t
e
r
n
s

o
f

c
o
s
t
s
.

t
h
e

E
n
v
i
r
o
I
-
s
n
t
a
l

P
r
o
t
e
c
t
i
o
n

A
g
e
n
c
y

s
t
a
t
e
d

i
n

1
9
7
1
3
t
h
a
t
d
a
-
g
o

f
r
e
e
a
i
r

p
o
l
l
u
t
i
o
n

i
n

t
h
e

U
n
i
t
e
d

S
t
a
t
e
s
a
e
o
m
t
e
d

t
o

1
2
.
3

b
i
l
l
i
o
n
d
o
l
l
a
r
s
.

T
h
e
s
e

c
o
s
t
s
a
r
e

d
e
l
e
g
a
t
e
d

t
o

c
i
t
i
s
e
n
s

t
h
r
o
u
g
h

t
a
x
e
s
.

i
n
f
l
a
t
i
o
n
a
r
y

p
r
o
d
u
c
t

c
o
s
t
s
.

h
e
a
l
t
h

c
o
s
t
s
.

a
n
d

s
o

o
n
.

T
h
e
r
e

i
s
a
l
s
o

s
p
e
c
u
l
a
t
i
o
n

t
h
a
t

a
i
r

p
o
l
l
u
t
i
o
n

a
f
f
e
c
t
s

w
e
a
t
h
e
r

c
o
a
l
i
t
i
o
n
s
.

p
e
r
h
a
p
s

o
n

a
g
l
o
b
a
l

b
a
s
i
s
.

H
e
a
t
h
e
r

e
x
t
r
a
-
a
s

s
u
c
h

a
s

d
r
o
u
g
h
t
s
.

f
l
o
o
d
s
.

t
o
r
n
a
d
o
e
s

a
n
d

h
u
r
r
i
c
a
n
e
s
.

a
n
d
t
e
q
e
r
a
t
u
r
e

a
l
t
e
r
a
t
i
o
n
s
.

.
y

b
e

r
e
l
a
t
e
d

t
o
a
i
r

p
o
l
l
u
t
i
o
n
.

P
e
w
d
e
f
i
n
i
t
i
v
e
a
n
s
w
e
r
s
a
r
e

e
s
t
a
b
l
i
s
h
e
d
.

b
u
t
-
e
s
i
v
e

r
e
s
e
a
r
c
h

i
s

b
e
i
n
g
d
o
n
e

i
n
t
h
i
s

a
r
e
a
.

T
h
e
f
i
u
l
a
s
p
e
c
t
o
f
e
n
v
i
r
o
r
-
n
t
a
l
a
b
e
s
e
t
o
h
e
d
i
s
o
w
e
s
c
d

h
e
r
e
.

i
s

t
h
e
t
o
p
i
c

o
f
l
a
m

u
s
e
.

I
n
n
-
o
p
e
r
-
l
a
fi

u
s
e

t
h
r
o
u
g
h
u
r
l
n
n
d
e
v
e
l
o
p
-
a
t
.

a
n
d

s
o
l
i
d
w
a
s
t
e
d
i
s
p
o
s
a
l
.

a
l
o
n
g
w
i
t
h

e
r
o
s
i
o
n

a
n
d

f
l
o
o
d
i
n
g
.

o
f
t
e
n
c
a
u
s
e

t
o
p
o
p
-
a
p
h
i
e
a
l

c
h
a
n
g
e
s

t
h
a
t

c
a
n
n
o
t

b
e

r
e
v
e
r
s
e
d
.

T
h
e
i
n
s
e
t
s

o
n

t
h
e

q
u
a
l
i
t
y

o
f

t
h
e
s
o
u
r
c
e
-
e
n
t
m
y
fi
v
e
p
r
e

l
a
s
t
i
n
g

e
f
f
e
c
t
s

t
h
a
n

t
h
o
s
e

r
e
s
u
l
t
i
n
g

f
r
e
e
a
i
r

o
r
n
t
e
r

p
o
l
l
u
t
i
o
n
.

A
p
p
a
i
-
t
e
l
y
fl
p
c
r
o
e
e
t
o
f
i
h
l
i
t
c
d
d
t
a
t
e
s
l
a
n
d
i
s
n
o
w
u
s
c
d

f
o
r
a
g
r
i
c
u
l
t
u
-
e
.

h
o
u
s
i
n
g
.

a
n
d

i
n
d
u
s
t
r
y
e
d

e
o
-
r
c
e
i

i
n

c
o
n
t
r
a
s
t

t
o

f
i
v
e
p
e
r
c
e
n
t

u
s
e
a
g
e

2
0
0
y
e
a
r
s

a
g
o
.

S
u
c
h

u
s
e

c
a
n

b
e
a
g
r
i
c
u
l
t
u
r
a
l
l
y

a
l
l

e
c
o
n
o
w
i
o
a
l
l
y
I
n
d
u
c
t
i
v
e
.

fi
t

e
a
c
h
y
e
a
r

s
o
r
e

l
a
r
d

i
s

b
e
i
n
g

c
o
n
v
e
r
t
e
d

f
r
e
e
e
c
o
l
o
g
i
c
a
l
p
o
d
u
o
t
i
v
i
t
y
.

t
o
n
r
h
n
a
d

o
o
-
r
e
i
a
l
d
e
v
e
l
o
p
n
t
.

H
a
r
d
e
n
.
u
p
l
a
n
d
u
r
h
n

a
l
w
l
s
u
b
u
r
b
a
n
d
e
v
e
l
o
p
-
a
t

u
s
u
a
l
l
y

r
e
s
u
l
t
s

i
n
t
h
e

l
o
s
s

o
f
v
i
t
a
l

a
g
r
i
c
u
l
t
u
r
a
l

l
a
n
d
.

T
h
e

r
e
a
d
e
r
m

b
e

f
a
w
i
l
i
a
r
w
i
t
h

t
h
e

t
o
r
n

'
u
-
b
a
e
-
s
p
r
a
w
l
.
"
w
h
i
c
h

r
e
f
e
r
s

t
o
e
u
b
w
b
a
n

e
s
p
a
l
l
e
i
o
n
a
r
o
u
n
d

a

n
j
o
r

u
r
b
a
n

a
r
e
a
.

I
n
e
o
e
t

e
a
s
e
s
.

t
h
e

c
u
b
i
c
-
b
a
n
d
e
v
e
l
o
p
n
t
s

a
r
e

s
c
a
t
t
e
r
e
d
.

r
e
q
u
i
r
i
n
g

t
r
a
n
s
p
o
r
t
a
t
i
o
n

r
o
u
t
e
s

c
o
n
n
e
c
t
i
n
g
t
h
e
e
t
o

o
n
e

a
n
o
t
h
e
r
.

a
n
d

a
l
s
o
t
o
t
h
e
-
i
n

c
h
a
s
e
r
-
e
a
.

T
h
e
s
e
r
o
u
t
e
e
d
i
s
s
e
c
t
t
h
e

i
n
t
e
r
l
y
i
n
g

l
a
n
d
s
.

n
k
i
n
g

t
h
e
e
m
i
t
a
b
l
e

f
o
r

e
c
o
l
o
g
i
c
a
l

o
r

a
g
r
i
c
u
l
t
u
r
a
l

p
u
r
p
o
s
e
s
.

a
n
d
o
f
t
e
n

m
u
i
t
a
b
l
e

f
o
r

f
u
r
t
h
e
r
c
o
-
c
r
c
i
a
l

o
r

u
r
b
a
n
d
e
v
e
l
o
p
-
e
n
t
.

A
n
o
t
h
e
r
p
o
b
l
e
e

p
o
s
e
d

i
n

u
r
b
a
n

s
p
r
a
w
l
.

i
s

t
h
e

n
e
c
e
s
s
i
t
y

t
o

e
x
t
e
n
d

u
t
i
l
i
t
y

s
e
r
v
i
c
e
s

t
o

t
h
e

o
u
t
l
y
i
n
g

a
r
e
a
s
.

T
h
i
s

r
e
s
u
l
t
s

i
n

g
r
e
a
t
e
r

e
n
e
r
g
o
o
n
e
q
t
i
o
n

a
r
w
i
h
i
g
h
e
r

c
o
s
t
s
.

T
h
u
s
.

l
a
r
d
a
i
s
l
e
s

n
o
t

o
n
l
y

d
e
s
t
r
o
y
s

v
i
t
a
l

a
g
r
i
c
u
l
t
u
r
a
l

l
a
r
d
.

b
u
t
a
l
s
o

a
d
d
s

t
o

t
h
e
d
e
p
l
e
t
i
o
n

o
f
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o
f

f
i
n
i
t
e
e
n
e
r
g

r
e
s
o
u
r
c
e
s
.

O
t
h
e
r

a
s
p
e
c
t
s

o
f
i
w
r
o
p
e
r

l
a
n
d

u
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r
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.
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.
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c
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c
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.
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c
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.
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c
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c
l
e
0
c
§
q
e
?
e
e
.
g
e
a
r

«
r
e
g
g
a
e
-
s
c
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.
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.
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c
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.
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.
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-
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.
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;
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c
e
.

3
3
6
:
6
2
.
«
w
a
s
:

n
o
s
»
.
.
.
-

F
a
u
n
-
I
.

3
t
o
n
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.
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c
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p
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)

h
r
y
a
n
o
s
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e
w
s
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e
n
t
e
r

a
n
d
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l
e
a
n
e
r
s
:

5
.
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v
e
r
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t
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o
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e
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.

L
a
n
s
i
n
g
.

9
)

h
o
i
y
e
r

T
h
r
i
f
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A
c
r
e
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:

5
.
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y
l
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n
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.
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g
.
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c
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b
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i
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.
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i
l
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)
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d
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.
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)
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.
9
.

1
1
)

V
i
l
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i
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”
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)

P
a
s
o
n
S
h
o
p
p
i
n
g
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c
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;
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3
)
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n
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f
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r

S
t
a
t
i
o
n
:
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l
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o
l
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e
c
t
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s
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e
e

t
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e
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t

t
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o
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i
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c
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o
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c
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y
c
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s

f
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o
u
r
i
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.
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e
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n
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y
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.
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c
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l
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l
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n
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r
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c
e
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n
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h
e
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.
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i
e
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d
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d
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o
t
e
l
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o
n
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n
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E
.
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a
p
l
e
.
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n
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.
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l
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i
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o
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e
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r
i
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e
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p
e
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.
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y
p
e
s
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c
c
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t
e
d
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r
e
:
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a
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e
r
.
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o
r
r
u
g
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t
e
d

o
f
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c
e
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p
e
r
.
n
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i
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e
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a
p
e
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.
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n
c
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h
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n
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l
e
d
.
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i
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t
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r
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c
y
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h
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c
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o
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c
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c
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.
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c
o
n
s
i
d
e
r
e
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b
e
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r
e
l
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t
i
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e
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c
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.
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f
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n
c
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n
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o
l
o
r
.
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c
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o
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s
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e
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y
c
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e
d

g
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s
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r
e
f
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r
e
n
c
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h
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r
i
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n
a
l
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o
d
u
c
t
w
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i
c
h
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y
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o
n
t
a
i
n

a
e
u
r
o

p
u
r
e

c
o
l
o
r
.

H
o
w
e
v
e
r
.
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h
e
r
e
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r
e
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r
o
p
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i
t
e
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L
a
n
s
i
n
g

f
o
r
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l
s
s

r
e
c
y
c
l
i
n
g
.
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n
e
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h
o
u
l
d

k
e
e
p

i
n

w
i
n
d

t
h
a
t

t
h
e

r
e
c
y
c
l
i
n
g

o
f

g
l
a
s
s

r
e
q
u
i
r
e
s
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e
s
s
e
n
e
r
g

t
h
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n

t
h
e
e
n
e
r
q

r
e
q
u
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r
e
d

t
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r
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c
a
t
e
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h
e

i
n
i
t
i
a
l

p
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o
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u
c
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h
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n
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t
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e
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f
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u
f
f
i
c
i
e
n
t

r
e
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s
o
n
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o
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l
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e
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r
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b
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e
.

a
s

e
n
e
r
g

i
s

c
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c
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c
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c
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c
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c
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c
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p
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c
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h
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c
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c
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e
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c
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c
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b
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b
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c
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c
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c
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i
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r
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.
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i
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.

l
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r
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i
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.
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c
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c
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c
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c
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c
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c
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c
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p
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c
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d
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h
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.
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r
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c
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p
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r
d
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h
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n
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p
i
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c
u

c
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a
l
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e
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.
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c
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p
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n
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c
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t

p
i
l
e
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s
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e
l
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e
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r
g
n
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c
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r
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h
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e

e
n
v
i
r
o
n
-
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n
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r
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u
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e
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n
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i
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h
a
p
t
e
r
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f
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u
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o
c
i
e
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u
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.
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c
e
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d
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i
c
k
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t

u
p
a
l
o
n
g
w
i
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.
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d
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n
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b
e
g
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n
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e
r
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b
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l
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c
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c
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.
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h

i
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u
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i
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e
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.
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b
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r
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u
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i
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i
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i
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.
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r
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e
n
t
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i
v
e
s
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B

4
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.
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.
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:
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h
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b
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.
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p
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.
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f
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e
d
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p
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e

p
r
o
h
i
b
i
t
i
o
n
s

o
n

c
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c
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.

S
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e
p
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t
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v
e
s
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l
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o
u
g
h
.
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.

a
n
d

h
e
m
e
t
t
.

H
B

1
:
1
2
1
.

S
p
o
n
s
o
r
e
d
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y

h
e
p
r
e
s
e
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s
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v
e
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n
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e
r
s
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:
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h
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b
i
l
l
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s
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t

p
a
s
s
e
d
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y
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o
t
h

t
h
e
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u
s
e
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d

S
e
n
a
t
e
.
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t
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s

“
.
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.
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n
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t
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o

p
r
e
v
e
n
t

t
h
e

d
i
s
c
h
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r
g
e
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f
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n
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r
e
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t
e
d
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r

i
m
d
e
q
u
a
t
s
l
y
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r
e
a
t
e
d
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w
a
g
e
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r

o
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h
e
r

l
i
q
u
i
d
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a
s
t
e
s

i
n
t
o
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n
v
n
t
e
r
s
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f

t
h
e
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t
a
t
e
:
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o

p
r
o
v
i
d
e
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n
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n
c
i
a
l
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s
s
i
s
t
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n
c
e
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o
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o
c
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l

a
g
e
n
c
i
e
s
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r

t
h
e

c
o
n
s
t
r
u
c
t
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n
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f

t
r
e
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t
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e
n
t
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o
r
k
s
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o

p
r
e
v
e
n
t

s
u
c
h
d
i
s
c
h
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r
g
e
:
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d
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o

a
b
a
t
e
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n
d

p
r
e
v
e
n
t

p
o
l
l
u
t
i
o
n

o
f

t
h
e
w
a
t
e
r
s

o
f

t
h
e
a
d
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o
i
n
i
n
g

s
t
a
t
e
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.

T
h
i
s

i
s

p
r
e
s
e
n
t
l
y

t
h
e

l
a
r
g
e
s
t

p
u
b
l
i
c

w
o
r
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s

p
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o
g
r
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s

i
n

t
h
e

s
t
a
t
e
.

h
a
n
d
e
d

b
y

a
f
e
d
e
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a
l

g
r
a
n
t

o
f
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r
o
u
n
d
”
0

n
i
l
l
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n
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o
l
l
a
r
s

p
e
r
y
e
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r
.

H
B

1
:
1
2
9
.

S
p
o
n
s
o
r
e
d
m

d
e
p
r
e
s
e
n
t
a
t
i
v
e
t
h
o
l
l
o
u
g
h
:

T
h
i
s

b
i
l
l
.

i
f

p
a
s
s
e
d
.

w
i
l
l

r
e
q
u
i
r
e
n
n
d
s
t
o
r
y

i
n
s
t
a
l
l
-
e
n
t

o
f

l
i
t
t
e
r

b
a
g
s

i
n
v
e
h
i
c
l
e
s
.
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B
0
2
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.

S
p
o
n
s
o
r
e
d

b
y

K
e
p
r
e
s
e
n
t
a
t
i
v
e

K
e
i
t
h
:
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h
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s

b
i
l
l

i
s

u
n
i
q
u
e

i
n

u
“

i
t
d
”
.
m
W
e
“

l
e
g
i
s
l
a
t
i
o
n
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o
.
.
.
-
m

.
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u
.
-

e
n
v
i
r
o
-
s
n
t
.

a
n
t
h
e
c
o
n
t
r
a
r
y
.
i
t
p
r
o
p
c
e
e
e
t
o
a
n
s
q
t
o
o
u
n
t
y
a
n
d
l
o
c
a
l
g
e
v
e
r
:
-
n
t
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f
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o
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h
e

'
s
u
r
v
e
i
l
l
a
n
o
e

f
e
e
.
“
w
h
i
c
h
d
a
l
e

w
i
t
h
a
i
r

p
o
l
l
u
t
i
o
n

c
o
n
t
r
o
l
.

m
.

S
p
o
n
s
o
r
e
d

I
n
R
s
p
e
e
e
n
t
a
t
i
v
e
G
o
a
-
e
r
e
:

T
h
i
s

b
i
l
l
d
e
a
l
s
w
i
t
h

n
a
t
u
r
a
l
r
e
m

a
n
d
w
e
t
l
a
n
d
s
:

a
n
d

p
r
o
v
i
d
e
s

f
o
r
t
h
e
i
r
d
e
v
e
l
o
—
t
.

u
s
e
.

a
n
d
p
o
t
e
e
t
i
o
n
.

m
.

S
p
o
n
s
o
r
e
d
b

R
e
p
e
a
e
e
t
a
t
i
v
e

R
o
s
e
s
:

T
h
i
s

b
i
l
l

e
s
e
e
u
'
n
e

e
i
l
‘

a
n
d

g
a
s
d
r
i
l
l
i
n
g
.

I
f
n
e
e
d

i
t
w
i
l
l
p
o
h
i
b
i
t

d
r
i
l
l
i
n
g

i
n
P
i
g
e
o
n
R
i
v
e

9
t
a
t
e
l
’
c
r
e
s
t
.
e
n
l
e
s
s
t
h
e
d
r
i
l
l
i
a
g
i
s
f
i
r
s
t
a
p
p
e
v
d
w
t
h
e
h
t
-
a
l

R
e
s
e
t
-
s
e
e
C
c
-
i
s
s
i
s
n
.

(
T
h
e
r
e
a
r
e

s
e
v
e
n
c
c
-
i
s
s
i
s
n
a
-
s

o
f

t
h
e
R
C
.

w
i
t
h
s
f
o
r
m
-
J
e
r
i
t
y
n
s
e
d
e
d
t
o
a
p
p
o
v
e
a

p
o
j
e
e
t
.

l
l
h
b
l
’
l
e
s
u
l
d

r
e
q
u
i
r
e

f
i
v
e
v
o
t
e
s
o
f
a
p
p
-
o
v
a
l
.
)

w
.
e
p
c
n
s
o
r
e
d
l
n
l
e
p
e
e
e
s
t
s
t
i
v
e
A
fl
s
r
s
o
n
:

T
h
i
s
b
i
l
l
s
s
a
l
d
r
e
p
a
a
l

t
h
e
b
c
-
n
t
y
t
h
t
n
s
e
u
i
s
t
s
s
e
s
e
y
e
t
e
s
a
n
w
l
w
c
l
v
e
s
.

T
h
b
i
l
l
h
a
s
h
s
e
n

p
a
s
s
e
d
w
t
h
e
l
c
u
s
e
.

M
.
S
p
s
n
s
c
r
e
d
w
h
e
p
e
e
s
n
t
a
t
i
v
e
l
b
t
h
i
s
a
:

T
h
e
b
i
l
l
d
e
a
l
s
e
i
t
h
t
h
e

b
a
l
i
n
g
e
f
u
s
t
s
s
.
l
i
q
e
i
d
a
s
d
i
n
d
u
s
t
r
i
a
l
.

i
f
p
s
s
e
d
.
i
t
e
i
l
l
p
e
v
i
d
e

f
o
r
r
e
g
e
l
a
t
i
e
l
l
a
fl
l
i
e
e
l
'
i
n
g
.

”
.
w
w
n
e
p
e
e
e
e
t
a
t
i
v
e
h
r
r
i
s
s
n
:

T
h
i
s
b
i
l
l
i
s
i
n
r
e
p
r
d
s

t
c
e
a
s
t
e
d
i
s
p
o
s
a
l
a
n
d
r
e
g
u
l
s
t
i
c
n
s
c
n
d
i
s
p
e
s
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l
s
i
t
e
s
.

l
t
e
o
w
l
d
p
o
v
i
d
e

f
o
r
p
s
l
i
s
i
n
g
c
f
u
s
t
e
f
e
r
f
i
r
e
p
o
t
e
s
t
i
s
n
.
a
s
w
e
l
l
a
s
.
p
e
v
e
n
t
i
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n

p
u
r
p
o
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e
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.

m
.
8
p
c
n
s
s
r
e
d
w
h
e
p
e
e
e
n
t
s
t
i
v
e
l
s
r
t
e
l
:

T
h
i
s
b
i
l
l
p
e
p
e
e
e
e
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n
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n
t
i
-
l
i
t
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e
r
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r
c
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e
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o
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b
l
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.
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b
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c
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p
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p
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e
p
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p
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p
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c
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p
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b
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i
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f
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c
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p
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f
r
o
-
r
a
i
n
w
a
t
e
r

r
u
n
-
o
f
f

i
n
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c
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p
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:
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p
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c
i
f
i
c
a
l
l
y

b
e
v
e
r
a
g
e

c
o
n
t
a
i
n
e
r
s
.

I
t

w
o
u
l
d

p
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b
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n
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r
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r
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c
y
c
l
i
n
g
.

H
3
8
1
9
2
.
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e
p
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e
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n
t
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i
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r
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r
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i
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h
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e
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o
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i
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e
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U
r
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n
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.

t
h
i
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l
l
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s

b
e
e
n

s
e
n
t
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o
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e

A
p
p
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o
p
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t
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e
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c
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s

c
l
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r
e
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w

R
e
p
r
e
s
e
n
t
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i
v
e

J
a
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o
b
e
t
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.

w
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o
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o
e
s

n
o
t

h
a
v
e
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r
e
w
t
a
t
i
o
n

f
o
r
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p
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r
t
i
n
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i
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o
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l
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.
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f
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e
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.
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b
i
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l
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l
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e
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e

l
a
n
d

u
s
e

p
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e
p
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r
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R
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u
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b
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c
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c
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p
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c
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c
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.
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b
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p
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p
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c
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c
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i
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h
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p
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c
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l
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i
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r
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r
t
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TABLE E1

 

 

 

 

 

 

 

Source of Sum of Mean Signif

Variation Squares DF Square F of F

Covariates 4928.523 1 4928.523 1.741 .188

SEATA1 4928.523 1 4928.523 1.741 .188

Main Effects 16336.910 2 8168.455 2.885 .058

SSTAT 16336.910 2 8168.455 2.885 .058

Exp1ained 21265.434 3 7088.478 2.503 .060

Residua1 668263.062 236 2831.623

Tota1 689528.496 239 2885.056

TABLE E2

ANCOVA RESULTS FOR ENVIRONMENTAL ATTITUDES (DUCAT-1)

BY STUDENT STATUS

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Covariates 818.602 1 818.062 .867 .353

DUCAT1 818.602 1 818.062 .867 .353

Main Effects 14245.467 2 7122.733 7.546 .001

SSTAT 14245.467 2 7122.733 7.546 .001

Exp1ained 15064.068 3 5021.356 5.320 .001

Residua1 222766.827 236 943.927

Tota1 237830.896 239 995.108
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TABLE E3

ANCOVA RESULTS FOR ENVIRONMENTAL ATTITUDES (SEAT-D)

BY STUDENT STATUS

 

 

 

 

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Covariates 2921.288 1 2921.288 7.442 .007

SEATD1 2921.288 1 2921.288 7.442 .007

Main Effects 2151.110 2 1075.555 2.740 .067

SSTAT 2151.110 2 1075.555 2.740 .067

Exp1ained 5072.398 3 1690.799 4.307 .006

Residua1 92637.564 236 392.532

Tota1 97709.962 239 408.828

TABLE E4

ANCOVA RESULTS FOR ENVIRONMENTAL BEHAVIORAL INTENTIONS

BY STUDENT STATUS

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Covariates .097 1 .097 .000 .989

RELBEHINT2 .097 1 .097 .000 .989

Main Effects 12226.613 2 6113.306 11.107 .001

SSTAT 12226.613 2 6113.306 11.107 .001

Exp1ained 12226.710 236 4075.570 7.405 .001

Residua1 129897.140 239 550.412

GRAND MEAN = 48.27

Tota1 142123.850 239 594.660

Experimenta1 Group Mean - 5.63

Contr01 Group (Night) - 9.99 (Neg)

Contro1 Group (Day) - 8.33 (Neg)

 



ANCOVA RESULTS FOR ENVIRONEMTNAL INFORMATION, ENVIRONMENTAL

ATTITUDES (SEAT-D AND DUCAT-1), AND ENVIRONMENTAL
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TABLE E5

BEHAVIORAL INTENTIONS COMBINED BY STUDENT STATUS

 

 

 

Source of Sum of Mean Signif.

Variation Squares DF Square F of F

Covariates

STOTAL 44582.161 1 44582.161 2.914 .089

Main Effects

SSTAT 164790.975 2 82394.488 5.386 .005

Exp1ained 209373.136 3 69791.045 4.562 .004

Residua1 3610612.860 236 15299.207

Tota1 3819985.996 239 15983.205

GRAND MEAN - 270.83

Experimenta1 Group Mean - 20.71

Contro1 Group (Night) - 33.23 (Neg)

Contro1 Group (Day) - 33.43 (Neg)
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