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ABSTRACT 

HAGEN, Louis J. Environmental Education Instructional Unit For Junior 
High School Grades. Master of Education - Professional Development, 
1979. 93 p. (Dr. Larry Cozad). 

The purpose of this project was: 

1 -  ... to develop a unit of instructional materials related to en- 
vironmental education. 

2 .  ... to construct or select activities that are especiaiIy ap- 
propriate for junior high school-age students. 

3. ... to include a wide variety of learning experiences in the 
program, including laboratory exercises and outdoor activities 

which could p.rovide students with first-hand experiences in 

issues related to their environment. 

4. ... to employ a wide range of instructionaT media such as mo- 

tion pictures, filmstrips, cassette tapes, and other audio- 

visual instructional aids. 

5. ... to implement the program as a six-week course of study. 

The activities developed in this project were designed to be used 

by an eighth grade class of students enrolled in the Westby (Wisconsin) 

Area School District. The unit of materials contains 23 individual 

learning activities and involves a six-week period of instruction. The 

program focuses on issues related to environmental deterioration- Air, 

land, and water pollution problems are the major topics of concern. 
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CHAPTER 1 

1NTRODUCTlON 

Background 

During the late sixties many Arcericans began to show an increased 

concern for the impact modern man has had on his surroundings. Problems 

of air, land and water pollution had already reached a critical state in 

many parts of the country. The devastating effect of man's interaction 

with nature, his wasteful practices and misuse o f  natural resources be- 

came issues that could no longer be ignored. 

A national Earth Day on Apri 1 22, 1970 brought the issues of environ-- 

mental deterioration sharply into focus. Many concerned citizens rose 

up in angry protest and dema~ded that some constructive action be taken 

to resolve our serious environmental problems. During that same year, 

our federal government made an official response to the p u b l i c  concerns 

by passins the Environmental Education Hct of 1970, This action, in 

effect, gave birth to the concept of environmental education. 

The Environmental Education Act was based on the contention that 

there was a need to establish a nation-wide system of environmental 

education. It was believed that education was a key factor in our ef- 

forts toward finding some practical solutions to our environmental 

problems. The process was designed to develop a new awareness among 

our citizens concerning the serious environmental prob'teins that were 

facing us as a nation. The g~al was to make Americans better informed 

and more sensitive to the issues of envi ronmental deterioration. The 



act demonstrated a special concern for the school-age children of the 

nation and implied that the public schools should assume a major re- 

sponsibility for the process of environmental education. 

Under the terms of the Environmental Education Act, the individual 

states were encouraged to develop master plans for environmental educa- 

tion. These guidelines could then be used by schools in their efforts 

to devise effective programs of environmental studies as a part of the 

normal school curriculum. Wisconsin was one of the many states that 

took an interest in such an effort. The following description outlines 

the major objectives of the Wisconsin State Plan for Environmental Ed- 

ucat ion. 

Environmental educazion is a process of learning about 
man's inter-relationship with natural and man-made surround- 
ings, developing skills and values for resource conservation, 
resolving resource use conflicts, maintaining a productive 
and healthy environment, and fostering motivation to apply 
skills and attitudes to assure our survival and to improve 
the quality of life. Environmental education includes all 
subjects because each offers insight into solving complex 
environmental problems, and it includes all grades because 
fostering positive values or attitudes requires time. 

 e el lner, 1970, p. 6) 

Statement of the Problem 

This paper describes the author's attempt to develop a series of 

environmental education learning activities. The activities and exer- 

cises developed in this project were designed primarily to be used by 

an eighth grade class of students as a part of the topics dealt with in 

a junior high school science course. The activities will be used for 

the first time during the 1979-80 school year in the Westby School Dis- 

trict. The project consists of 27 individual learning experiences, A 



set of learning objectives and the activities are included in the Appen- 

dix to this paper. 

Purpose 

The purpose of this action-learning project was: 

1. ... to develop a unit of instructional materials related to envi- 
ronmenral education. 

2 .  ... to construct or select activities that are especially appro- 
priate for junior high school-age students. 

3. ... to include a wide variety of learning experiences in the 
program, including laboratory exercises and outdoor activities 

which could provide students with first-hand experiences in 

issues related to their environment. 

4. ...- to employ a wide range of instructional media such as motion 
pictures, filmstrips, cassette tapes, and other audio-visual 

instructional aids. 

5. ... to implement the program as a six-week course of study. 

Need for Project 

Modern man has been able to make many profound changes in his envi- 

ronnent. In this respect, he is unique among a11 creatures. Obviously, 

these environmental changes have not always been constructive or for the 

betterment of life on this planet. The serious probIems we are facing 

today give evidence of the devastating effect man has had upon his sur- 

roundings. The present condition of our land areas, the quality of our 

air and fresh water supplies, and the diminishing reserves of our mineral 



wealth serve as a constant reminder as to how our surroundings have been 

abused and nature's gifts have been misused. 

Modern man has the intelligence and the ability to meet the crisis 

situation we are facing in terms of our environmental problems; but if a 

change for the better is to be mde and solutions found for our multi- 

tude of problems, it can be accomplished only through a process o f  edu- 

cating our citizens, young and old. To solve these problems, we need to 

re-educate ourselves about our responsibilities to nature. We need to 

change our attitudes, gain some n e d  insight, and do away with some of 

our old habits and wasteful practices. 

Education seems to be the key ingredient to finding solutions to 

the great problems we have created in our environment. People must be 

made fully aware of the possible consequences if we are to continue our 

1 

past practices. In this process of education and making people aware, 

it would seem that our schools have a most important role to play- Edu- 

cating our youth concerning issues related to our environment should be 

of the highest priority. For, i f  lasting change is to be effected and 

better environmental circunstances provided for future generations, we 

must reach and make an impression on those among us who will play a most 

active role in that future. 

The author finds in h i s  research and experience as a teacher that 

there is a limited amount of environmental education materials available 

for school-age children. Textbooks and other commercial publications 

often do not give an adequate am:Jnt of information concerning this top- 

ic. It appears that most of the printed materials dealing with this 

subject are geared toward the adult reader. In view of this, the author 



was prompted to develop a series of learning activities especially de- 

signed for instructing junior high school students. An attempt was made 

to provide a great variety of learning experiences in an effort to stim- 

ulate an interest on the part of the learner. The activities were de- 

signed to incorporate a wide range of educational media. The exercises 

a-lso included learning experiences which may take place both outside of 

as well as within the classroom. 

The author feels that environmental education is an area that has 

been sorely neglected in many of our nation's schools. It is hoped that 

the set of learning activities included in this project will help make 

some small contribution in this area. If .an awareness on the part o f  

our youth can be created and in the process they can be made more knowl- 

edgeable concerning environmental problems and issues, this project has 

served a useful purpose and thus cay prove to be a constructive venture. 



CHAPTER 2 

REVIEW OF LITERATURE 

Environmental education really became a popular topic of concern i n  

this country when Congress passed the Environmental Education Act of 

1970. This action reflected the federal government's concern regarding 

the serious environmental issues of our times. A primary concern in 

this congressional action was to promote a nation-wide system of envi- 

ronmental education. The importance of environmental education is re- 

ferred to in part of this act. 

Environmental education is intended to promote among 
citizens the awareness and understanding of the environment, 
our relationship to it and the concern and responsible ac- 
tion necessary to assure our survival and to improve the 
quality of life. (HEW, 1971, p. 1) 

The Environmental Education Act offered a challenge to public ed- 

ucation. It encouraged the nation's schools to accept a part of the 

responsibility for providing for the nation-wide system of environmen- 

tal education. Many educators were stimulated by this challenge and as 

a result new programs of environmental studies were developed for our 

schools, as evidenced by a recent study conducted by John F. Disinger. 

in 1976 he made a survey of the existing environmental education pro- 

grams which were in operation throughout the country and found there 

were at least 207 individual environmental education programs being 

offered in public schools across the nation. (Disinger, 1976) Since 

soae of these programs serve more than one school system, it is evident 

that several hundred school districts must be involved in some formal- 



ized plan of environmental studies. 

A national Earth Day on April 22, 1970 and the passage of the En- 

vironmental Education Act of 1970 marked the beginning of a new era of 

environmental awareness for the United States. Yet, while the interest 

in environmental education really became apparent in the early seventies, 

the concept is hardly a new one. Some schools were heavily involved in 

teaching about the environment long before the decade of the seventies, 

Prior to this time, the process now called environmental education was 

known as "outdoor education", and many of the topics now considered a 

part of environmental studies were similarly dealt with in these pro- 

grams of outdoor education. 

One of the earliest efforts in outdoor education was established 

here in Wisconsin. This program, now called the Trees for Tomorrow 

Environmental Center, has been in existence for some 35 years. The 

project originated at Eagle River, Wisconsin in 1944. (Wirsing, 1976) 

In the early years, the Center's prime concern was related to the con- 

servation of our natural resources. Today, the Center's activities have 

been expanded to include a wide range of topics related to environmental 

issues. This program is unique in that it serves a wide variety of in- 

dividuals i n  all age groups, The Center provides environmental educa- 

zion experiences not only for school-age children, but also for teachers 

and nany other adult groups. According to the Center's director, Mr. 

Gene Wirsing, more than 125,000 people have participated in this program 

since it was first established in 1944. Today, the Center is operated 

and mintained through a joint effort by the U.S. Forest Service, the 

University of Wisconsin, the Department of Natural Resources, and a 



number of other organizations. 

Another early effort in,teaching*young people about nature and our 

environment was conducted by the Londonville., Ohio school system. This 
. . 

project was called the Mohican School in the Out-of-Doors lnc. (~eed, 

1976)n and began in 1961 as an experiment in outdoor education. Devel- 

oped by a school district, Madison Local Schools, in Richland County, 

Ohio, in 1964, the program.was expanded to include all of the district 

schools in the county. The program received some federal funding in 

1965 and continued to grow. According to project director Ronald Reed, 

by 1976, well over 28,009 students had participated in the program. 

In 1967, another early program of outdoor education was established 

at Waycross, Georgia. In this effort, four local school districts coop- 

- 
erated in the development and use of the Okefenokee Swamp as an outdoor 
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envi ronmental laboratory for grades K-12. (~erryhi 1 1 , 1976) The over- 

all purpose of the program was the development of attitudes which en- 

hance the preservation and wise use of our natural resources, wFth 

special emphasis on a study of threatened and endangered species of both 

plant and animal life. Students involved in this program were offered 

first-hand experiences with nature through various field trips conducted 

through the swamp region., This project, called the Okefenokee Cooper- 

ative Educational Service Agency, has apparently been successful as it 

remains in existence yet today. 

Another pioneer program in outdoor education was developed in 1968 

by the Charlotte-Mecklenburg Schools of Charlotte, North Carolina. The 

first project instigated by this school was called the Outdoor Labora- 

tory Program which involved providing students with first-hand experi- 



ences with nature in an area of woodlands and fields adjacent to the 

school site. Since its inception, the program has been expanded into 

several environmental projects. The programs now in existence, other 

than the Outdoor ~aborator~, include projects called Valuing the Envi- 

ronment, an Outdoor Education Camping Program, and a learning project 

called Man and His Environment. Students participating in these pro- 

jects include grade levels, K-12. Charles T. Vizzini, one of the pro- 

ject directors, states a major objective for the programs offered: "We 

attempt to make our students sensitive to the natural environment and to 

develop within them a sense of responsibility for it, themselves and 

others." (Vizzini, 1976, p. 182) 

Programs of outdoor education are still being developed today; as 

recently as 1974, a new program of outdoor education was established in 

Alabama by the Mobile County Pub1 ic Schools. (~agnol i , 1976) This pro- 

gram, called Project COPEE, uti 1 izes a 640-acre section of schooi prop- 

erty for environmental studies. This outdoor education site includes a 

large amphitheatre, a 20-acre lake, and four miles of nature trails com- 

plete with trail markers and species labels exhibiting various forms of 

plant life. Project director Dr. Michael Magnoli explains that the 

major objective of the program is "to expose students to the types of 

factual and unbiased information they need to become environmentally 

literate citizens capable o f  making wise decisions." (~a~noli, 1976, 

While many programs of outdoor education were established prior to 

1970, the concept of environmental education was far less prevalent, 

One of the pioneer programs in environmental education, developed at 



Billings, Montana in 1967, the Billings Cooperative Environmental Edu- 

cation Program, was a cooperative effort, includingsnot only the local 

schools, but also a local college, and a conglomerate of federal and 

state agencies. These units worked together in a cooperative effort to 

provide environmental learning experiences for elementary students, 

grades K-6. The program included activities which took place inside 

the classroom and field experiences at a 1,400 acre outdoor site near 

the city. According to Ed Heiser, the program coordinator, "tt is the 

objective of the school district to produce a student who is sensitive, 

knowledgeable, motivated, and,equipped with problem-solving s k i l l s  

dealing with his environment." (Heiser, 1976, p. 153) The program has 

been highly successful, and in 1972, the American Association of Col- 

leges for Teacher Education rated it as one of the top ten programs Tn 

the nation. 

After the passage of the Environmental Education Act of 1970, funds 

were made available by the federal government through NDEA and ESEA to 

schools and other agencies for the development of environmental educa- 

tion programs. Some of these programs proved to be highly successful 

and a number of the more effective programs were approved for national 

dissemination. The unit plans and instructional materials were thus 

made available for adoption and implementation by school systems through- 

out the country. 

One of the most impressive programs of environmental education was 

developed here in Wisconsin. This system, called Project ICE, was es- 

tablished at Green Bay in 1970. Project ICE (Instruction-CurrFculum- 

~nvironrnent) offers a total K-12 curriculum and instructional program 



for teaching environmental education. The project-developed teacher 

materials include a series of 39 ICE Environmental Education Guides for 

ail grade levels and in all major subject areas. According to Robert J. 

Warpinski, the project director, "the primary goal is to lead students 

di-rectly or subtly to awareness, appreciation, and action regarding vi- 

tal issues, concerns, and factors shaping environmental attitudes and 

values." (warpinski, 1976, p. 279) Project ICE has been a very ef fec-  

tive program of environmental education, and, since July, 1975, it has 

been a member of the national dissemination network. Its instructional 

materials are being utilized by many school systems across the country. 

Project KARE was another early program designed for teaching about 

the environment.  h he acronym represents Knowledgeable Action to Re- 

store our Envi ronment .) The KARE program was developed and ref ined by 

a group of schools in Southeastern Pennsylvania during the years 1971 

through 1975 to provide an effective approach for strengthening environ- 

mental studies in local schools. The program concentrates on a variety 

of environmental problems such as water pollution, air contamination, 

and other general issues of environmental deterioration. Students are 

encouraged to confront real environmental problems in an action-orien- 

tated, interdisciplinary system of instruction. The program serves 

students of all ability levels, grades K-12, and was approved for na- 

tional dissemination in May of 1975. Since that time, over 200 schools 

across the nation have adopted the program. (Hickey, 1977) 

One of the first programs approved for the national diffusion net- 

work was developed at Union, New Jersey. This project was called the 

Pollution Control Center - Priority One: Environment, and involved a 



a 13-unit interdisciplinary program for grade levels 1-12. The emphasis 

was on values-clarification and decision-making activities as they re- 

late to environmental issues and concerns. Pollution problems, the en- 

ergy shortage, and conservation were the main topics of concern. The 

unit plans and instructional materials for the project were first ap- 

proved for national dissemination in September of 1974. (National Dif- 

fusion Network, 1978) 

The state of Florida also has an environmental studies program that 

has been approved for national dissemination. This program differs from 

the others in that it was designed especially for elementary students, 

K-8. It was developed in 1972 by a group of teachers at Jensen Beach, 

Florida as a hands-on, field orientated program of environmental educa- 

tion centered around an estuarine area on Florida's east coast. Stu- 

dents participating in the program must first undergo a period of class- 

room instruction before they become engaged in the field experiences. 

Envi ronmental concepts presented in the classroom instruct ion are rein- 

forced by a once-a-year field trip to the estuarine area. In December, 

1975, the materials in this program were made available for adoption by 

other schools around the country- (Jarret, 1976) 

In 1974, the LaSalle-Peru Township High School of Illinois devel- 

oped a program of environmental studies called Project CREATION, inter- 

disciplinary in approach, and designed especially for high school stu- 

dents. The program involves either a one-semester or a two-semester 

course of study, divided into four major categories: Land Use, Pollu- 

tion,Urban Management, and Energy Issues. Each of these major catego- 

ries is subdivided into a numher of related units. A student studies 
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one unit under each category per semester. The program is unique in 

that students are allowed to select topics (units) that are of a partic- 

ular interest to them as individuals. This project was made available 

for national dissemination in June, 1978. (~auser, 1976) 

The Highland School District of ~eattle; Washington has designed 

m e  of the most extensive programs of environmental education, Project 

ECOLOGY, developed by the professional staff at the school. Individual 

teachers helped create a total of some 58 separate units for teaching 

about the environment. The program, focusing on nearly all environmen- 

tal issues of concern, is interdisciplinary in its approach, serving 

students in nearly all levels, K-12. This program is also a member of 

the National Diffusion Network. Its materials were made available for 

adoption by other schools in December of 1975. (National Diffusion 

Network, 1978) 

This study indicates that a number of Wisconsin schools have taken 

an active interest in environmental education. Some of our schools have 

adopted materials from Project ICE and the other national dissemination 

projects. In addition to this, a number of schools have developed and 

implemented their own systems of study. 

A program of environmental studies called Ecology and Human Values 

was developed by the Sun Prairie Schools in 1972. The program was de- 

signed especially for senior high school students, grades l l  and 12. 

The curriculum emphasizes four units of study dealing with ecology, 

science and technology, energy issues, and food and population. The 

program is made available as an elective course for interested students. 

(Thomas, 1976) 



The Melrose-Mindoro Public High School is also recognized for offer- 

ing a program of environmental studies. In 1978, Mr. Stanley Strainis, 

a science instructor at the high school, developed a curriculum guide 

for environmental education. His guide is designed for a semester- 

length course of study. The materials in the program are divided into 

a four-unit system of study. Many laboratory exercises and learning 

experiences which take place outside of the classroom are included in 

the program. (strainis, 1978) 

It is noted by the Disinger Survey that programs of environmental 

studies are being offered by a number of Wisconsin schools other than 

those already described in this paper. Programs of environmental edu- 

cation are also known to exist at Brussels, Chetek, Fennimore, Milwau- 

kee, Poynette, Stevens Point, and at Wausau, Wisconsin. (Disinger, 

1976) There may also be other projects in existence that have not been 

widely publicized. 

This author's study reveals that a great number of environmental 

education programs are in existence throughout the country. Most of 

these projects have only been developed in recent years. Yet, it is 

noted that some were established many years prior to the early seven- 

ties, when environmental education really became a matter of national 

concern. The early ventures originated as programs in outdoor educa- 

tion, with concerns primarily related to nature study and conservation. 

The new programs of environmental studies are, in many ways, merely an 

extension of the early processes, but there is now more emphasis placed 

on showing a concern for the total environment. Problems related to 

pollution and environmental deterioration are among the popular topics 



being dealt with in today's programs. Such concerns were practically 

nonexistent in the early studies. 

A most notable characteristic of the new programs is the fact that 

they are multidisciplinary in their approach. Hungerford reflects on 

the early programs and notes that environmental studies were once ex- 

clusively dealt with only in the science-related subjects. The science 

teachers were expected to assume the total responsibility for instruct- 

ing students in topics related to nature and the environment. Today, 

the more effective programs show a concern for the interdisciplinary 

approach. In such a system, teachers in all subject areas and students 

at all levels become actively involved in the process of environmental 

educatian. Hungerford expresses h i s  views about the importance o f  the 

multidisciplinary approach: 

"Certainly, environmental education need not be 
relegated solely to the science staff. A sound instruc- 
tional approach is the team effort across the disciplines 
represented in a departmentalized situation. Environmental 
education is multidisciplinary and, where personnel can 
~1an w d  work cooperzt;vely, a team approach would more 
appropriately reflect the true nature than any other 
strategy." (~ungerford, 1976, p. 7) 



CHAPTER 3 

METHODS 

Introduction 

This project originated because of the writer's interest in envi- 

ronmental education and the desire to develop a unit of instructional 

materials for teaching environmental education. The unit of activities 

contained in this project was designed especially for use with junior 

high school-age students. It is hoped that the learning experiences 

included in this program will help provide students with a better un- 

derstanding of their environment and also make them more knowledgeable 

about the critical environmental issues of our times. 

Procedure 

Prior to developing the unit of instructional materials contained 

in this project, an investigation was undertaken of the projects and 

programs which had been previously developed in the area of environmen- 

tal education. There was a special interest in the nature of the pro- 

grams and the characteristics of the instructional materials which were 

being used by some of the mre effective projects. The study involved 

correspondence with the project d i  rectors of several of the more suc- 

cessful programs in environmental studies resulting in valuable infor- 

mation being obtained. The research also involved a study of the liter- 

a t u r e  related to the history and development of environmental education. 

E R l  C (the Education Research lnformat ion Center) and the Education Index 



were used as a source for reference materials in this research. The 

information obtained in this study provided some direction to the re- 

search effort of this project. 

The first consideration in developing the materials included in 

this project involved the attempt to establish a set of instructional 

goals for the unit. The activities contained in this program are in- 

tended to serve the four major objectives outlined below: 

(1) ..,to help students develop a basic understanding of 

the concepts of environment, ecology, conservation, and 

other terminology related to the topic of this study. 

(2) ... to provide students with pertinent information and 
first-hand experiences which will enable them to ident- 

ify the major environmental problems we face in our 

society. 

(3) ... to build an awareness and a concern within each 
student so that they nightrealize the seriousness of 

the problems described. 

(4) ... to provide learning experiences which will help 
develop positive attitudes so that students might be 

encouraged to take an active part in helping to solve 

the critical environinental problems facing our nation, 

Each of the individual activities included in this project were de- 

signed to contribute toward fulfilling the intent of these expressed 

goals. This was the major criteria used in the selection of each o f  the 

unit exercises. While the above described objectives are rather broad 

goals, each of the individual activities also has more specific objec- 



- . 
tives described within them. These more specific objectives are de- 

fined at the beginning of each of the unit exercises. 

The activities in this unit of instruction were obtained i n  a vari- 

ety of ways. Some were selected from commercially prepared materials. 

A number of them were constructed by the writer through utilization of 

h2-s w n  know1 edge and persona 1 experiences. The remainder were prepared 

by other educational groups and were adopted for this program. Most of 

these activities were redesigned or modified so as to meet the instruc- 

tional objectives. 

The activities in this unit have been arranged in a logical se- 

quence. The initial exercises serve as an orientation toward environ- 

mental education for the students participating. Environmental terms 

are defined and basic concepts are introduced and explained. Many of 

the activities are related to identifying and exploring the major 

sources (or causes) of our environmental problems. The problems of air, 

land and water pollution are extensively dealt with. Other factors re- 

lated to environmental deterioration are also investigated. The exer- 

cises are geared toward helping the students become more knowledgeable 

about environmental concerns. Some of the activities are designed to 

take students outside of the classroom where they might make a close 

investigation of their own immediate surroundings. it is hoped.that 

such learning experiences will help build a new awareness on the part 

of each student and also cause them to develop a genuine concern for the 

present state of our environmental circumstance. 

A wide assortment of instructional materials have been used in con- 

structing this unit of activities. Various forms of educational media 



are incorporated into the program. Motion pictures, cassette tapes, 

filmstrips and other audio-visual materials are used extensively. These 

materials provide for a variety of instructional activities and thus 

should stimulate more interest on the part of the students who are in- 

volved with the program. 



CHAPTER 4 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

Suirma ry 

The purpose of this project was to develop a unit of instructional 

materials for environmental education. The activities in the project 

were especially designed for an eighth grade class of students enrolled 

in the Westby Area School District. There are 27 individual activities 

included in the unit. They provide for a variety of learning experi- 

ences and will involve an approximate six-week period of instruction. 

Conclusions 
- 

There has not been the opportunity to use the complete unit of in- 

structional materials contained in this project; however, the few that 

have been utilized for instructional purposes have been well received 

by the students participating. It is still too early to determine how 

effective this project might prove to be. The complete unit of activi- 

ties will be used during the 1979-1980 school term. The effectiveness 

of the activities for instructional purposes can be more accurately de- 

termined after they have been used over a period of time. 

An instrument will be constructed to help test the overall effec- 

tiveness of this unit. Such an assessment will involve both pre-test 

and post-test evaluations of each student's performance. The results 

of such an assessment will be used to revise particular activities and 

to improve the total instructional program, if necessary. Some of the 



activities may need to be redesigned or replaced after a trial period. 

New activities or learning experiences will be added when the need 

arises. Continued updating of the content of the unit will occur in an 

effort to make it as effective as possible. 

Recommendations 

The unit of activities included in this project was designed for 

use in conjunction with teaching a junior high school science course. 

Traditionally, environmental education in the school curriculum has been 

handled by the science department. Yet, Hungerford and Peyton advise us 

that environmental education need not be dealt with exclusively by the 

science staff. 

Environmental education is an entity to itself, not 
to be confused with any other particular discipline or 
method i n  the educational enterprise. It is multidisci- 
plinary, drawing from science, social science, language 
arts, and mathematics. lmplenentation may involve the 
creation of a distinct environmental education course or 
curriculum. Or, it may exist as strands threaded through- 
out the many facets of a multidisciplinary curriculum. 
Its methods involve inquiry training, value clarification, 
and outdoor education. Environmental education can prob- 
ably best be described as any educational endeavor that 
focuses on the culturally imposed, ecologically related 
problems in man's environment. It is, further, that pro- 
cess which allows human beings to acquire and apply human 
values with respect to environmental issues. (Hungerford 
and Peyton, 1976, p. 10) 

The writer believes that teaching about our environment is a re- 

sponsibility that should be shared by all teachers. Every educator can 

make a contribution regardless of what their level, specialty, or sub- 

ject area might be. 

it is recommended that the activities included in this project be 



tried in the classroom. The activities may be incorporated into various 

fields o f  study and need not be thought of as topics exclusively related 

to science. Many of the exercises can be adapted to fit mathematics, 

social studies, language arts, and other subject areas within the 

school's curriculum. Some valuable learning experiences can be provided 

for students using these exercises. Teachers are urged to use them to 

the best advantage. 
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APPENDIXES 



ENVIRONMENTAL EDUCATION 
INSTRUCTIONAL UNIT FOR 

JUNIOR HIGH SCHOOL GRADES 

The unit of materials contained in this project was designed to 

be used with junior high school-age students. The unit contains 27 

individual activities related to environmental education, The activ- 

ities provide for a variety of learning experiences and w i l l  involve 

an approximate six-week period of instruction. The major focus of the 

unit is on issues related to the problems of environmental deteriora- 

tion. Many of the exercises are involved with having students  identify 

and explore the major sources (or causes) of our environmental problems. 

Issues related to air, land, and water pollution are extensively dealt 

with. Other contributing factors regarding envi ronmental deterioration 

are also investigated. 

I The activities contained in this unit of instruction are intended 

to serve the four major objectives outlined below: 

1) ... to help students develop a basic understanding of the 
concepts of environment, ecology, conservation, and 
other terminology related to the topic of this study. 

(2) ... to provide students with pertinent information and 
first-hand experiences which will enable them to identi- 
fy the major environmental problems we face in our 
society. 

(3 )  . . . to build an awareness and a concern within each student 
so that they might realize the seriousness of the prob- 
1 ems descr i bed. 

(4) ... to provide learning experiences which will heIp develop 
positive attitudes so that students might be encouraged 
to take an active part in helping to solve the critical 
environmental problems facing our nation. 
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LEARNING ACTIVITY NO. 1 

"Environmental Problems - Introduction to the Study" 

SUBJECT AREAS: Science; Social Studies 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1) Become familiar with the concept of environment and 
other terminology related to this study 

(2) Be able to identify some of the major environmental 
problems we face in our society 

(3) Define and show examples of various types of envi ron- 
mental pollution 

RESOURCES: Sound filmstrip: "The Problems - What Can We Do?" 
(Source: The Nystrom Company, Chicago, Illinois) 

Filmstrip checklist for student responses 

PROCEDURE: The Instructor Shall: 

(1) Have the class view the sound filmstrip as a group, 
This will help serve as an introduction to this unit 
of study on the environment. 

(2) Give the students the opportunity to reflect upon the 
concepts presented in :he filmstrip. They should then 
be instructed to make a written response to the ques- 
tions stated on the filmstrip checklist. 

(3) Use the questions 1 isted on the student response ex- 
ercise as a basis for a class discussion. 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 1 

"Environmental Problems - Introduction to the Study1' 

Read this section before you view the filmstrip. After you have 
seen the filmstrip, use your information to answer the following set of 
quest ions. 

1. What is meant by the term environment? 

2. Why are we concerned about our life support system? 

3. What are some of our major environmental problems? 

4. How are we polluting our environment? List the various types of 
pollution which exist in our environment. 

5. Why is pollution becoming a more serious problem? 

6. How does the increasing world population affect environmental pollu- 
tion? 

7. What is needed for environmental problems to be solved? 

8. What can we as individuals do to help solve some of our.environ- 
mental problems? 



LEARNING ACTIVITY NO. 2 

"Pol 1 ut ion Evi dence I n Our Commun i ty" 

SUBJECT AREAS: - Social Studies; Science; Language Arts 

INSTRUCTIONAL SETTING: Classroom and Outdoor Activity 

OBJECTIVES: The Student Shall: 

(1) Recognize various types of pollution problems which 
may exist in the local community 

(2) Locate and cite examples of environmental deteriora- 
tion 

(3) ldent i fy causal factors related to envi ronmental pol - 
lution and offer possible solutions for the problems 
which may exist 

(4) Make a comparison between a healthy and a polluted 
env i ronmen t 

RESOURCES: Film: "Pollution" (Source: Screenscope lnc., 1022 Wilson 
Blvd., Arlington, Virginia) 

Student activity sheet for recording examples of environ- 
mental pollution 

PROCEDURE: The lnst ructor Shall : 

(1) Allow the class to view and discuss the film which cites 
examples of various forms of environmental pollution. 

(2) Give the students directions for completing the activity 
related to investigating the local community for evi- 
dence of environmental pollution. 

(3) Provide the students with the opportunity to present 
the results of their investigation during a class dis- 
cussion period. The possible causes of pollution prob- 
lems should be explored. Ask students to offer some 
possible solutions for the problems discussed. 

ACTIVITY TIME LENGTH: 1 Day 



LEARNING ACTIV ITY NO. 2 

"Pol 1 ut ion Evidence in Our Communi ty" 

Many types of visual pollution may be easily observed and then re- 
corded. A visually polluted environment might include litter in the 
park, on the school grounds, along the streets, or on private property. 
These are factors giving evidence of land pollution. Other examples 
related to this form of pollution might include dirty buildings, crowded 
or poorly maintained housing or trash heaps in empty lots. Examples of 
air, water, and noise pollution may also be evident in the community. 

took around your community. Locate and list examples of visual 
pollution that are readily apparent. If your community shows little or 
no evidence of visual pollution, state examples of what a healthfuI en- 
vironment might represent. Spaces are provided for you to list examples 
of both negative and positive factors related to your environment. Af- 
ter having completed your investigation, report your findings i n  class 
during the discussion related to this activity. 

Examples of Visible Environmental Pollution 

Examples of a Healthful Environment 

Loca t ion 

Loca t ion 



LEARNING ACTIVITY NO. 3 

"Technology - Problems and Solut ions' '  

SUBJECT AREAS: Science; Social  Studies 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Sha l l :  

(1) Develop an understanding f o r  t he  f a c t  t h a t  man i s  ab le  
t o  cause profound changes i n  h i s  environment 

(2) Recognize t h a t  man's i n t e l l e c t  and technology have 
a l lowed him t o  make many cons t ruc t i ve  changes t o  h i s  
surroundings, bu t  t h a t  such changes have o f t e n  had 
harmful s ide  e f f e c t s  and have created new environmental 
problems i n  the process 

RESOURCES: Sound f i l m s t r i p :  "The Problems - What Can We Do?" (source: 
The Nystrom Company, Chicago, I l l i n o i s )  

Student a c t i v i t y  sheet; reference books and o t h e r  p r i n t e d  
ma te r ia l s  r e l a t e d  t o  environmental problems 

PROCEDURE: The I n s t r u c t o r  Sha l l :  

(1) Review the concepts presented on the f i l m s t r i p  w i t h  the 
c lass.  

(2) Read the  d i r e c t i o n s  f o r  the  student a c t i v i t y  t o  the 
c lass .  

(3) Give an example o f  one techno log ica l  development t h a t  
has benef i ted  man, ye t  one t h a t  has a l s o  c reated some 
new problems i n  the environment. 

(4) Discuss the r e s u l t s  o f  the student research a f t e r  they 
have completed the a c t i v i t y .  Encourage each c lass  mem- 
ber  t o  c o n t r i b u t e  one example r e l a t e d  t o  the  research 
work. 

ACTIVITY TIME LENGTH: % Day 



LEARNING ACTIVITY NO. 3 

"Technology - Problems and Sol ut ions" 

Have you ever solved a problem and then discovered that your solu- 
tion created a new problem? Throughout history, man has tried to find 
new ways to solve old problems. For example, man has faced the problems 
of growing enough food. Sometimes he has solved the problems by growing 
more crops. This has led to more damage to the crops by insect pests. 

At times, insect pests have eaten total crops, leaving little for 
man. Within the last thirty years, we have developed and used chemicals 
to kill these pests. Many of the sprays and powders have been very good 
for killing the insects. But!! Some of the sprays and powders have af- 
fected other kinds of life. These chemicals poisoned other animals and 
plants. Such ha.rmfu1 effects in the environment are new problems that 
were caused by the attempt to solve old problems. 

Below is a list of things developed to make our lives better. In 
the space provided, write down how each item has made our lives better. 
Also, write down some of the unexpected problems caused by the solution- 
You may want to add some of your own examples to the 1 ist. (Use the 
reference materials provided by your teacher for the research.) 

Development 

Gasoline for Automobiles 

Phosphate in Laundry 
Detergents 

Plastic Food Wrap; 
Garbage Bags 

Disposable Bottles 
and Cans 

Plant Ferti 1 izers 

Benef i t New Problems Created 

Insecticides and 
Weed Killers 

Jet Ai rplane Engines 



LEARNING ACTIVITY NO. 4 

"Investigating Air Pollution" 

SUBJECT AREAS: Science; Social Studies 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1) Be able to identify the major pollutants in the air 
and the possible causal factors 

(2) Understand and describe the effects of air pollution 
in the environment 

RESOURCES: Sound f i lmst ri p: "Ai r: Pure or Pol 1 uted?" (source: The , 

Nystrom Company, Chicago, Illinois) 

Filmstrip checklist for student responses 

PROCEDURE: The Instructor Shall: 

(1) Have the class view the filmstrip as a group. 

(2) Assign the filmstrip checklist activity after the class 
has viewed the filmstrip. 

(3) Use the check1 ist study question exercise as a basis for 
a class discussion. 

(4) Ask students to cite examples of air pollution which may 
exist in the local area. Explore the possible causes 
for the examples given and have the class consider any 
possible solutions to the problems mentioned. 

ACTIVITY TIME LENGTH: $ Day 



LEARNING ACTIVITY NO. 4 

"Investigating Air Pollution" 

Read this set of questions before you view the filmstrip which dis- 
cusses air pollution problems. AYter you have seen the filmstrip, use 
your information to answer the questions stated below. 

1. What is air pollution? 

2. What are some of the major sources of air pollution? 

3. Name some of the common air pollutant substances. 

4.  Of the various contributors mentioned in the filmstrip, which factor 
was identified as being the major cause of air pollution? 

5. What is smog? 

How is it formed? 

6. Why is air pollution a matter of serious concern in our nation? 

What effects does air pollution have on our environment? 



LEARNING ACTIVITY NO. 5 

" A i r  P o l l u t i o n  - Graph Construct ion"  

SUBJECT AREAS: Science; Mathematics 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Sha l l :  

(1) I d e n t i f y  the major sources o f  a i r  p o l l u t i o n  

(2) Compare and i t  l u s t r a t e  the  major c o n t r i b u t o r s  to a i r  
p o l l u t i o n  i n  graphic form 

(3) Use mathematics t o  c a l c u l a t e  percentages f o r  use i n  
cons t ruc t i ng  a c i  r c l e  graph 

RESOURCES: In fo rmat iona l  t a b l e  from the  Pub l i c  Hea l th  Serv ice i nd i ca -  
t i n g  the  major causal f a c t o r s  r e l a t e d  t o  a i r  p o l l u t i o n  

Paper f o r  cons t ruc t i ng  a c i r c l e  graph; p r o t r a c t o r ;  compass; 
penci 1 ; and a r u l e r  (ma te r i a l s  needed f o r  each student)  

PROCEDURE: The i n s t r u c t o r  S h a l l :  

(1) Furn ish each student w i t h  the  m a t e r i a l s  1 i s t e d  above. 

(2) Help students i n t e r p r e t  the  in fo rmat ion  presented i n  t h e  
cha r t  r e l a t e d  t o  a i r  p o l l u t i o n  sources. 

(3) Guide students i n  the c o n s t r u c t i o n  o f  t he  c i r c l e  graph. 

(4) Discuss the quest ions which appear on the  student  ac- 
t i v i t y  sheet w i t h  the c lass.  ( A f t e r  the students have 
completed the graph c o n s t r u c t i o n  exerc ise)  

ACTIVITY TIME LENGTH: $ Day 



STUDENT ACTIVITY - ASSIGNMENT NO. 5 
"Air Pollution - Graph Construction" 

Use the information given in the chart on sources of air pollution 
to answer the questions stated below: 

1. What is the source for the information presented in the chart? 

2. Of the sources listed in the chart, what is the source of the great- 
est amount of pollutants in the air? 

What is the source of the smallest amount of pollutants i n  the air? 

3. Which type of pollutant gas is most abundant? 

Which form (substance) contributes the least amount? 

4. Identify which source of pollution contributes the largest percent- 
age of each of the following pollutants: 

carbon monox i de oxides of sulfur 

hydrocarbons oxides of nitrogen 

5. Calculate the approximate percentage of air pollution contributed 
by each of the following sources: 

Motor Vehicles % Space Heating % Industry % 

Refuse Disposal % Power Plants % 

6. Use the answers you recorded in question 5 to construct a circle 
graph showing a comparison of the various sources of air pollution. 
(Your teacher will assist you in construction of the graph if 
necessary. ) Remember, a full ci rcle contains 360 degrees ! 



ACTIVITY NO. 5 (Ai r Pol 1 u t  ion lnformat ion Chart) 

A I R  POLLUTION 

( ~ i n d  OF P o l l u t a n t  - i n  m i  1 1  ions o f  tons) 
Source o f  P o l l u t i o n  

Carbon Oxides o f  Oxides o f  Hydro- Par t i cu la tes  Tota 1 
Monoxide Sul f u r  N i t rogen Carbons 

Motor Vehicles 66 1 6 12 1 86 

I ndustry 2 9 2 4 6 2 3 

l ess  
Power Plants 1 12 3 than 1 3 2 0 

Space Heating 2 3 1 1 1 8 

less  less 
Refuse D i  sposal 1 than 1 than 1 1 1 

Tota l  7 2 2 6 13 13 12 142 

* SOURCE: Publ i c  Heal th Serv ice - Publ i c a t i o n  No. 1548, "The Sources o f  A i r  P o l l u t i o n  and The i r  
Control  I '  



LEARNING ACTIVITY NO. 6 

"Bad A i r  and Poor Healtht '  

SUBJECT AREAS: Science; Language Ar t s  

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Sha l l :  

(1) Recognize the  harmful e f f e c t s  o f  a i r  p o l l u t i o n  on t he  
human body 

(2) Use reference mate r ia l s  t o  l oca te  and record informa- 
t i o n  p e r t i n e n t  t o  a g iven t o p i c  

RESOURCES: Student a c t i v i t y  sheet l i s t i n g  common a i r  p o l l u t a n t s  and an 
i l l u s t r a t i o n  o f  t he  human 'body 

Encyclopedias; medical d i c t i o n a r i e s ;  o the r  reference ma- 
t e r i a l s  r e l a t e d  t o  t h i s  t o p i c  

PROCEDURE: The I n s t r u c t o r  Sha l l :  

(1) Describe some o f  the e f f e c t s  o f  a i r  p o l l u t i o n  on the  
human body. C i t e  some examples o f  how contaminated a i r  
can a f f e c t  human populat ions. (An example such as the  
one 1 i s t e d  a t  t he  bottom o f  t h i s  page may be used.) 

(2) Assign t h e  student  research a c t i v i t y  r e l a t e d  t o  bad a i r  
and poor hea l th .  Ass i s t  the  students i n  l o c a t i n g  t h e  
requ i red i nforma t ion. 

(3) Have the  students make an o r a l  repo r t  o f  t h e i r  research 
du r ing  a c lass  d iscussion.  

ACTIVITY TIME LENGTH: 4 Day 

EXAMPLE: Donora, Pennsylvania 

The town i s  located i n  a r i v e r  v a l l e y  and is-crammed w i t h  
var ious i ndus t r i es .  I n  October 1948, Donora had a c o l d  f o g  
which trapped the  a i r  p o l l u t a n t s  emerging from t h e  f a c t o r i e s .  
The popu la t ion  was 14,000. S ix  thousand became ill. Twenty 
deaths were recorded. Sore th roats ,  chest c o n s t r i c t i o n ,  head- 
aches, breathlessness, burning and t e a r i n g  eyes, running nose, 
vomit,  and nausea were common complaints. 



LEARNING ACTIVITY NO. 6 

"Bad Ai r and Poor Health" 

A i r  p o l l u t i o n  a f f e c t s  our h e a l t h  i n  many ways. Various p a r t s  o f  
our  bodies a re  damaged by a i r  contaminants, even when we may n o t  be a- 
ware of the  p o l l u t i o n .  

Using an encyclopedia, medical d i c t i ona ry ,  o r  o the r  reference ma- 
t e r i a l s ,  f i n d  the  in format ion  you need t o  complete the c h a r t  shown be- 
low. (YOU may wish  t o  add o the r  p o l l u t a n t s  t o  the  l i s t . )  

POLLUTANT MA1 N BODY PARTS 
IN AIR SOURCES AFFECTED 

Carbon monoxi de - 

S u l f u r  d iox ide  - 

Ni t rogen oxides - 

Hydrocarbons - 

9: Your teacher w i l l  p rov ide  you w i t h  a simple i l l u s t r a t i o n  o f  the human 
body. When you have completed the cha r t  above, use the  drawing t o  
i d e n t i f y  the  organs (or  body pa r t s )  t h a t  are a f f e c t e d  by p o l l u t a n t s  
i n  the  a i r .  



LEARNING ACTIVITY NO. 7 

"Air Pollution - Student Experiment" 

SUBJECT AREAS: Science; Language Arts 

INSTRUCTIONAL SETTING: Classroom and Outdoor Activity 

OBJECTIVES: The Student Shall: 

(1) Use scientific experimentation to gain information 

(2) Examine the ai r in the local community for the pre- 
sence of pollutant particulates 

(3) Identify the various sources or causes of air pollu- 
tant particulates i n  the air 

RESOURCES: Unlined white index cards, (3  x 5 inches); a large jar of 
petroleum jelly; a large roll of transparent food wrap; 
=el lophaneT tap;; a magni fying glass ; and a student di rection 
form for the experiment 

PROCEDURE: The Instructor Shall: 

(1) Give examples of various pollutant particulates which 
are common forms of air contaminants. 

(2) Review the directions of the experiment with the class. 
Define the purpose of the activity; and provide each 

. student with the materials listed above. 

(3) Have the students describe the types of pol 1 utants they 
have discovered after they have completed the experi- 
ment. Ask students to identify the sources of each form 
of pollutant particulate they have obtained in their 
traps. 

ACTIVITY TIME LENGTH: 7 Days 



LEARNING ACTIVITY NO. 7 

"A i r  P o l l u t i o n  - Student Experiment" 

P a r t i c u l a t e s  a re  t i n y  pieces o f  soot,  ash, and unburned specks o f  
ma te r ia l s  t h a t  pour ou t  o f  i nc ine ra to rs ,  smoke stacks, burn ing  dumps, 
and o the r  sources where f u e l s  and o the r  ma te r ia l s  a re  burned. A t r a p  
f o r  c o l l e c t i n g  p a r t i c u l a t e s  can be e a s i l y  made. Use t h e  m a t e r i a l s  sup- 
p l i e d  by your teacher t o  const ruc t  a device f o r  t rapp ing  these a i r  p o l -  
l u tan ts .  Th is  a c t i v i t y  w i l l  he lp  you i d e n t i f y  the  p a r t i c u l a t e s  which 
contaminate t h e  a i r  where you l i v e .  Fol low the  d i r e c t i o n s  g iven below: 

1. Choose a window a t  home t h a t  you can open e a s i l y  and safely. You 
w i l l  s e t  your  t raps  a t  t h i s  window. 

2. Make two stacks o f  index cards, seven i n  each stack. Label a l l  t he  
cards i n  one s tack  w i t h  OUTSIDE. Label a l l  the  cards i n  t h e  o the r  
s tack  w i t h  INSIDE. 

3. On the  f i r s t  card  i n  each stack, w r i t e  FIRST DAY, On the  second, 
w r i t e  SECOND DAY. Label each o f  t he  cards i n  t h e  stacks through 
t h e  seventh day. 

4. Spread a t h i n  l aye r  o f  petroleum j e l l y  on t h e  labe led s i d e  o f  the  
f i r s t  card  i n  each stack. 

5. Tape t h e  f i r s t  OUTSIDE card t o  the  ou ts ide  window ledge o r  window 
surface. Tape the  f i r s t  I N S I D E  card t o  the  i ns ide  ledge o r  sur face 
o f  t h e  same window. 

6. Twenty-four hours l a t e r ,  c o l l e c t  t h e  two cards. Cover the  sur face 
coated w i t h  j e l l y  by p lac ing  t ransparent  food wrap about i t . 

7. Spread petroleum j e l l y  on the  cards iabe led SECOND DAY. Tape them 
i n  the  same places as before. 

8. Observe the  cards each day as you replace them, On t h e  back o f  t h i s  
sheet descr ibe the  s izes,  shapes, co lors ,  and numbers o f  p a r t i c u -  
l a t e s  t h a t  have been trapped on the  cards each day. Compare t h e  
I N S I D E  and OUTSIDE t raps  and record any d i f fe rences.  Continue se t -  
t i n g  the  t raps  and observing and record ing the  r e s u l t s  f o r  7 days, 

9. Wr i te  a sho r t  summary o f  the  r e s u l t s  o f  your  experiment. Inc lude 
in format ion  t h a t  w i l l  answer the f o l l o w i n g  quest ions:  
A. Did you f i n d  more p a r t i c u l a t e s  i ns ide  o r  ou ts ide? 
B. Did you f i n d  more p a r t i c u l a t e s  on days i n  the  middle o f  the  

week o r  on days a t  the end o f  t he  week? 
C .  Are p a r t i c u l a t e s  a ser ious problem i n  t h e  area where you 

l i v e ?  Exp la in  your answer. 



LEARNING ACTIVITY NO. 8 

"The E f f e c t s  o f  A i r '  P o l l u t i o n  on Plants"  

SUBJECT AREA: Science 

INSTRUCTIONAL SETTING: Classroom (Lab ~ c t  i v i  t y )  

OBJECTIVES: The Student Sha l l :  

(1) Discover the  e f f e c t s  o f  a i r  p o l l u t a n t  gases on p l a n t  
1 i f e  

(2) Use s c i e n t i f i c  exper imentat ion t o  ga in  i n fo rma t ion  
and draw concl us ions 

RESOURCES: Sodium b i s u l f i t e  s o l u t i o n ;  d i l u t e  s u l f u r i c  ac id ;  a medium- 
s i zed  beaker; a graduated c y l i n d e r ;  a  l a rge  cardboard box; 
marking pen; a watch o r  c lock ;  and 4 p o t t e d  Coleus p l a n t s  
o f  the  approximate same s i z e  

Student background sheet desc r ib ing  t h e  experiment 

PROCEDURE: The l n s t  r u c t o r  Sha l l  : 

( 1 )  Describe the na ture  o f  t he  experiment t he  students w i l  I 
conduct . 

(2) Exp la in  t o  s tudents t h a t  the  gas they a r e  making ( su l -  
f u r  d iox ide )  i s  one o f  the  more common a i r  p o l l u t a n t s  
found i n  o r  near l a rge  c i t i e s .  (Caution students t o  
use extreme care  i n  hand l ing  the  s u l f u r i c  ac id. )  

(3) Ask the  c lass  t o  p r e d i c t  the e f f e c t s  t h a t  s u l f u r  d i -  
ox ide  w i l l  have on the  p lan ts .  

(4) Assign several  s tudents per  group f o r  c a r r y i n g  o u t  t h e  
experiment. (Four Coleus p l a n t s  w i l l  be needed f o r  
each group conduct ing the experiment. ) 

(5) Discuss the r e s u l t s  o f  the  a c t i v i t y  a f t e r  t he  students 
have completed the experiment. 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 8 

"The Effects of Air Pollution on Plants" 

One of the gases which pollutes the air, especially in and near 
large cities, is the gas called sulfur dioxide. This gas comes from 
the burning of all kinds of fuels. As you may know, sulfur dioxide 
affects people. It also affects other living things in the environ- 
ment. In this activity you will discover how sulfur dioxide affects 
plants i f  it is present in large amounts in the air. 

You will work with other students while conducting this experi- 
ment. However, each person should record the data and answer the 
questions which are related to this experiment. Follow the instruc- 
tions given below: 

(1) Place some sodium bisulfite solution in the beaker until the 
beaker is one fourth full. Using a graduated cylinder, add 
about 20 ml of dilute sulfuric acid to the sodium bisulfite 
solution. Then quickly place the beaker inside the cardboard 
box. Close the box tightly. The reaction between the sodium 
bisulfite and the sulfuric acid will cause the gas called 
sulfur dioxide to be made in the box. Place the box inside a 
large plastic bag to help keep the gas trapped. 

(2) Place the four potted plants near the box and bag. Using a 
marking pen, label each pot with a letter (A, B, C, and D). 
Plant A should not be placed in the box. This plant will be 
the control. In other words, you will compare all the plants 
that have been exposed to sulfur dioxide with Plant A. 

(3) Open the bag and box, and place plant D in the box. Note the 
time you placed it in the box. Close the box and bag tightly. 
After ten minutes, open the bag and box, and place Plant C in 
the box. After ten more minutes, place Plant B in the box and 
bag tightly. When Plant B has been in the box for ten minutes, 
remove all the plants from the box, and close the box. De- 
scribe the differences among the four plants. 



(4) Use the results you obtained from the experiment to answer 
the following questions. 

A. What effect did the amount of time in the box have on the 
condition of the plants? 

B. From what you have seen, do you think sulfur dioxide i s  
harmful to plants? Exp 1 a in your answer. 

C. Do you feel that people should be concerned about the 
amount of sulfur dioxide in the air? 

D. How did the results of this experiment compare with your 
expected outcome? 



LEARNING ACTIVITY NO. 9 

"The Peppered Moth - A i r  P o l l u t i o n ' E f f e c t s  on Animals" 

SUBJECT AREAS: Science; Socia l  Studies; Language Ar t s  

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Sha l l :  

(1) Recognize the harmful e f f e c t s  o f  man's a c t i v i t i e s  on 
the  environment and o the r  forms o f  l i f e  

(2) Understand the  concept o f  na tu ra l  s e l e c t i o n  

(3) Discover t h a t  a1 1 organisms must adapt t o  changes i n  
t h e i r  environment i f  they are  t o  su rv i ve  

RESOURCES: D i t t o  sheet on the Peppered Moth s t o r y  f o r  each student  

Student study quest ion sheet r e l a t e d  t o  t h e  Peppered Moth 
reading assignment 

PROCEDURE: The I n s t r u c t o r  Sha l l :  

(1) Furnish each student  w i t h  a copy o f  the  Peppered Moth 
s t o r y  and the  s e t  o f  study quest ions r e l a t e d  t o  the  
reading. 

(2) Ask students t o  read the  s t o r y  and make a w r i t t e n  re-  
sponse t o  the  study quest ions f o r  the  s to ry .  

(3) Use the  s t o r y  and the  study quest ions as a bas is  f o r  a 
c lass  discussion. Describe man's e f f e c t  on h i s  envi ron-  
ment. Emphasize the p o s i t i v e  and negat ive  f a c t o r s  re-  
l a t e d  t o  man's i n t e r a c t i o n  w i t h  nature. Discuss t h e  
e f f e c t s  o f  man's a c t i v i t i e s  on o the r  forms o f  l i f e .  

ACTIVITY TIME LENGTH: $ Day 



LEARNING ACTIVITY NO. 9 

"The Peppered Moth - A i r  P o l l u t i o n  E f f e c t s  on Animals" 

The s t o r y  o f  t he  Peppered Moth shows how na tu ra l  s e l e c t i o n  caused 
a t  l e a s t  one c h a r a c t e r i s t i c  o f  an animal species t o  change when an en- 
vironment changed. One hundred years ago, most o f  t h e  members o f  t h i s  
species were w h i t e  w i t h  black, pepper- l ike spots. Some, however, were 
dark. Today, most o f  t he  members o f  the  species a re  dark. Th is  i s  the  
s t o r y  o f  how the  change occured. 

I n  England, the re  a r e  many b i r c h  t rees.  A hundred years ago they 
had w h i t e  bark, spot ted  w i t h  patches o f  darker mosses. When the  w h i t e  
peppered moths sa t  upon the  t runks o f  t he  t rees  w i t h  t h e i r  wings spread, 
they were very  d i f f i c u l t  t o  see. The members o f  the  species t h a t  were 
dark a l l  over  were q u i t e  easy t o  spot.  

Several species o f  b i r d s  feed upon moths. You can imagine which 
v a r i e t y  o f  t he  peppered moths they found most e a s i l y !  Both dark and 
l i g h t  moths were eaten, bu t  many more of  the  dark moths were eaten. 

Gradual ly,  i n  the  c i t i e s  o f  England, f a c t o r i e s  were b u i l t .  These 
f a c t o r i e s  burned coal  t o  run t h e i r  machinery, and from the  smokestacks 
poured tons and tons o f  soot. The soot s e t t l e d  upon t h e  countrys ide,  
causing t h e  bark o f  the b i r c h  t rees  t o  look b lack  instead o f  whi te.  

I n  areas where there were f a c t o r i e s ,  t he  dark moths had an advan- 
tage over  t h e  l i g h t  moths. With wings spread, the  l i g h t  moths were 
e a s i l y  seen by the  b i rds ,  bu t  t he  darker ones were d i f f i c u l t  t o  see. 
So more o f  t he  darker moths surv ived t o  reproduce. And t h e i r  o f f s p r i n g ,  
s ince they i n h e r i t  the c h a r a c t e r i s t i c s  o f  t h e i r  parents, were more 
l i k e l y  t o  be the  dark c o l o r  a lso.  That i s  why today, i n  most p laces i n  
England, the re  are  more dark moths than w h i t e  ones w i t h  the  peppered 
spots. 

The o n l y  places where the l i g h t  moths s t i l l  make up the  l a r g e r  p a r t  
o f  t h e  popu la t ion  are  the  places where there  are no la rge  f a c t o r i e s  
nearby. Here, t he  t rees  a re  s t i l l  whi te,  and i t  i s  an advantage f o r  
the  moths t o  be wh i te  w i t h  peppered spots. 

Quest ions t o  the  Peppered Moth reading 

1. What c o l o r  were the  moths 100 years ago before  the  i n d u s t r i a l  
r e v o l u t i o n ?  

2. What d i d  the t rees  look l i k e  before  the i n d u s t r i a l  revo ' lu t ion? 



3. What color were the moths that were easy for the birds to catch? 
(1 00 years ago) 

4. What happened to the color of the trees as factories were built up 
in England? 

5 .  Which moths were easily spotted by bi rds after the factories were 
bui l t? 

6 .  Which kind of moths would most likely be found after the factories 
were built? 

7. Which moths would most likely die out? Peppered? Black? 

8. What i s  this process called? 

9. What does natural selection 'mean? (Use a science reference book to 
locate a definition.) 

10. How i s  man responsible for the changes that occured in the Peppered 
Moth population? 

1 1 ,  Can you identify any other forms of animal life which have been dis- 
turbed as a result of man's activities? (List some examples and 
explain the circumstances.) 



LEARNING ACTIVITY NO. 10 

"The Water Cycle" 

SUBJECT AREAS: Science; A r t  

INSTRUCTIONAL SETTING: classroom 

OBJECTIVES: The Student Sha l l :  

(1) Recognize the importance o f  water i n  our  environment 

(2) Develop an understanding f o r  one of na tu re ' s  n a t u r a l  
cyc les  

(3) Recognize the  f a c t  t h a t  our suppl ies o f  f r e s h  water  
a re  n o t  l i m i t l e s s  

(4) Understand the  e f f e c t s  o f  p o l l u t i o n  on our  supp l ies  
o f  f r e s h  water 

RESOURCES: Student background sheet on the water cyc le;  a supply o f  
drawing paper f o r  t he  s tudent 's  i l l u s t r a t i o n s  o f  t h e  water  
cyc le  

Science t e x t s  and o the r  reference mate r ia l s  t h a t  g i v e  a 
d e t a i l e d  d e s c r i p t i o n  o f  the water cyc le  

PROCEDURE: The I n s t r u c t o r  S h a l l :  

(1) Describe the importance o f  water as one o f  our  most 
precious n a t u r a l  resources. 

(2) B r i e f l y  descr ibe some o f  the  var ious stages t h a t  water 
goes through i n  t h i s  na tu ra l  cyc le.  

(3) D i r e c t  students t o  reference mate r ia l s  which w i l l  g i ve  
more d e t a i l e d  in format ion  on the  water cyc le.  

(4) Ask students t o  make a drawing showing the  var ious  
steps t h a t  water goes through i n  the water cyc le .  

ACTIVITY TIME LENGTH: & Day 



L E A R N I N G  ACTIVITY NO. 10 

"The Water  Cycle1 '  

Many o f  t h e  n a t u r a l  r e s o u r c e s  p r o v i d e d  f o r  u s  by n a t u r e  seem to b e  
i n  a n  a l m o s t  e n d l e s s  s u p p l y .  T h i s  i s  b e c a u s e  Mother  N a t u r e  p r o c e s s e s  
some o f  o u r  r e s o u r c e s  so t h a t  t h e  s u p p l y  migh t  be used  by u s  o v e r  and  
o v e r  a g a i n .  Such e v e n t s ,  c a r r i e d  on my n a t u r e ,  a r e  c a l l e d  n a t u r a l  cy-  
c l e s .  The w a t e r  c y c l e  i s  b u t  o n e  o f  t h e s e  c o n t i n u a l  p r o c e s s e s .  Be- 
c a u s e  o f  t h e  w a t e r  c y c l e ,  man i s  a s s u r e d  o f  a n e v e r - e n d i n g  s u p p l y  of 
f r e s h  w a t e r .  In t h i s  p r o c e s s ,  n a t u r e  c o l l e c t s ,  c l e a n s ,  a n d  r e c y c l e s  
o u r  s u p p l y  o f  f r e s h ,  c l e a n  w a t e r .  Even much o f  o u r  p o l l u t e d  w a t e r  c a n  . 
b e  r e s t o r e d  i n  t h i s  sys t em.  

Your s c i e n c e  t ex t ,  or t h e  m a t e r i a l s  p r o v i d e d  by y o u r  t e a c h e r ,  w i l l  
p r o v i d e  you w i t h  more i n f o r m a t i o n  c o n c e r n i n g  t h e  w a t e r  c y c l e .  A f t e r  
you have  o b t a i n e d  more i n f o r m a t i o n  a b o u t  t h i s  n a t u r a l  p r o c e s s ,  c o m p l e t e  
t h e  f o l l o w i n g  a s s i g n m e n t  a s  d e s c r i b e d  below: 

( 1 )  Make a  d rawing  showing t h e  v a r i o u s  s t e p s  or s t a g e s  
t h a t  w a t e r  g o e s  t h r o u g h  i n  t h e  w a t e r  c y c l e .  

(2) Be s u r e  to  l a b e l  a1  l o f  t h e  i m p o r t a n t  s t e p s  i n  t h e  
c y c l e .  

(3)  Below y o u r  i l l u s t r a t i o n ,  g i v e  a  b r i e f ,  w r i t t e n  d e -  
s c r i p t i o n  o f  what  t a k e s  p l a c e  i n  e a c h  s t e p  o f  t h e  
c y c l e .  



LEARNING ACTIVITY NO. 1 1  

"Commun i ty Survey on Water Needst' 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Field Trip and Classroom Activity 

OBJECTIVES: The Student Shall: 

( 1 )  Investigate the sources that man has available for h i s  
supplies of fresh water 

(2) Develop an understanding for the processes involved 
with cleaning, treating, and recycling water resources 

RESOURCES: Student survey questionnaire form 

PROCEDURE: The Instructor Shall: 

(1) Make arrangements with the local water department for 
the class to visit their plant and facilities. 

(2) Advise students of the planned field trip and explain 
the purpose of the activity. 

(3) Ask students to review the questions given on their sur- 
vey forms for this field trip. (These are questions 
they should obtain information for while visiting the 
water department plant.) Also, encourage students to 
raise any of their own questions during the interview. 

(4) Use the survey questions to summarize what was observed 
and learned during the field trip. 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 11 

"Commun i t y Survey On Water Needs" 

No mat ter  how much you read o r  hear about water p o l l u t i o n ,  l i t t l e  
o f  the  in format ion  i s  use fu l  if you don ' t  know anyth ing  about the  water 
you use. This a c t i v i t y  w i l l  he lp  you gain more in fo rmat ion  about the  
sources o f  our  f r e s h  water suppl ies. A f te r  complet ing the  a c t i v i t y ,  
you w i l l  a l s o  have a b e t t e r  understanding o f  t h e  processes invo lved 
w i t h  cleaning, t r e a t i n g ,  and r e c y c l i n g  o u r  water  resources. Answering 
the  f o l l o w i n g  quest ions w i l l  help. You w i l l  o b t a i n  a l l  t he  in format ion  
you need du r ing  the  c lass  f i e l d  t r i p  t o  the  l o c a l  water  department. 

1. What i s  t h e  name o f  the  person interv iewed and what i s  h i s  p o s i t i o n ?  

2. Where does your community ge t  i t s  f resh  water  supply? 

3. Why do we o b t a i n  i t  from t h i s  source? 

Are there  any o the r  sources where the  c i t y  cou ld  o b t a i n  water? 

4. Has the  community ever had a water shortage? If so, when? 

Why d i d  these shortages occur? 

5. I s  the  c i t y  r e c y c l i n g  any water? Are the re  any p lans t o  do t h i s  
i n  the  f u t u r e ?  Why o r  why no t?  

6. Does t h e  c i t y  supply water t o  any l a rge  i n d u s t r i e s ?  I f  so, how 
much o f  t h e  water supply i s  u t i l i z e d  by these consumers? 

7. How much water i s  d i s t r i b u t e d  d a i l y  t o  the  r e s i d e n t i a l  areas o f  t h e  
community? 

On the  average, how much does each home consume on a d a i l y  bas is?  

8. Does the  community have any rese rvo i r s  o r  water  tanks? I f  so, 
where a re  they? How la rge  a r e  they? 

9. Does your community have an adequate water  system? How could i t  
be improved? 

10. What ac t i ons  should be taken t o  make the  water i n  the  community 
more h e a l t h f u l ?  



LEARNING ACTIVITY NO. 12 

"Water Pollution - Field Trip" 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom and Outdoor Field Trip 

OBJECTIVES: The Student Shall: 

(1) Develop an understanding of what water pollution is, 
what causes it, and what some of the major effects 
are on the envi ronment 

(2) Locate and describe some conditions of water pollution 
which may exist in the local community 

RESOURCES: Sound f i lrnstrip: "Water: Clean or Contaminated," (Source: 
The Nystrom Company, Chicago, Illinois) 

Student activity exercise - filmstrip checklist 

PROCEDURE: The Instructor Shall: 

(1) Have the class view the sound fiImstrip as a group. 

(2) Assign the f i lrnstrip check1 ist questions. After the 
students have completed their written responses, use 
the questions as a guide for discussing the content of 
the filmstrip. 

(3) Plan a field trip to a nearby lake, river, or stream. 
Ask the students to look for evidence of water pollu- 
tion. Have them record what they observe. After re- 
turning to school, allow the students to present their 
findings during a class discussion. 

ACTIVITY TIME LENGTH: 1 Day 



LEARNING ACTIViTY NO. 12 

"Water Pollution - Field Trip" 

Read the questions listed in this exercise before your class views 
the filmstrip, "Water: Clean or Contaminated." After you have seen the 
filmstrip, you will use the information to answer these questions. 

1, List the three main sources of water pollution identified on the 
f i lrnstrip. 

2. How do industries pollute our water? 

3. How does agricultural run-off contribute to water pollution? 

4. In what ways do you and your family add to the water pollution 
prob 1 em? 

5. Nature is also sometimes responsible for polluting water. Why is 
this so? (~ive some examples.) 

6. What is meant by thermal pollution? 

How does this condition affect plant and animal life? 

7. What is meant by eutrophication? 

What affect does this condition have on plant and animal life? 

Can you name a location in your community where this condition 
exists? 

FIELD TRIP DIRECTIONS: 

Your class will visit the small stream which flows through our com- 
munity. While there, find if there is any evidence of water pollution 
in or near the body of water. Make some notations on what you see. 
(You wi 1 1 be asked to report on what you observe.) 



LEARNING ACTIVITY NO. 13 

"Water Analysis - Laboratory Act ivi ty" 

SUBJECT AREA: Science 

INSTRUCTIONAL SETTING: Classroom - Laboratory Exercise 
OBJECTIVES: The Student Shall: 

(1) Determine the quality of water from various sources by 
properly sampling and analyzing the samples 

(2) Use scientific experimentation to gain information 

(3) identify the various types of pollutants which contam- 
inate water 

RESOURCES: Covered glass jars (pint size) ; microscope; and microscope 
sl ides 

Student activity response exercise 

PROCEDURE: The Instructor Shall : 

(1) Ask students to collect water samples from various 
sources prior to the time the laboratory activity will 
be conducted. 

(2) Read the directions to the student laboratory exercise 
and explain the purpose of the activity. 

(3) Direct students to proceed with the activity either 
individually or in small groups. ( ~ t  least six water 
sample jars will be required for each group.) 

(4) Discuss the results of the activity after the students 
have analyzed the various water samples. Ask students 
to identify the various types of contaminants present 
in the water samples. (students should be reminded 
that water which appears clean and clear may not be 
necessarily free of all the various contaminants.) 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 13 

"Water Analys is  - Laboratory A c t i v i t y "  

Think about the area where you l i v e .  I s  there  a pond, r i v e r ,  lake, 
drainage d i t c h ,  stream, w e l l ,  o r  sp r ing  nearby? How i s  the  water i n  
these places? To f i n d  out,  c o l l e c t  samples from several  o f  these places. 

'Each sample should be c o l l e c t e d  i n  a clean, t ransparent  conta iner .  It 
should ho ld  a t  l e a s t  two cups o f  water. 

I n  C o l l e c t i n g  t h e  water sample, ge t  some mud o r  o t h e r  ma te r ia l  from 
the  bottom as w e l l .  Mark each conta iner  t o  show where and when you c o l -  
l e c t e d  the sample. Number each conta iner .  Let  each sample s e t t l e  f o r  
a t  l e a s t  two hours. Then examine the  sample against  a s t rong l i g h t  
source. (Use a microscope f o r  c lose  inves t iga t i on . )  Record your ob- 
serva t ions  i n  the cha r t  below. 

JAR NUMBER ODOR, COLOR, SOL l D PARTI CLES MICROSCOPIC LIFE 
AND SOURCE I F  ANY I F  ANY PRESENT OBSERVED 



LEARNING ACTIVITY NO. 14 

"Cleaning Pol luted Water" 

SUBJECT AREA: Science 

INSTRUCTIONAL SETTING: Classroom - Laboratory Exercise 

OBJECTIVES: The Student Shall: 

(1) Undertake an experiment to gain a better understanding 
of nature's natural system for cleaning and recycling 
contaminated water 

(2) Use scientific methods to gain information and draw 
conclusions based on the results of experimentation 

RESOURCES: Ring stand and ring; 2 medium-size beakers; large funnel; 
microscope and slides; cotton; food coloring; charcoal; 
gravel (coarse and fine) ; sand (coarse and fine); pond 
water (with microscopic organisms) * (These materials are 
required for each group of students conducting the experi- 
ment.) 

Student activity sheet for the experiment 

PROCEDURE: The instructor Shall: 

(1) Explain that nature has the ability to clean and re- 
cycle much of our polluted water through a natural 
system of filtration. (point outthat G similar system 
is used by many cities in the treatment of waste water.) 

(2) Read the directions for tho laboratory exercise to the 
class. 

(3) Assign several students to a group for conducting the 
laboratory exercise. Furnish each group with the ma- 
terials 1 isted above. 

(4) Use the student study questions to summarize the activ- 
ity after the students have completed the laboratory 
exercise. 

ACTIVITY TIME LENGTH: $ Day 



LEARNING ACTIVITY NO. 14 

"Cleaning Pol 1 u ted Wateri' 

One o f  the  steps i n  t r e a t i n g  water i s  f i l t e r i n g  it. Water- t reat-  
ment p l a n t s  o f t e n  use f i l t r a t i o n  beds o r  f i l t r a t i o n  towers t o  f i l t e r  
water. The water looks c l e a r  a f t e r  i t  i s  f i l t e r e d ,  b u t  i t  may s t i l l  
have t o  be t r e a t e d  i n  o the r  ways. 

F i l t r a t i o n  i s  a necessary step i n  treatment p lan ts ,  b u t  f i l t r a t i o n  
happens i n  nature,  too. The slow-moving water t h a t  f i l t e r s  down through 
so i  1 and grave l  i s  o f t e n  cleaned before  i t  reaches the  underground l a y -  
e r  o f  water  known as the  water tab le .  This  a c t i v i t y  w i l l  h e l p  you 
b e t t e r  understand t h i s  n a t u r a l  process. 

You may work w i t h  o the r  s tudents i n  doing t h i s  a c t i v i t y .  However, 
each person should record t h e i r  own r e s u l t s  and answer the  quest ions 
g iven i n  t h i s  exerc ise.  Fol low the d i r e c t i o n s  g iven below: 

1. Place the  funnel i n  the r i n g  o f  the  r i n g  stand, and pos i -  
t i o n  the r i n g  up h i g h  enough so t h a t  a beaker can f i t  
underneath the  funnel . 

2. Place l aye rs  o f  ma te r i a l  i n  the funnel so t h a t  the  l aye r -  
i n g  looks much l i k e  the sample the  teacher w i l l  show you. 
Place the coarse gravel  i n  the funnel  f i r s t ,  fo l lowed by 
a l a y e r  o f  coarse sand, a l aye r  o f  charcoal,  and a l aye r  
o f  f i n e  sand. I f  the stem o f  the  funnel a1 lows the  coarse 
grave l  t o  pass through, p lace a wad o f  c o t t o n  i n  the  stem 
o f  the funnel.  

. Place a beaker under the funnel.  Then pour some water  i n -  
t o  a second beaker. Place a small amount o f  mud i n  the  se- 
cond beaker, and s t i r  the contents o f  the beaker. Pour a l l  
the contents o f  t he  beaker i n t o  the  funnel .  However, be 
c a r e f u l  n o t  t o  pour the muddy water so f a s t  t h a t  t he  water 
over f lows the  funnel .  

4. Look c a r e f u l l y  a t  the water i n  the  beaker below the  funnel.  
Describe the  water.  

5. Continue the  a c t i v i t y  by responding t o  the  quest ions g iven 
on the  f o l  lowing page. 



ACTIVITY NO. 14 - Review Ouestions 

1. Was the water cleaner before passing through the layers in the funnel 
or after passing through the layers in the funnel? 

2. What must have happened in the funnel? 

3. Which of the layers of material in the funnel, do you think, was most 
effective in filtering the muddy water? Why do you think so? 

4. What kinds of layers, do you think, could be used i n  the filtration 
beds or filtration towers of water-treatment plants? 

5. Place some food coloring in some water, and stir the water. Pour 
the water into the layers in the funnel as before. What happened 
to the food coloring? Is the water pure after it passes through the 
filter? Explain. 

6. Pour pond water, which contains microscopic organisms, into the 
layers in the funnel. Examine the water that has passed through 
the funnel with a microscope to see if any of the microscopic or- 
ganisms passed through the filter. What can you state about how 
well the water was filtered? 



LEARNING ACTIVITY NO. 15 

"Water Pol 1 ut ion - Story Problem" 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1) Recognize the importance of water resources in the 
env i ronmen t 

(2) Discover some of the many effects man's activities can 
have upon the water resources in our environment 

(3) Understand some of the social and political problems 
related to controlling pollution in our society 

RESOURCES: Motion Picture: "The River Must Live" (source: The Shell 
Oil Company Film Library, 1433 Sad1 ier Drive, fndianapol is, 
lndiana) 

Student story problem activity sheet related to water 
pol 1 ut ion 

PROCEDURE: The Instructor Shall: 

(1) Have the class view the motion picture. The film wilt 
identify some of the major causes of water pollution in 
our nation's lakes and rivers. (students should recog- 
nize that man is a major contributor to the problems 
related to polluted water.) 

(2) Have the students list and describe some of man's ac- 
tivities which contribute toward water pollution. 

(3) Assign the story problem activity related to a community 
water pollution problem. After the class has completed 
the activity, discuss the problems presented in the 
exercise. Challenge the students to find some reason- 
able solutions to the problems presented. 

ACTIVITY TIME LENGTH: 3 Day 



LEARNING ACTIVITY NO. 15 

"Water Pol 1 u t  ion  - Story Problem" 

Here i s  a s t o r y  about a town t h a t  has a ser ious  water p o l l u t i o n  
problem. As you read the s to ry ,  remember t h a t  people 1 i v i n g  i n  the  
town have d i f f e r i n g  p o i n t s  o f  view about the  water p o l l u t i o n  problem 
which i s  described. 

THE STORY 

The town o f  S tevensv i l l e  has a popu la t ion  o f  7,500. Four hundred 
men from the  town work i n  i t s  on l y  l a rge  fac tory .  The f a c t o r y  was 
b u i l t  nex t  t o  a small r i v e r  from which S tevensv i l l e  gets i t s  d r i n k i n g  
water. 

The f a c t o r y  makes p l a s t i c  conta iners f o r  many d i f f e r e n t  uses. 
Dangerous waste chemicals l e f t  over from t h e  manufacture o f  t h e  con- 
t a i n e r s  a re  dumped i n t o  the r i v e r .  

Many people i n  the  town have complained t h a t  t h e  water near t h e  
f a c t o r y  looks and smells bad, and t h a t  t h e i r  d r i n k i n g  water i s  s t a r t -  
i n g  t o  have a f o u l  tas te .  

The mayor o f  the town c a l l s  a meeting o f  a l l  concerned people t o  
d iscuss the  problem. 

THE ACTIVITY 

Now t h a t  you have read the s tory ,  answer the quest ions which a r e  
s t a t e d  on the 'nex t  page, wh i l e  cons ider ing  the  f o u r  d i f f e r e n t  po in rs  
o f  view described below. 

Role No. 1 - Pretend t h a t  you are the owner o f  the  fac to ry  which i s  
causing the p o l l u t i o n  problem. 

Role No. 2 - Assume t h a t  you are  the mayor o f  S tevensv i l l e  and a re  
responsib le t o  a l l  the  c i t i z e n s  and must t r y  t o  do what - 
i s  best  f o r  everyone concerned. 

Role No. 3 - Pretend you are a worker i n  the  fac to ry .  

Role No. 4 - Take the p o s i t i o n  o f  a person i n  the  town who needs the  
products made by the fac tory .  



STORY PROBLEM QUESTIONS 

Wr i te  your answers t o  the  f o l l o w i n g  se t  o f  quest ions on separate 
sheets o f  paper. T i t l e  the  f i r s t  sheet, OWNER, the  second sheet, MAYOR, 
the  t h i r d ,  WORKER; and the f o u r t h  one, CONSUMER; Answer the f o l l o w i n g  
quest ions f o r  each o f  the f o u r  r o l e s  described. 

1.  Should the  f a c t o r y  be closed so t h a t  i t  doesn't  p o l l u t e  the water? 
Exp la in  your answer. 

2. Should the  f a c t o r y  be forced t o  buy very expensive equipment t h a t  
w i l l  c o l l e c t  the  wastechemicals before  they are  dumped i n t o  the  
water? wa his might make the  p l a s t i c  products cos t  more.) Exp la in  
your answer. 

3. Should the  town b u i l d  a b igger  waste water treatment p l a n t  t h a t  w i l l  
c o l l e c t  the  water and c lean i t  before  i t  i s  discharged i n t o  the  
r i v e r ?  (The people i n  the  town wi  11 have t o  pay spec ia l  taxes t o  
f inance the  cost  o f  t h i s  new p lan t . )  Expla in your answer. 

4. Who i s  responsib le f o r  s topping the  p o l l  . i t ion? Why? 



LEARNING ACTIVITY NO. 16 

"Community Dump Survey - I n v e s t i g a t i n g  Land P o l l u t i o n "  

SUBJECT AREAS: Science; Soc ia l  Studies; Language A r t s  

INSTRUCTIONAL SETTING: F i e l d  T r i p  

OBJECTIVES: The Student Sha l l :  

(1) Observe and i d e n t i f y  cond i t i ons  which c o n t r i b u t e  t o  
land p o l l u t i o n  

(2) Use survey techniques t o  c o l l e c t  data; draw conclus ions 
o r  make inferences on the  bas is  o f  t h e  data c o l l e c t e d  

RESOURCES: Notebook; p e n c i l ;  and student  survey sheet w i t h  quest ions 
r e l a t e d  t o  the  garbage dump survey 

PROCEDURE: The I n s t r u c t o r  Sha l l :  

(1) Make arrangements f o r  t he  c lass  t o  v i s i t  t he  l o c a l  com- 
munity dump s i t e .  

(2) Describe the purpose o f  the  f i e l d  t r i p  t o  the  students 
involved. 

(3) Ask students t o  make a c lose  observa t ion  o f  what they 
see a t  the dump s i t e .  Require them t o  take some notes 
concerning t h e i r  observat ions.  

(4) Assign the study quest ion exerc ise  r e l a t e d  t o  the dump 
survey a f t e r  the  students have re turned t o  t h e  c lass-  
room. A f t e r  the students have g iven a w r i t t e n  response 
t o  each o f  the quest ions, use the  survey quest ions as a 
bas is  f o r  a c lass  d iscussion.  

ACTIVITY TIME LENGTH: 1 Day 



LEARNING ACTIVITY NO. 16 

"Community Dump Survey - Investigating Land Pollutioni' 

Use the notes you recorded whije on the field trip to the conmunity 
dump site to help you in making a response to each of the following 
questions. 

1. Where is the dump located in relation to the community? 

2. What is its size? Does it appear adequate for the community needs? 

3. Dumps can be classified as sanitary landfill, rubbish-burning dumps, 
or open dumps. In which of these categories does this dump fit? 
Why? 

4. Why was this particular site selected as the location for the com- 
munity waste disposal site? (YOU may need to ask a local officiaT 
for the answer to this question.) 

5. Are there evidences of pollution in the dump area? [Consider such 
things as smoke, water runoff pollution, visual pollution, etc.) 

6. Briefly describe the uses of the land areas immediately adjacent to 
the dump property. (Is it residential, farm land, public land, 
etc.?) 

7. What kinds of problems, if any, does the dump present to adjacent 
property owners? 

8. How long can this area cont inrr~ to serve the community? 

What problems might be involved with relocating the dump to another 
site? 

9. Could the disposal site be reclaimed? Will the land be productive 
again for other useful purposes? 

10. What alternatives are there for the people using this dump? Could 
some of the items deposited here be recycled? 

11. What kinds of waste materials seem to present the most serious prob- 
lems for the sanitation department? Why is this so? 

12. Is there evidence that animals inhabit the dump? What kSods? Do 
they present health or safety problems? (consider rats, insects, 
dogs, stray cats, etc.) 



LEARNING ACTlVlTY NO. 17 

"Constructing A Model Community - Land-Use Problems" 

SUBJECT AREAS: Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Out-of-doors 

OBJECTIVES: The Student Shall: 

( 1 )  Recognize certain issues which exist in relation to 
land-use problems 

(2) llse a model to portray a real-life situation 

(3) Indicate in writing or state oral f y  the need for ron- 
ing laws which exist in most communities 

(4) Recognize how the improper use of land resources can 
complicate problems related to environmental deter- 
iorat ion 

RESOURCES: A section of cordstring 50 to 100 feet in length; 4 small 
wooden or metal stakes; a collection of various objects to 
use for representing homes, factories, railways, highways, 
an airport, and other elements found in the typical com- 
munity (for example; wood blocks and boards of assorted 
s i zes) 

Student activity background sheet for the exercise 

PROCEDURE: The instructor Shall : 

(1) Explain to the class that this activity is designed to 
help them realize the importance of using land re- 
sources wisely. (They wi 1 1  also recognize how the 
improper utilization of available land areas can con- 
tribute to problems related to environmental pollution.) 

(2) Read over the activity background statement with the 
class. Fol low the procedure outlined i n  the steps 
which follow. 

(3) Assign individual students to play the roles of the 
various community members. Each student should be 
given an object representing one of the various ele- 
ments found in the typical community. 



(4) Use the stakes and the  c o r d s t r i n g  t o  rope o f f  an area 
on the  school playground. An area o f  some 100 t o  200 
sq. ft. should be s u f f i c i e n t .  (The s i z e  of t h e  land 
p l o t  w i l l  be determined by the  number p a r t i c i p a t i n g . )  

( 5 )  Ask the students t o  p lace the  o b j e c t s ,  ( represent ing  
homes, i ndus t r i es ,  roads, an a i r p o r t ,  etc.) i n s i d e  t h e  
def ined p l o t  o f  land. Al low them t o  p o s i t i o n  t h e i r  
ob jec ts  wherever they see f i t .  

(6) A f t e r  everyone has completed t h i s  p a r t  o f  the  a c t i v i t y ,  
ask them'why they chose these p a r t i c u l a r  tocat ions  f a r  
t h e i r  ob jec ts .  (Answers w i  1 l vary.) 

(7) Next, ask the  students i f  they are  happy w i t h  t h e  a r -  
rangement o f  t he  communi t y .  (Many conf  1 i c t s  should 
a r i s e !  Homeowners and o t h e r  p layers  w i l l  be unhappy 
about the haphazard arrangement o f  t h e  community e l e -  
ments. Concerns about noise, v i s i b l e  p o l l u t i o n ,  and 
o the r  issues wi l l be expressed. 1 

(8) Have the  students remove the  ob jec ts  from t h e  p l o t  o f  
land. Expla in t h a t  t h i s  i s  p r e c i s e l y  the  manner i n  
which many communities have evolved. (Poor p lann ing 
i n  land u t i l i z a t i o n  i s  a major problem i n  many p a r t s  o f  
our  country.) 

(9) Analyze and discuss the problems which e x i s t e d  i n  the  
f i r s t  community. Have the  students devise a p l a n  f o r  
t he  cons t ruc t i on  o f  a new community. I n  t h i s  p lan,  t r y  
t o  make an arrangement which w i l l  make a l l  community 
members compatible w i t h  one another. (suggest an in -  
d u s t r i a l  park f o r  one sec t i on  o f  the  square. E s t a b l i s h  
a c e r t a i n  area f o r  housing. Place roads, ra i lways,  and 
the  a i r p o r t  i n  a way t h a t  seems most approp r ia te  t o  f i t  
the  needs o f  the communi ty.)  Several attempts may be 
necessary t o  reach a s a t i s f a c t o r y  arrangement. DO NOT 
EXPECT TO RESOLVE ALL CONFLICTS! 

(10) Summarize the  major concepts brought o u t  i n  the exer-  
cise. Ask quest ions t o  see i f  the  students have devel-  
oped a new awareness f o r  the  probTems discussed. 

(11) Assign students t o  i n v e s t i g a t e  t h e i r  own community f o r  
problems r e l a t e d  t o  t h i s  a c t i v i t y -  They should make a 
w r i t t e n  repor t  o f  t h e i r  observat ions. These f i n d i n g s  
may be shared w i t h  others, i n  the  class, a t  a l a t e r  
date. 



LEARNING ACTIVITY NO. 17 

"Constructing A Model Commun i ty - Land-Use Prob1 ems" 

Our earth offers man a limited amount of usable land. When one 
considers that the oceans and other water bodies cover nearly three- 
fourths of the earth's surface, one can easily recognize this fact. 
Since much of earth's available land space is nonproductive and unin- 
habitable, we can readily see the value in using this resource to the 
best advantage. 

This activity is designed to help you understand some of the prob- 
lems which exist in man's attempt to use land areas in the most produc- 
tive manner. In this exercise, we will make use of a small plot of 
land to serve as a model for a typical community. You wiIl be asked to 
take part in constructing a small community consisting of homes, indus- 
tries, roads, a railway, an airport, and other elements which are found 
in a typical community. While involved in this exercise, you must con- 
sider all the land-use problems which may arise in constructing the 
model community. An attempt will be made to place or position all of 
the community elements within a defined plot of land, yet making them 
compatible with one another, 

Make a mental note of the problems which arise in this activity. 
Examine some possible solutions to the problems which develop. You w i l l  
be asked to survey your own community for possible conFlicts in land 
utilization. You will report on your findings. (FOLLOW YOUR TEACHER'S 
INSTRUCTION.) 



LEARNING AC'TIVITY NO. 18 

"A Bounty o f  Na tu ra l  Resourcest' 

SUBJECT AREAS: Science; Soc ia l  S tud ies ;  Language A r t s  

INSTRUCTIONAL SETTING: C 1 ass room 

OBJECTIVES: The Student S h a l l :  

(1 )  Define t h e  terms renewable and nonrenewable resources  
and c i t e  examples o f  b o t h  ca tego r i es  

(2) Recognize and e x p l a i n  t h a t  n a t u r a l  resources a r e  un- 
e q u a l l y  d i s t r i b u t e d  i n  terms o f  l and  areas and p o l i t i -  
c a l  boundar ies and t h a t  t he  misuse o f  such resources 
i s  becoming a m a t t e r  o f  wor ld-wide concern 

RESOURCES: Sound f i lms t r i p : "Us i ng Up Our Natura 1 Resources", (source : 
Our Changing Envi ronment F i  lmst  r i  p Set, - f r o 1  t Assoc ia tes )  

Student research a c t i v i t y  sheet;  Science books and o t h e r  
re fe rence  m a t e r i a l s  r e l a t e d  t o  m ine ra l  resources 

PROCEDURE: The I n s t r u c t o r  S h a l l :  

( 1 )  Have t he  c l a s s  v iew and d iscuss  t he  con ten t  of t he  f i l m -  
s t r i p .  Ask t he  c l a s s  t o  d e f i n e  t h e  terms renewable and 
nonrenewable resources. Have them c i t e  examples o f  
b o t h  c lasses .  

(2) Descr ibe t h e  importance o f  conse rva t i on  o f  o u r  n a t u r a l  
resources, e s p e c i a l l y  t he  nonrenewable types.  Give t h e  
c l a s s  severa l  examples o f  m inera l  resources t h a t  a r e  
now i n  s h o r t  supply .  

(3) Ass ign t h e  research a c t i v i t y  r e l a t e d  t o  m i n e r a l  -re- 
source reserves. 

(4) Discuss t h e  r e s u l t s  o f  t he  s tudy  a f t e r  t h e  c l a s s  has 
completed t he  exe rc i se .  Ask t h e  c l a s s  t o  l i s t  some ex-  
amples o f  m ine ra l s  t h a t  a r e  s t i l l  abundant i n  supply .  
A l s o  l i s t  t h e  m ine ra l s  i n  which t h e  reserves  a r e  becorn- 
i n g  c r i t i c a l l y  low. Ask t he  c l a s s  t o  suggest some meth- 
ods t o  h e l p  i n  t he  conserva t ion  o f  these m i n e r a l s .  

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIV ITY NO. 18 - 

"A Bounty o f  Natura l  Resources" 

C i t i zens  o f  the  Uni ted States have been Fortunate f o r  a number o f  
reasons, no t  the  l e a s t  o f  which i s  the  unusual ly  l a rge  supply o f  natu-  
r a l  resources t o  be found w i t h i n  our boundaries. Some nat ions,  l i k e  
Great B r i t a i n  and Japan, do not  have enough resources o f  t h e i r  own to  
supply t h e i r  personal and i n d u s t r i a l  needs. The Uni ted States, on the 
other  hand, has always had more than enough o f  almost every major re-  
source and, i n  f a c t ,  we have been an expor ter  o f  many of them. 

O f  course, t h a t  doesn't  necessar i l y  mean t h a t  we' re " a l l  se t t '  f o r  
a l l  o f  h i s t o r y ,  as f a r  as resources go, We're a l ready aware af t h e  
dwind l ing  supply o f  petroleum, copper, n a t u r a l  gas, and o t h e r  minera ls  
on which our  way o f  l i f e  depends. What k i n d  o f  shape a r e  we r e a l l y  i n  
as f a r  as our  n a t i v e  minerals go? How long can we r e a l l y  cont inue to  
r e l y  on our  own resources f o r  every th ing  we need t o  keep our  way o f  
l i f e  running? These are  some o f  the quest ions t h i s  a c t i v i t y  i s  de- 
signed t o  answer. 

The c h a r t  on the f o l l o w i n g  page l i s t s  a number o f  important inin- 
e ra l s .  For each one i n  the  c h a r t ,  f i n d  o u t  whether i t  i s  found i n  the  
Uni ted States, and i f  so, where (what s ta tes  o r  regions) .  Also f i n d  
out  what p a r t  o f  the supply we use every year comes from t h e  Uni ted 
States, and what p a r t  from outs ide  t h i s  count ry -  F i n a l l y ,  see i f  you 
can d iscover how much o f  t h a t  mineral  i s  l e f t  i n  reserves. Your teach- 
e r  w i l l  supply you w i t h  reference mate r ia l s  t o  he lp  you i n  t h i s  re-  
search. 



M l NERAL PLACES FOUND IN U.S. % OF ANNUAL USE % OF ANNUAL USE SUPPLY R E M A I N I N G  
FROM U.S. l MPORTED I N YEARS 

Petroleum 

Coa 1 

Copper 

l ron 

Z inc  

Silver 

Uran i um 

A1 umi num 

Magnes i urn 

Lead 

Sul f u r  

Asbestos 

Potash 

Phosphate 

Gypsum 

S a l t  



LEARNING ACTIVITY NO. 19 - 
"Using Natural Resources - Student Inventory" 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom; home environment 

OBJECTIVES: The Student Shall: 

(1) I 1  lustrate the fact in writing that the conservation 
of our natural resources is essential to meet the 
needs of present and future generations 

(2) Investigate their personal consumption practices in 
terms of using natural resources 

RESOURCES: Student activity sheet related to consumption of natural 
resources 

PROCEDURE: The instructor Shall: 

(1) Describe the importance of conserving our natural re- 
sources during a class discussion. He will explain the 
implications of earth's increasing population as it re- 
lates to resource consumption- 

(2) Ask students to compare our standard of living and 
lifestyle with that of people in underdeveloped coun- 
tries. Have them discover how the demands on natural 
resources are directly related to these factors. 

(3) Assign the stadent activity related to consumption of 
natural resources. Ask students to inventory thei r own 
personal demands on natural resources. 

(4) Discuss the results o f  the student inventory after the 
class has finished the activity. Have the students 
identify some of the methods by which they are wasting 
or misusing natural resources. Ask the class to 1 ist 
alternatives that would help correct some of these 
wasteful practices. 

ACTIVITY TIME LENGTH: 1 Day 



LEARNING ACTIVITY NO. 19 - 
"Using Elatural  Resources - Student I nven to r y "  

Consider t he  types o f  n a t u r a l  resources you have consumed o r  made use o f  i n  t he  l a s t  24 hours.  
Using t h e  c h a r t  below, i d e n t i f y  how each was used by l i s t i n g  them under t h e  a p p r o p r i a t e  ca tegory .  
A f t e r  you have completed you r  l i s t i n g ,  cons ider  some methods by which you cou ld  h e l p  conserve ou r  
n a t u r a l  resources w i t h o u t  d r a s t i c a l l y  changing your  l i f e s t y l e .  

ESSENTIAL FOR SURVIVAL USED FOR MAINTAINING LIFESTYLE 
(BAS I c NEEDS) (BUT NOT ABSOLUTE NECESS \ T I  ES) 

LUXUR I ES 
(WASTEFUL PRACT I CES) 



LEARNING ACTIVITY NO. 20 

"Comparing information Sources - Coal Reservesfr 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

( I )  Gain experience in comparing conflicting information 
sources for varying value positions 

(2) Draw valid conclusions from data and make inferences 
on the basis of the data presented 

RESOURCES: Student activity sheet containing information representing 
two conflicting views concerning coal reserves 

PROCEDURE: The Instructor Shall: 

(1) Explain to the class the purpose of this activity. 
Tell students that the exercise is designed to give 
them experience in making a critical evaluation of con- 
flicting information sources. 

(2) Assign the activity and allow the class a reasonable 
period of time to complete the exercise. Ask students 
to analyze what they read criricalty and answer the 
questions to the best of their ability. 

(3) Use the questions stated on the student activity sheec 
as a basis for discussion after the class has completed 
the exercise. 

ACTIVITY TIME LENGTH: $ Day 



LEARNING ACTIVITY NO. 20 

"Compar i  n g  l n f o r m a t  i o n  S o u r c e s  - Coa 1 R e s e r v e s "  

T h i s  a c t i v i t y  i s  d e s i g n e d  to  g i v e  y o u  some e x p e r i e n c e  i n  making  a 
c r i t i c a l  e v a l u a t i o n  o f  i n f o r m a t i o n  s o u r c e s .  T h e  f o l l o w i n g  i n f o r m a t i o n  
w a s  t a k e n  f r o m  t h e  May 27, 1 9 7 2  i s s u e  o f  E n v i r o n m e n t a l  A c t i o n .  tt r e p -  
r e s e n t s  t w o  c o n f l i c t i n g  v i e w s  c o n c e r n i n g  t h e  e x t e n t  of o u r  n a t i o n ' s  
c o a l  r e s e r v e s .  You w i l l  b e  a s k e d  a  number o f  q u e s t i o n s  w h i c h  p e r t a i n  
to  t h e s e  two  s o u r c e s  o f  i n f o r m a t i o n .  A n a l y z e  w h a t  y o u  r e a d  c r i t i c a l l y  
a n d  a n s w e r  e a c h  q u e s t i o n  t o  t h e  b e s t  o f  y o u r  a b i l i t y .  

Not l o n g  a g o  G e n e r a l  E l e c t r i c  p u b l i s h e d  a n  a d v e r t i s e m e n t  
i n  t h e  U.S. d e a l i n g  w i t h  m a n ' s  l i m i t e d  c o a l  s u p p l y  a n d  t h e  
n e e d  for d e v e l o p i n g  n u c l e a r  g e n e r a t o r s  for s u p p l y i n g  e l e c t r i c -  
i t y .  Here i s  t h e  main  t e x t  o f  t h a t  a d v e r t i s e m e n t :  

E x p e r t s  s a y  a l l  t h e  e c o n o m i c a l l y  r e c o v e r a b l e  c o a l  i n  t h e  
U.S. may d i s a p p e a r  i n  80 to 1 5 0  y e a r s .  T h e  w o r l d ' s  s u p p l y  i n  
300 y e a r s ,  And g a s  a n d  o i l  b e f o r e  t h e n .  T h e  w o r l d  m u s t  f i n d  
o t h e r  f u e l s ,  e s p e c i a l l y  new f u e l s  to  g e n e r a t e  e l e c t r i c i t y .  
One a n s w e r  i s  n u c l e a r  power .  G e n e r a l  E l e c t r i c  h a s  68 n u c l e a r  
power  p l a n t s  i n  t h e  w o r k s  t o  h e l p  meet e l e c t r i c  n e e d s  for 
y e a r s  to  come. F a r  beyond  t h a t ,  G .E .  i s  w o r k i n g  w i t h  t h e  
g o v e r n m e n t  a n d  u t i l i t i e s  o n  a  new n u c l e a r  power  p l a n t ,  a f a s t -  
b r e e d e r  reactor. T h e  f a s  t - b r e e d e r  r e a c t o r  h a s  af r e a d y  b e e n  
t e s t e d .  Not o n l y  w i l l  i t  make e l e c t r i c i t y  b u t  i t  w i l l  ?!so 
make more f u e l  t h a n  i t  u s e s .  S o  i t  w i l l  p o s t p o n e  t h e  f u e l  
s h o r t a g e  . . . p  e r h a p s  f o r  t h o u s a n d s  o f  y e a r s .  G . E .  i s  a l s o  w o r k i n g  
o n  ways  t o  t r a n s m i t  more  e l e c t r i c i t y  o v e r  p r e s e n t  w i r e  a n d  
t h r o u g h  new u n d e r g r o u n d  d i s t r i b u t i o n  s y s t e m .  T h e r e  is n o  
e a s y  way t o  meet f u t u r e  e n e r g y  n e e d s ,  b u t  G.E.  i s  w o r k i n g  to  
make i t  e a s i e r .  

1. It is c l e a r  t h a t  G e n e r a l  E l e c t r i c  is a t t e m p t i n g  to  c o n v i n c e  t h e  
p u b i i c  o f  s o m e t h i n g .  What i s  i t ?  W r i t e  y o u r  a n s w e r  b e l a w :  

2. G.E. i s  c l e a r l y  i n  f a v o r  o f  p r o m o t i n g  more n u c l e a r  power  p l a n t s .  
What a r g u m e n t  i s  G . E .  u s i n g  t o  e s t a b l i s h  t h e  n e e d  f o r  t h e  p l a n t s ?  



Now l e t ' s  t u r n  to a n o t h e r  set o f  f i g u r e s .  T h i s  d a t a  w a s  p r e p a r e d  
f r o m  t h e  B u r e a u  o f  Mines  s t a t i s t i c s .  

LIFE EXPECTANCY OF COAL RESERVES 

The  f o l l o w i n g  is t h e  e s t i m a t e d  t i m e t a b l e  f o r  d e p l e t i o n  o f  p r e s e n t -  
l y  r e c o v e r a b l e  b i t u r n i n o u s  c o a l  a n d  l i g n i t e  r e s e r v e s ,  a s s u m i n g  a n n u a l  
p r o d u c t i o n  f i g u r e s  f o r  t h e  y e a r  1970 .  

Q u a n t i t y  
( b i  11 i o n s  o f  s h o r t  t o n s )  

T o t a l  d e e p  m i n e  r e s e r v e s  356 
Deep m i n e  ( l o w  s u l f c r )  reserves 221 
T o t a l  s t  r i p p a b l e  r e s e r v e s  4 3 
S t r i p p a b l e  ( l o w  s u l f u r )  r e s e r v e s  31 

L i f e  E x p e c t a n c y  

590 y e a r s  
367 y e a r s  

71 y e a r s  
51  y e a r s  

1 .  In w h a t  ways  d o  t h e s e  f i g u r e s  d i f f e r  f r o m  t h o s e  p r e s e n t e d  by 
G e n e r a l  E l e c t r i c ?  

2. Why is i t  i m p o r t a n t  f o r  y o u  t o  c r i t i c a l l y  e v a l u a t e  w h a t  you r e a d ?  

C o u l d  y o u  w r i t e  a r u l e  o r  p r i n c i p l e  t h a t  s h o u l d  b e  f o l l o w e d  by 
a n y o n e  d o i  ng 1 i b r a r y  r e s e a r c h  o n  a n  e n v i  ronmen t a l  p r o b l e m ?  
(One s h o u i d  be  o b v i o u s  f r o m  t h i s  a c t i v i t y ! )  

3. Can y o u  g i v e  a n  e x a m p l e  ( f r o m  y o u r  own p e r s o n a l  e x p e r i e n c e )  w h e r e  
y o u  h a v e  b e e n  p r e s e n t e d  w i t h  c o n f l i c t i n g  f a c t s  from t w o  d i f f e r e n t  
i n f o r m a t i o n  s o u r c e s ?  -- E x p l a i n  t h e  c i r c u m s t a n c e s -  



LEARNING ACTIVITY NO. 21 

"The Population Expl os ion - Graph Construction" 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1) Recognize earth's rapid population growth as one of 
the serious contributing factors to our environmental 
p rob 1 ems 

(2) Describe the relationship between resource demands 
and increasing population 

(3) Recognize' how overpopulation can cause an increase in 
air, water, land, and noise pollution 

( 4 )  Develop ski 1 1  s in constructing and interpreting graphs 

RESOURCES: Sound filmstrip: "Population Statistics", (source: - The 
Ecological Crisis Filmstrip Set, Singer Visual Education 
I nc. ) 

Graph paper; Student background sheet listing facts and 
figures related to world population growth 

PROCEDURE: - The Instructor Shall : 

(;) ilave the class view the sound filnistrip as a group. 

(2) Summarize the major points presented in the filmstrip, 
Describe the effects of the population explosion and 
illustrate how it contributes to the problems of our 
env i ronmen t . 

(3) As a reinforcement for the concepts presented on the 
filmstrip, have the students construct a tine graph 
showing the nature of earth's population growth since 
1650. 

(4) Read the student background sheet and help direct the 
students in the graph construction exercise. Have the 
students use thei r completed .graphs for answering the 
questions stated on the background sheet. 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 21 

"The Population Explosion - Graph ConstructionfE 

A graph is an instrument used to make com?arisons or show relation- 
ships between various factors. The graph you will construct i n  this ac- 
tivity relates world population growth to the element of time. Use the 
figures given below to construct a line graph. The completed graph wilt 
show the increase in world population over many years. The graph wi 1 1  
also help you to make a response to each of the questions listed below. 

WORLD POPULATION 
(~stimated ~i~ures) 

550 million 
600 million 
730 million 
920 million 
1.1 billion 
1.6 billion 
2.0 billion 
2.2 billion 
2.5 billion 
3.0 billion 
3.6 b i  1 1  ion 
7.0 billion Projected figure 

14.0 bi 1 1  ion I I I : 

25.0 billion 8 t 
I I 

1 ,  What does the flattened curve before 1850 tell you about the rate 
of population growth up to that time? 

2. What does the curve after 1850 tell you about the rate of popula- 
tion growth since that time. 

3 .  What is meant by the term "population explosion"? (Reflect on the 
informat ion presented in the f i lmstrip!) 

4. At about which point (year) did the popt~lation explosion really 
become evident? 



LEARNING ACTiViTY NO. 22. 

"Population Studies - Creative Writing" 

SUBJECT AREAS: Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall : 

(1) Recognize that increasing world population is a major 
problem and a serious contributor to the problems re- 
lated to our envi ronrnent 

(2) Describe in writing how the demands on natural re- 
sources increase as world population multiplies 

(3) Recognize that family planning and the limiting of 
family size is important if overpopulation i s  to be 
avoided and a reasonable standard of l i v i n g  is to 
be assured for future generations 

RESOURCES : Sound f i lms tri p: "Popu lat ion Trends", (Source : The Eco- 
logical Crisis Filmstrip Set, Singer Visual Education lnc.) 

Student activity sheet for creative writing 

PROCEDURE: The Instructor Shall: 

(1) Have the class view the sound filmstrip as a group. 

(2) Dis:.:ss the cunter,t o f  the f i lrnstrip and dcscribe t4e 
implications of earth's population explosion. 

(3) Ask the class to express their thoughts on the prob- 
lems described in narrative form. Assign each student 
to write a story, essay, poem, or other piece of cre- 
ative writing in which they describe the implications 
of the population explosion on future generations. 

(4) Have the students read what they have developed after 
they have completed the exercise, Ask the class to 
react to the ideas presented and exchange their ideas. 
Finally attempt through discussion to arrive at some 
generalization held by the class. 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 22 

"Population Studies - Creative Writing" 

The filmstrip describes some of the problems related to earth's 
population explosion. What impact w i l l  the population growth have on 
you as an individual and others in the years to come? How might your 
lifestyle or standard of living be affected? Think about the implica- 
tions of increasing world population for the next 20, 50, or 100 years. 
How will this affect you, your community, state, nation, or the world? 
Describe your views in narrative fsrnm; either an essay, short story, 
poem, or in some other manner. (YOU may use this paper for your re- 
sponse. ) 



LEARNING ACTIVITY NO. 23 

"Endangered Species Investigationf' 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1) Recognize and explain the fact that some of the things 
man does to satisfy himself can be harmful to other 
living things in the environment 

(2) Use research materials to identify animals which have 
become extinct or endangered species as a result oF 
man's activities 

(3) Define the probable causes for the endangerment of 
certain animal species 

RESOURCES: Sound f i lmstrip: "Evolution and Extinctionf', (Source: - The 
Ecological Crisis Filmstrip Snries, Singer Visual Education 
Inc.) 

Student activity sheet related to endangered animal species; 
Reference materials giving informat ion concerning extinct 
or endangered species of animal life 

PROCEDURE: The Instructor Shall: 

(1) View and discuss the filmstrip with the cTass. Cite 
some examples of animals which have become extinct or 
endangered as a direct or indirect result of man's 
activities in the environment. Ask the class to list 
some possible causal factors which have caused the prob- 
lems of extinction or endangerment. Also encourage the 
students to suggest some possible solutions for the 
problems described. 

(2) As an enrichment exercise, have the class do research 
to locate examples of endangered species other than 
those already mentioned on the filmstrip. Students 
should also list the probable causes for each endan- 

. gered species. After the research has been completed, 
allow the students to present their findings during a 
class discussion. 

ACT! V I TY T l ME LENGTH : 1 Day 



LEARNING ACTIVITY NO. 23 

"Endangered  S p e c i e s  I n v e s t  i g a t  ion"  

In t h i s  a c t i v i t y ,  you  a r e  t o  l i s t  some e x a m p l e s  o f  a n i m a l s  w h i c h  
a r e  a c t u a l l y  c l a s s i f i e d  as  e n d a n g e r e d  s p e c i e s .  C o m p l e t e  t h e  c h a r t  
shown b e l o w  w i t h  t h e  i n f o r m a t i o n  you  o b t a i n  i n  y o u r  r e s e a r c h .  L i s t  as  
many e x a m p l e s  a s  y o u  c a n  p o s s i b l y  l o c a t e .  Your t e a c h e r  w i l l  p r o v i d e  
y o u  w i t h  some r e f e r e n c e  m a t e r i a l s  f o r  t h e  r e s e a r c h .  You may a l s o  h a v e  
access t o  o t h e r  r e s o u r c e s  to h e l p  y o u  i n  t h i s  i n v e s t i g a t i o n .  

ENDANGERED ANIMAL SPECIES 

Name o f  E n d a n g e r e d  Number 
Art i  ma 1 Remain ing  

P r o b a b l e  C a u s e  
of E n d a n g e r m e n t  



LEARNING ACTIVITY NO. 24 

"investigation of Noise Pollution" 

SUBJECT AREAS: Science; Social Studies; Lar:guage Arts 

INSTRUCTIONAL SETTING: Classroom and Outdoor Activity 

OBJECTIVES: The Student Shall: 

(1) Describe how noise can contribute to problems related 
to environmental pollution 

(2) Investigate the sources and nature of wise i n  the en- 
vironment and its effects on human populations 

RESOURCES: Motion picture: "Noi r~e - The N t r ~  Pol lutant", (source: 
Indiana University A.V. Center, Bloomington, fndiana) 

Student activity sheet; cassette tape recorders; a supply 
of blank tapes 

PROCEDURE: - The Instructor Shall: 

(1) Advise the students that noise is a form sf pollution 
that is often overlooked when considering problems re- 
lated to the environment. 

(2) Ask the students to define noise. Have them list some 
sounds which are especially irritable to the sense of 
hearing. 

(3) View and discuss the film which describes the effects 
of noise pollution on human populations. 

(4) Ask students to keep a record for 24 hours of a1 t the 
sounds they encounter that might be classified as noise. 
They should also record some of the most unpleasant 
sounds to serve as examples of noise pollution- Pro- 
vide blank tapes for the activity. (~ost students will 
have access to a tape recorder, ) 

(5) Play the tapes of the recorded noise examples. Ask the 
class to identify the noises which are most irritable, 
Discuss the effects of these sounds on people. 

(6) Develop, on the chalkboard, a master 1 ist of noise ex- 
amples from the individual lists made by the students. 



Categorize the disturbing sounds into groups such as 
those caused by people, automobiles, trucks, airplanes, 
and so forth. Try to determine the major sources of  
this form of pollution. 

(7) Ask students to offer some suggestions For reducing 
noise pollution in the local community. 

ACTIVITY TIME LENGTH: 2 Days 



LEARNING ACTIVITY NO. 24 

"Investigation of Noise Pollution" 

This activity w i l l  help you become more aware of the seriousness 
of noise pollution in the environment. Use the chart below to list 
various examples of noise pollution you encounter during the next 24 
hours. When iisting the examples, be sure to identify the source and 
location of each. The teacher will provide you w i t h  a blank tape so 
that you might record some of the most irritable and unpleasant sounds 

NOISE POLLUTION EXAMPLES SOURCE AND LOCATlON 

1 .  1 .  



LEARNING ACTIVITY NO. 25 

"Environmental Values Clarification - Student Surveyt1 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: .- 

(1) Identify personal values and beliefs concerning envi- 
ronmental Issues 

(2) Recognize conflicting points O F  view regarding issues 
related to the environment 

(3) Debate the issues related to envi ronmental problems 

RESOURCES: - Student Environmental Values Clarification Questionnaire" 

PROCEDURE: The Instructor Shall: 

(1) Read the directions for the environmental clarification 
form to the class. Explain the nature o f  this survey 
and the factors which it will measure or assess. 

(2) Ask the class to complete the questionnaire. 

(3) Compi le the results of the survey for the entire ''lass 
on the cha 1 kboa rd . 

(4) Compare the responses on each survey question. Note 
any similarities or wide differences in the responses. 
Have the students discuss their values and explore the 
reasons for the differences. (Consider the postsummary 
discussion questions.) 

ACTIVITY TIHE LENGTH: & Day - 



L.EARMING ACT1 VITY NO. 25 

"Environmental Values Clarification - Student Survey" 

This activity is designed to let you compare a few of your envi- 
ronmental values with those of your classmates. Below, you wit1 find 
ten statements with which you may agree or disagree. Following each 
i s  a number 1 ine ranging from "strongly disagree'' to "strongly agree". 
You are asked to ci rcle the number of the response which best reflects 
how YOU feel about the statement, (~ollow the key shown.) 

Strongly Disagree Disagree Neutral - Agree - Strongly Agree 

1 2 3 4 5 

1. The killing of deer by hunters is an important part of keeping the 
herds healthy. 

2. The great whales don't belong to any nation and, therefore, any 
nation that wants to hunt then should have the right to do so. 

3, No human female should be allowed to have more than two children. 

1 2 3 4 5 

4. Laws should be passed making car pools mandatory in large towns 
and cities. 

5. I would be willing to cut my television viewing in half as a vol- 
untary act to conserve electrical energy. 

1 2 3 4 5 

6. Humans should be required to recycle steel, aluminum, and glass. 

1 2 3 4 5 



7. The recycling of steel, aluminum, and glass should be mandatory 
even i f  it is not currently profitable. 

1 2 3 4 5 

8. Air pollution standards should be lowered in order to get better 
gasoline mileage in automobiles. 

9. Only those people who live alone or have special problems should 
be allowed to keep a dog or a cat because o f  the tremendous amount 
of food energy consumed by pets. 

1 2 3 4 5 

10. Nuclear power plants should be built at the fastest possible pace 
to produce needed electrical energy. 

POSTSUMMARY D f SCUSS 1 ON QUEST1 ONS 

I .  Analyze those statements for which there i s  a wide difference of 
opinion. Why does that difference exist? 

2. What seems to be the solution to an environmental issue where there 
are strong and differing value positions? 

3. Could it be possible that differing value positions are the very 
things that create environmental issues in the first place? Why? 



LEARNING ACTjVITY NO. 26 

"Environmental Deterioration - Cartoon, Poster Creations" . 

SUBJECT AREAS: Art; Social Studies 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1)  1 1  lustrate or describe how sonte aspects of our techno- 
logical culture contribute to environmental degrada- 
tion. 

(2) Use cartoons, posters, and other illustrations to 
communicate ideas concerning issues related to envi- 
ronmental deterioration 

RESOURCES: Drawing paper; tagboard; construction paper; colored pen- 
cils; magic markers; other drawing materials 

Student background sheet for the activity 

PROCEDURE: The Instructor Shall: 

(1) Review some of the major concepts presented in this 
unit of study related to the environment. Help the 
students reflect on the major forms of environmental 
pollution and ask them to describe some of the main 
causal factors. (Emphasize the fact that man is often 
a major contributor to the degradation of our environ- 
ment.) 

(2) Ask the students to think of an example of visual pol- 
lution or some other evidence of environmental deter- 
ioration. Have them illustrate their examples by cre- 
ating a cartoon, poster, or some other f ~ r m  of art work. 

(3) Display the illustrations in the classroom and through- 
out the building.  h hey may also be displayed in busi- 
ness places and other public buildings.) 

(4) During a class discussion, comment on the variety of 
the ideas presented in the illustrations. Express the 
value in this form of communication. 

ACTIVITY TIME LENGTH: 1 Day - 



LEARNING ACTIViTY NO. 26 

"Environmental Deterioration - Cartoon, Poster Creations" 

We have explored many of the causal factors which are related to 
environmental deterioration in this unit of study. We can recognize, 
through our study, that man is often the major contributor to the de- 
gradation of our environment. Much of the visual pollution which sur- 
rounds us is a product of man's destructive activities. 

Think of one example of visual pollution that has been brought to 
your attention. (Consider water pollution, air contamination, land 
misuse, wasteful practices, and noise pollution in making a selection 
for your topic.) I 1  lustrate the nature of this form of pollution by 
creating a cartoon, poster, or some other type of art work. A caption 
for your illustration would be most appropriate! Try to convey some 
message related to envi ronmental deterioration in your effort.  h he 
illustrations from all class members will be displayed.) 



LEARNING ACTIVITY NO. 27 

Unit Summary - "We Can't Run Away Any Longer" 

SUBJECT AREAS: Science; Social Studies; Language Arts 

INSTRUCTIONAL SETTING: Classroom 

OBJECTIVES: The Student Shall: 

(1) Recognize that early man had little influence on his 
environment, yet that modern man has been able to 
cause profound changes in his surroundings 

(2) Realize that the environmental crisis is the result 
of hundreds of years of abuse and misuse of nature's 
gifts 

(3) Describe how increasing world population makes con- 
tinually greater demands on nature and causes environ- 
mental problems to mu1 t i  ply at an alarming rate 

( 4 )  Recognize that man has the i ntell igence and abi 1 i ty 
to meet the crisis of the environment. But people 
must be made fully aware of it and of its probable 
consequences. 

RESOURCES: Short story related to the history of man's lnteraction 
with nature: "We Can't Run Away Any Longer" 

PROCEDURE: The Instructor Shall : ---- * 

(1) Allow the students an ample amount of time to read the 
short story. (Or it may be read orally to the class.) 

(2) Discuss the content of the story. Stress the fact that 
man can no longer ignore the serious environmental prob- 
lems facing our society. (Only by solving the great 
problems we have created in the environment can we 
achieve the promise of a healthier and more satisfying 
life for ourselves and for future generations.) 

(3) Summarize the major concepts developed in this unit O F  
study. 

ACTIVITY TIME LENGTH: 4 Day 



LEARNING ACTIVITY NO. 27 

U n i t  Summary - "We Can't  Run Away Any Longer" 

U n t i l  r e c e n t l y  man d i d  n o t  have much inf luence on the biosphere, 
When he was a hunter ,  he k i l l e d  the animals and gathered the  p l a n t s  he 
needed f o r  food and c l o t h i n g .  He used stone f o r  t o o l s  and c l a y  f o r  
pots. His  few a c t i v i t i e s  exterminated no animal o r  p l a n t  species and 
p o l l u t e d  few streams and h i s  campfires d i d  n o t  se r i ous l y  p o l l u t e  the  
a i r .  He used such smal l  amounts o f  the na tu ra l  resources t h a t  even i f  
he had no t  ex i s ted ,  i t  would have made no not iceab le  d i f f e rence .  

When man became more numerous and c i v i l i z e d ,  he d i d  begin t o  make 
a d i f f e rence .  This  was e s p e c i a l l y  t r u e  i n  Europe. He destroyed the  
f o r e s t s  i n  some areas. H is  domesticated animals overgrazed the  grass- 
lands which then became unproduct ive wasteland. He had so many c h i l -  
dren t h a t  the land cou ld  n o t  support the ever increas ing  populat ion.  
H is  wastes began t o  p o l l u t e  the  streams and a i r .  A l l  o f  t h i s  meant 
t h a t  the l o c a l  environment cou ld  no t  t o l e r a t e  h i s  a c t i v i t i e s .  He was 
des t roy ing  n a t u r a l  resources f a s t e r  than nature  could replace them. 

But there  was always a s o l u t i o n  - move. And so he did. Many 
people found new homes i n  A f r i c a ,  North America, South America, and 
Aus t ra l i a .  For several cen tu r i es  these new lands cou ld  supply t h e i r  
needs and cope w i t h  t h e i r  wastes. Nature seemed -- soooo b ig ,  and f o r  a 
whi l e  man's demands on the  whole biosphere were no t  so great.  

Things a re  d i f f e r e n t  now, There are no - new cont inents  t o  be d i s -  
covered. Nearly a l l  the land t h a t  can be used t o  grow man's food i s  
being used. We c a n ' t  run any longer t o  a p lace  where the re  i s  an a- 
bundance o f  f e r t i l e  land, c lean a i r ,  p l e n t y  o f  na tu ra l  resources and 
unpo l lu ted  streams. For the  f i r s t  t ime i n  h i s t o r y ,  man must face t h i s  
choice: E i t h e r  he learns  t o  l i v e  w i t h  nature,  o r  he cannot l i v e  a t  
a l l ,  He can no longer l i v e  by des t roy ing  na ture  and then moving on. 

Your parents now face t h i s  choice, and i n  the years t o  come you 
w i l l  have t o  face i t .  More water i s  needed i n  homes and i n  industry ,  
y e t  we are  p o l l u t i n g  the  water  we have. We enjoy the convenience o f  
the  automobile, b u t  i t s  exhausts a re  making the  a i r  i n  many o f  our  
c i t i e s  harmful t o  hea l th .  We need more food, ye t  some o f  our  a g r i c u l -  
t u r a l  p r a c t i c e s  a c t u a l l y  destroy the a b i l i t y  o f  the iand to produce. 

The environmental c r i s i s  i s  the r e s u l t  o f  several  hundred years o f  
neg lec t .  The problems cannot be cured overn igh t .  Though the s i t u a t i o n  
i s  ser ious,  i t  i s  c e r t a i n l y  no t  hopeless. More and more, i n d u s t r i e s  
and government a re  making e f f o r t s  t o  cooperate i n  improving envi roq-  
mental cond i t ions .  Lead i s  being removed from gasol ine.  Automobile 
manufacturers are  spe,nding l a r g e  sums o f  money t o  design engines t h a t  
w i l l  no t  cause p o l l u t i o n .  We may see steam o r  e lect r ic-powered cars  i n  
p roduct ion  w i t h i n  a few years. Cleaner, f a s t e r  systems o f  p u b l i c  t rans -  



portation in and between cities are being designed. There is wide- 
spread concern about the extinction of wildlife species. Chemicals 
such as phosphates in detergents, long-fasting pesticides, compounds 
containing mercury, and many other polluting substances are being 
banned. New methods of reclaiming water from sewage are being designed. 
The importance of photosynthesis, the key to life, is being recognized 
by more and more people. Many factories are being equipped with filters 
and other smoke-control devices. The use of "clean-burningti fuels is 
increasing. New methods and better locations for disposal of solid 
wastes are being sought out. 

You might wonder, What can one person do to keep the world 1 ivable? 
Perhaps the first thing to do is change the question to, What must I do? 
There is quite a lot! All of us, both individuals and groups, have to 
change our lives so that we live in balance with the biosphere. We have 
to insist that industries not be allowed to dump their wastes into lakes 
and streams, killing the fish and making the water unsuitable for drink- 
ing. We must insist that means be taken to reduce air pollution, from 
industries and from automobiles. We must save enough of the undisturbed 
landscape to ensure the survival of wild animals and plants--and to pro- 
vide ourselves with places to observe and enjoy nature. 

These and other large, long-range tasks will require support from 
all parts of our society--government, industry, and general public. You 
can help by indicating your concern in letters to your local newspapers, 
business leaders, representatives , senators, mayor, or governor. And, 
before long, you will be able to vote for those lawmakers who show they 
care about the environment and are anxious to protect it. 

There are also things you can do that will make a difference imme- 
diately. Most people are thoughtful, but some are not. You may see 
litter in the streets, in parks, or even in parts of your school yard. 
If you and your classmates decided not to fitter, and also decided that 
every day each of you would pick up one piece of paper or an empty bot- 
tle and put it in a trash basket, you would soon have a much more pleas- 
ant environment. 

But more than anything else, you must think. You now know a great 
deal about the biosphere. You know that it is in delicate balance and 
must be treated gently. It is up to each of you to see that what you, 
your community, and your country do will not interfere with that bal- 
ance. Protect the biosphere--it is the only one you have! 

SOURCE : "Eco 1 ogy : The C i ty" 
by George McCue 
Ben Ziger, Inc. 
C - 1971 




