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PREFACE

)
y
~ AETS Yearbook VI was born in the minds of a few educators who are
sensitive to the role of science in society. It was felt that there
was/1s a need for a document which contains summaries of major issues
and problems facing the teacher in science and science education in
general. Authors were identified on the basis,that each could contri-
bute material drawn from personal experience q&g insight that would
" come only after considerable thought and long
" It is fair to say that several of the chapters assumed new dimensionms as
the authors worked through the issues. Nevertheless, th¢ basic structure
of the book as originally conceived has been maintained.

Topics in this yearbook have been identified as issues which g0,
beyond ‘the content of -science or methodology of science teaching. The
chapters are not elements of philosophy reflecting the quandry of
science teadching and its relationship to the-nature of science. Rather,
an attempt 1s made to discuss the influence of-'society on both science
and science teaching as well. as the influence of science teaching omn
society. Issues which are drawn from socilety ari. :afluence the teach-
ing of science are readily identified. The conflic: between science
and other belief systems are discussed. Elements which reflect cultural
values and .therefore influence science and science teaching are ' ‘
developed without judgment. - ’

It would be presumptuous of those of us involved in the production
of this yearbook to suggest that the ideas represented here are all
unique. Education has been in a state of ferment for a decade or more.
Dur®ng that perigd of time much has been written and numerous attacks
have been made ot science as it relates to society and on science con-
tent and science curricula. Such attacks would suggest that more
effort must be devoted to bridging the gaps between the scientific
community and the broader society. Teachers in science can. play a2
significant role in identifying the knowledge needs of society.

Teachexrs inf®science play a major part in the education of society as
to the strength and potemtial of science. '

It is believed that this yearbook can be a useful resource to those
who are or will be confronted with questions and concerms that go beyond
teaching methodology or subject matter comtent. Clearly, this AETS
Yearbook does not provide answers to the issues of the day. Rather,
the chapters are additional pieces of the puzzle or puzzles related
to scilence. teaching. It is thought that Science Education/Society:

‘A Guide to Interaction and Influence will serve as a valuable supple-
mental reading for both preservice ,and inservice courses for teachers !
in science.  , ' ‘

/,
K“/A‘\ v David H. Ost, President
- Association for the Education
' of Teachers in Science

January, 1978

volvement with the issue.
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mmonucnbn S

— . Science/Society issues have become part of the public consciousness.
The topics of "relevancy" are being debated by governments, business, and
individuals; that these topics should become pertinent in the science
classroom should be no surprise. The papers which make up this Yearbook
are designed to explore Science/Society issues from the point of view of
science education, The issues were chosen and discussed by their authors
to explore two aspects of Science Education/Society: their interaction
with and their influence upon each other. Part I of the Yearbook focuses
‘on topics of concern to society which are either science-based or a func-
tion of science ‘teaching. Part II deals with societal imstitutioms or
social movements which influence science education. 'Part III is com-
cerned with nature of the Science Education/Society interaction. Common
themes run through all these papers: themes of values, interdisciplinary
concerns, and relevancy. : v

It is hoped that these papers will be practical as well as inter-
esting. To this end the Yezrbook is not a detailed and complete‘dis—
cus;éon of the subjects covered but instead provides the reader with an
overview of most important issues, discusses the Importance of the issues-
to science education, makes recommendations for more in-depth study of
topics and makes recommendations to teachers concerning the topics.: The
subtitle of the Yearbook calls it a,guidégand that is just its intention:
that the Yearbook be a sourcebook or issues book for Science Education/
Society. K o

‘ " By nature the topics covered in these papers are controversial. It
s not the intention of this Yearbook to present a particular point of
iew or to necessarily cover all sides of a controversy. The approach
taken by the Yearbook was to allow~experts'§n~the topics to present
their ideasv Hopefully,'these'papers will provide controversy and
4ation to the extent that further reasoned consideration of the
topics will result. o : -

Although there is great overlap and correlation between and among
the topics, each is treated separately and stands alone. The topics
treated here. are not exhaustive; Science/Society interactions give one
‘a.constantly changing list of possibilities. . It is hoped that this
Yearbook .will prove useful andbalso interesting to Science educators.

[t
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PART I: SCIENCE EDUCATIO\I AND 115 INFLUENLE O A0 IRIERALIIOY AL

\ [ S

“Education-

- o <
1)

, Ihis part of the yearbook con51sts of ‘twelve papers" whlch

.7, focus on topics $f concern to society which are either science-

" . based @r a function of science teaching. This’part might be .
visuglized as shown in the figure above. The papers have similar

. formats. Each provides an overview of the topic including appro-

" priate background information and idzntification of major issues.
Recommendations to teaEha;s on hown to handle the topic are then-
discussed. .Where appropriace, suggested 1nstruct10nal units, \\*///
broad curriculum proposals, or lists of "do's".and "don'ts" are
proposed. If the author recormends to aot deal with the issue -
in the~sc1ence ClaSJrOOﬂ, suggested defenses. tp use gnd actions
to take are proposed. Each paper ends with a Alig/dsn;esoufce
‘materials suggesge"readlngs oc annotated b1b1 graphy.

-3



Martin Hetherington

" or energy transfer.

Energy 1s-certvainiy ong of ch€ most LWHPLILEins SEESIEL/ ob o= d
issues of our time. Govermment, the energy industry, ard individual
eitizens are caught up in a morass of claims, changes, hopes, and _
fears. Educatiod must make its contribution so that upcaming generations .-
are-#iot caught in the same problems we are. Mortin Hetherington argues
that for enerdy education to be effective it rust consider the social
and historical aspects of emergy and.be integrated throughmut the school
and eurriculum. He presents @ model for developing energy education
materials which takes students through various levels of complexity
from emer¢y awareness to action.-. S -

ENERGY A " a-:..,;

RACKGROUND IN ENERGY EDUCATION.

——

In reviewing several textbooks used in middle and secondary school
science programs one fact comes through very clearly, Emergy is an
important concept. Additionally, it is evident that most of the infor--
mation deals with energy definitions, forms of energy, energy transfer,

'-and energy technclogy. The fault I find with this is that energy is .
‘not studied in relation to the fuel that produces the energy, the -

state of the art of énergy technology, or the time line necessary to

] . : - .
develop this techpology. There is no mention of the rate at which man
uses his ene tl/esources.'_Energy in its present. forms is referred to R

as though it will always be present for-man's'use.,'The_gpncept’ﬁf

entropy is aot well developed in most. programs. - -

One area qof energy education I did not see adequately covered in
any of the ma¥erials I-.reviewed was the interrelztedness cI energy.
We usually teach that all energy originates from the sun, but-after
that we ‘seldom make connections as to how energy flows through a system. .
We do this for food webs or food chzins. We also do some of.this when
we tell about machines and work but we do not connect the two systems
in any way. The student does not get a complete view of energy flow

-

. We do nothing with the historical, economic or social aspects of-
energy in science. We lose track of the role energy has played in
human civilization. These are all needed to study qur historica..use
of energy and for students and teachers alike to better understand
what we should expect in the future. . .

Specific Subject Matter

»

Pt

-

The-sciences for years have divided energy {nto various discipliﬂes._f/f.

‘The biologist knows energy as it deals with living systems. Thé: physi- )

cist knows energy by a series of laws, kinds of energy and types of o

- ‘ . ' 7
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energy (such as nucléar energy). .The chemist thinks of energy in terms
of chemlcal”reactions energy levels-of atoms, heat energy .and gas laws.

~ These are 311 important, but no one ever tells the student how'all this '

e

energy works in the day-to-day operation of his life. Most people never
make ‘any connection between the conversion of energy to food when they
think about energy, Most individuals only connect energy‘w1 h types of
fuel such as gaSoline with transportation, natural gas with heat@ -coal
with industry, and nuclear power with electricity, These are often the
only connections made. Enérgy in the natural system is simply taken

o for granted or ignored. Light, sound, heat, w1nd waves and all other
‘natural forms of energy are not even cons1dered except in theoretlcal

g discussions.

~

The physics student, reading that energy is the ability to do work,

is not ‘even thinking of the energy he is using-when he is reading words
and prOcessing the 1nformation. -

e

We must make energy education more meaningful. It must become more

‘than "something I learned in a science class." It must become a way of

1tfe,

Energy Education Programs in the Schools,Eoda

T Energy education is being taught in many schools today. Some of
the lessons are even being taught by teachers, Many more, however, are

from first-hand knowledge. In the winter of 1976-77 we experienced one

of the coldest winters in history. Many schools were closed because ve .

ran short of natural gas. It was ironic that Texas, one.of the leading
states in the production of natural gas, was hit first by the gas short-
age. Students are learning that fuel costs are up and this leaves less
money for other things the family may want to buy.. There is more talk
about energy than ever before. 1 : '

What is happening in.schools about energy education? After the
1973 oil embargo the federal and state governments got busy to see what
programs could be offered to schools. The Bolton Institute, through a

grant from the Pederal Energy Administration, offered Energy Education

Workshops (Bolton, 1976). These workshops were designed for teachers
and students at the middle and high school levels., The goal of the
workshops was to establish, in 2ach.of the seven states where they were
held, a better understanding of energy problems within the state.
Students and teachers worked out projects and programs with the support

'!of the state energy offices, state and local ‘education offices, busi-
' ness, and industry, These projects were then implemented in their
'.local schools. : '\ ' '

Other projects have been conducted by local utility companies
working with schools on eneigy education., Many materials, films, and

- teacher packets have been maie available free or at very little expense

by many industries. Some of these materials’ are well .done and can be

used. by teachers and students in the€ classroom. Other materials are of .
no use to teachers because they are too ‘techr:ical or they are too biased
in their presentation "The federal governtent, throughiseveral agencies

8
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like FEA and ERDA, has also made material available to teachers., Oak.
Ridge had ‘developed several programs to be used in schools. ' The Energy
Environment Simulator is one exampie.of cooperation between ERT. & Oak

‘ ‘Ridge Associated Universities., These generally are an assembly type

program which the whole school would attend; examples of these -would
be, "This Atcmic World" and "Energy Today & Tomorrow." - Programs, such .
as “Energy and Man's Enviromment,” which works directly. with the
schools in the western United .States, have been very effective. State
programs wnich operate out of colleges and.universities (Wert, 1977)
have also joined to help schoals with courses such as. Pennsylvania
State University®s Nuclear Science Course for Teachers :aund Project
Entropy which conducts workshops from Michigan State. University. The
National Science Teachers Association hac developed Energy:packets
(Fowler, 1977) which look at energy from a social science viewpoint.:
These will be available in 1977 and can be used in science courses as
well as soclal fcience classes, See the resource section of this paper

for these and ditiOnal materials .and programs, - , ////‘

e -

Most ‘of the energy education which is being taught. in the schools
today is on a single topic of energy. This is usually. accomplished by -
a project dealing with ’rgy ‘orienergy concepts taught in a science
class. There seems to have beed no attempt to incorporate energy as a
subject into a wide var1ety of SdeeCt matter areas, People do not
understand energy units, energy economics, energy conservation or many
other'important energy concepts that affect their _everyday lives.

In 1976 the Federal Energy Administration had three projects which

o should help to determine what energy education should ‘do in the schools.

One project was to prepare a bibliography of all energy materials

| available at that time (Jones, 1976). Another was to have a series of
hearings to find out what education needed to .teach about energy (Educa-.-
’-tional Testing Service, 1976) and the third “project was the development

of & X-12 curriculum matrix for energy education (Hetherington, 1976).
All of these projects have been completed and the information is avail-
able to teachers. See the resource section for 1nformation on these

lpro;ects.

T

" ENERGY ISSUES

Science classes. have .dealt with-the topic .of energy in a very
classic way as has been mentioned above. The time has come for the
energy issue to be faced by teachers and students and for some real
research to be done to look at all the factors which effect energy.
"This means to look beyond the emergy "facts” to how decisions about
energy resources, energy policy, and energy research are being made.

Resources

Most students are not informed about our fossil fuel supply. They -

are not informed abogitthe differences between high sulfgr and low sul-
fur coal. They are ~aware of coal reserves or the problems’

_ -9
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associated with strip mining and water supply or land reclamation. They
are not aware of the rate of our use of-fuel resources. They are not’
aware of the demands we place on other countries of the world because
of our tdse of fuel, Many of our students are not even aware that our

* fossil fuels are non-renewable. In other words ‘they think we can go on
forever at an ever-increasing rate of energy use. - The resource ques- -
tion must be looked at very-closely, We must also look at fuels such N
as nuclear fuels to see how long they might last. We have not dome a

good. job'of téaching about .all the other uses we have for petroleun

other than burning it. If we had to list all the products which are

made from petroleum we would fird the list would be quite long. If we ..
were to list all the energv used to produce, process, and transport "
our food we would be amazed. . :

- Energy Resources ShOle be studied very carefully by our students%_f
because they are the ones who will be affected most directly when the

é?upply Tuns out,

" Techmology . '~ | lff" - . -

Man hasfsone many things by developing his technology.  We have: - -
become smug cbout the ability to do many things by relying ony tech-
nology. We always look for a technological fix to solve our ‘problem.
- We fail to see or to teach our students the stages of technological
' development' idea stage to theory stage, to research stage to model
stage, to implementation stage. Mdny of these tbings take 30 to 30 -
years from the iaea stage to the actual working model.” In this age of . . . .o
rapid problem solwing we bgcome accustomed to instant answers, We. o TN
think everything can be accomplished by-science if we spend enough c '
money and-time on the problem. 'We must remember that the easy prob-
lems have been solved. The ones yet to be solved are complex combina- ,
tions of man and his environment.working out a-compromise. We, as 2
science teachers, must be aware 'of the state-of energy technology. Ve '
must know what is now commonly used in the production of energy, what
is in the research stage and what is in the.theory stage. We should,
also be aware of the capability of ‘an energy system and what its Mmi-
tations are. We should point out to our students that some problems '
" cannot be solved by science alone.: Some electrical generating systems
. are very acceptable to people in an area, For example, hydroelectric
‘generation is one of those techrologies we use which is cost effective.
It also provides recreation and a water supply. -
. No cost is connected with the: purchase of fuel, but it doesn't
work if there is mo water, On the other hand, nucl - generating of
electricity has had a difficult time establishing it.21f as an impor- .-
~-tant way tos generate electricity. People-have blocked the building | -
of these plants in many cases, not because we do not have sufficient -
_ knowledge of nuclear technélogy to_build such a plant, but -for a
N ) “variety of other reasons. The human input- into the decision of what
™ . . technology,will be used in the future must be a subjcct the science T
N .teacher addresses. ;o = g -
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) Altérnatives and Trade-Offs =~ E S | RN
Alternative energy systems are very iInteresting to study and many"
teachers and students alike ate interested in this area of energy
. education, . The main thing to keep in mind here relates to what has )
- already been said about technology. Some. systems are more developed
than others and many of the alternmative. systems are still not cost
- effective even though they -exist, Many students think solar energy
. " 1is the answer to all our problems until they research the field of
solar energy. It is true tha: sclar energy could be used in many
systems for heating and coolind but when we look at it for generation -
. of electricity, it is an entirely different matter. . = . N 3

. We could learn to use less energy. This comes -as a. shock to many
" students but by wise use of\energy we all could cut our energy consump-
-tion down by quite a bit. Energy conservation can be’ looked at as a B
trade-off. We can. think of ways we can save energy so we cam use it g
. . some place else, Many schooﬂs have reduced their energygconsumption
7T by '25-30 percent. This is'a goal we could all strive for. Values and ,
‘lifestyle are involved which stuuencs,as well as parents and teachers - \
are going to have to deal with., , SR

Many times the figures the energy consumer compares are the dollar fy
cost- of emergy, which are going up =»apidly, rather than the units of
energy used. - Energy costs are going to_continue to rise, but we  can
reduce the amount of energy we use by soﬂe\careful thinking about our ’
energy use and-then changing our behavior to reduce energy consumption.
Trade-offs of “all types. will be made. "We must look at our energy use
patterns in recreation, transportation, food, clothing, and housing.

We must also investigate the energy used in. the many products we con-
sume from cars to hamburgers. ' Trade-offs are.the ways we personally
can make decisions abcut our energy use, -First are those changes we

. mzke because. we have certain valves., Second, we must look at those.
trade-offs which have a positive pay-off for us or where incentives are

- glven to change our behavior; and. third, we will see trade-offs which
have penalties if we do them: I think we see from most. research ‘that
this last has the least effect on most people. -

Food and the Energy of Life

- " We are producing more food in America today than ever before at
‘ an ever<increasing cost in energy. The plants-are still as efficient
in their conversion of energy ‘as they" always have been, b/t/we do more
“processing to the raw plant material than in the : past and this costs = .
us energy. We also have food sent in. from all over the’ world so trans— :
rportation becomes a factor. . We grow food in-one area of the country
. and process_it in-another” area, then to be used in the same area where
.L.~--it was grown. Some of these practices are not well 't ought_&ht Today
Toa calorie -of consumed food requires seven to eight ‘ca ories of energy *
' to get it from the sun's energy to the table, Food habits will have R
to change so that the food web:is- shortened. We ‘should not eat as much '
meat “as we do. We should eat more plant products.- We should try to
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grow as much of our own food as possible. These practices cut down

‘energy use in ;ransportation-and processing. We should -establish a
_diet with fewer calories. Most Americans eat too much and eat ‘'the

wrong foods.

Societal Concerns and Conflicts

 Today's society uses more energy than ever before in history.
In the United States we plan our societal structure around the concept
that there will be an ever-increasing supply of energy. We have had
such an abundant. supply of energy that we waste more energy than some
countries use. We have even had the economic luxury of not paying

- the -actual cost of fuel but have supported the concept.of keeping fuel

inexpensive. so we could use more at a lower cost. "

‘As a society in the United States we are mixed in“od: opinions
about energy. In a recent poll over half of the people polled in the

It was also indicated that not much was being done about these problgmsig{

Thé,population is possibly willing to do something about .energy but the =
policymakers are not ready quite yet. This might be due to not knowing
what to do with such a complex issue as energy. We do not want to

affect the economy but at the same time we know that certain changes

in our energy policy would affect the economy. We want to create jobs; -
at the same time we know this requires energy. We know taking price
controls off fuels can have an effect on energy use but it also has

"gréat effect on the poor. Ve would like to make the right choices.as
“to where to spend our research money, but we know if we wait too long

we will not have time to develop the technology to a point where it is
resdy to be used,, We would like to.use more coal and nuclear energy
but we are uncertain about the environmental problems. We are faced
with the energy problem of wanting more energy but not knowing 1f we -

W

" cén'get]it or what the best way is to get it. e -

The society with its leaders must face this very important emnergy
question soon. We. cannot continue to ignore it and hope it will go

away. We must all work together to work toward solutions of the

‘enérgy problem.

-

The Government'S Role in Energy Poligy

The federal government does not have an energy policy. This 1s one
of the main reasons why many states or local governmental units-have not

’ esféb1f§hed any energy policy. This is also why many people do not
" recognize the importance of energy. If there were an official policy

. ment? Should they be developing programs on enefgy‘conservation?/
\ -~ - - . )

on energy we could respond to it, We now are responding to. the lack of

an energy policy.” We do have federal and state energy agencies, but-

even they are having difficulty dealing with priorities. They are ask-
"ing what should they be doing. Should they be supporting exploration

for fuel resources? Should they be promoting alternative’ energy develop-

4% . A ,
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United States felt that energy problems are serious in the country. = . ?;

Should =



they be teaching energy education to the public’ Should they be pusﬁdng
for existing energy techrology? The. answer is probably "yes" to all

- these questions and even more. . We must decide what we vant and what
we can have in the energy future. .We have to decide what technology
should be supported and what research can be developed. These are not
easy questions:because at this time we are locked into a- fossil fuel
energy future and, even more than that, in the immediate future we are
locked into petroleum as zn energy source. This cogﬂd be changed but -
it will be very difficult,

Some things we know will require laws and law enforcement to b'ing
about chapges., Some changes can be brought. about ‘by incentives of -
various kinds, We are almost certain the govermment will have a major
‘role in our energy future. .This may be made clear to us now that

" President Carter has stated his energy ‘policy. He has already asked
for an energy department at the cabinet level to comsolidate the energy
matters under one office, This will probably ‘become a reallty in 1977.

A MODEL FOR ENERGY CURRICULLM -DE_VELQH\IEK‘T

During the 1976 academic year my colleLgueé and I developed an Energy
~ Conservation curriculum matrix for the Federal Energy Administration,
This curriculum matrix is designed to take the student Erom an awareness’
level -to an action-oriented level as he goes from K-12. The important’
 part at each grade level is the decision building portion of the curricu-
lum. The decision building concert is designed to teach students how
to make decisions. At_the same time the subject of energy becomes, more
complex with the introduction of new 'subject matter areas and certain
constraints. This model has nct only sciznce concepts but also social
concerns built in. For more detail see Figure l. .
7 :
In Figure 1 the grade levels are listed on the left.” The systems
' to be studied are listed in each of the grade level ‘groups. These
systems start with those which are close to the studemnt, in fact the
student himself, to. those systems further removed from the student, .
‘which he has less control over., Some students are also studied with .
various Subsystems.- Students observe certain inputs. which require or
represent energy use and outputs which represent products,'waste, stand—
ard of living, labor, fuel, food, pollution, population, etc. The
- constrainte in the model are designed to be used as A way to look at-
the system. To -concentrate on the constraints listed for each system .
would ‘be a way to teach-students the many factors one must take into
consideration before making a decision. - The decision building portion
~-of the model is de51gned—to go from observations through a design for
action at the upper grade levels. Energy éducation would be taught in
" all subject matter areas where it is appropriate with student and
teacher education materials provided
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Energy Lonceprs

‘There -are many very important energy concepts. Selecting the six

-~ + . or seven most important is difficult. ¥Following the Energy Conservation
Curriculum Matrix I would list the Iollowing concepts as the most
important.

1. to identify different forms of energy.
2. to identify how man uses energy.
. 3. to relate how the energy from the sun is converted into the
| many forms of stored energy man uses.
4., to srudy the diological and physical princlples of energy
~ in the world.
5. to understand the relationship of energy and other human
activities; e.g., economics, industry, and agriculture.
6. to study alternative energy systems. -
e 7. to understand the relatlonships between energy and political
- decisions. - , )

'?\ ) These are general concepts, but they reflect the complexitles of
’ ‘energy education. _ v ;

Grade Level Considerations

It is well knowm that many times we 1ntroduce concepts too . early
in the studeut's program, making. it .more, confusing at a later time for .
the student to comprehend” : . ‘ '

The studént should f1rst be. introduced -to the- subject of " energy in
terms and ways which he can experience the concept directly. The teacher
should find out what the students know about energy by asking them ques--
tions -to which they can relate. (Can you describe some form of energy
you use? Can you give an example of a fuel? etc.) The teacher might

o . demonstrate forms of energy such as heat, light, sound, motion for the
- student to respond to. As students become. more famlliar with the con-
cept of energy they should.start to investigate how energy relates to
other activities done by man; e.g., transportation, resburces waste,
development of materials, etc. Then they may. start to look at the
physical and- biological energy concepts; e.g., entropy, photosynthesis,
energy transfer system, etc. Finally, the students look at the inter- .
relationship of these systems to man's political ‘and ‘economic systems
throughout the world.. This also leads to life style.changes and trade-
off plans. The hope would be to help students to make wise decisions _
- for the future, in energy use. As the concepts become more complex the
_ student should become more action orientated.in the upper grades.

Int;grating Energy Education

—*’f
We should not think of energy education as a. single subject' it
should be integrated into the existing curriculum. Energy is; one of.
the most important things in our lives today and we cannot afford to
leave it out of ‘the curriculum. The question is how-do we get another
" . topic into. an already crowded curriculum.

]
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It does not have to be the entire course, but it shod\d be related
to. topics the- teacher plans to cover during the course. To\do this
tedchers must be alert to the many opportunities Eﬁéy will have to
consider energy asspart of the class they are teaching. In ‘the elemen—
-tary program this can be part of the reading. _program. The Féderal -
Energy Administration (FEA) Ras an “Energy Ant" program. The.National
. 'Wildlife Federation has materials @bout energy for young children.
Local utility companies have materials suitable for emergy education’
at the lower grade levels. Energy education can 3aiso-be part of a _
physical education and health program. This would be teaching studants .
sports vhich require more physical energy and less expenditure of fuels.
These sports such as swimming, bike riding, tennis coyld be compared to
“the -types of sports which require transportation to a site to partici-
pate or spgctator sports which require more energy for lighting, heating .
of buildings or TV viewing. As one goes through the middle school and
high school curriculum there are many.ways in which:energy education
can become part of the student's learning experience. Energy education
can be integrated into homemaking with energy:efficient practices in the
" home, industrial arts—how to retrofit a home to conserve energy. Im
drivers' education students can be taught how to look for energy '
.efficient transportation and when and how to use a car in an.energy
efficient manner. In social science energy can be studied from the
social aspects and how energy has changed our lives in the past and
will change our lives in the future.

~ Expected Outcomes : ] - . -

With the predictions that many of our - fuel resources are in €Ery'
low supply or are to be depleted by the middle of the next century,’
our students have to consider the changes such shortages will cause
in their lives. We must also point out the lack of technology we have
in the alternative energy research, because of our reliance on fossil
fuels. We must prepare the next generation to deal with these problems
and all that accompanies them. Our hope must be that through our '
. educational system we will produce solutions to these probleas. It
will be up to the educators to make the students aware of the .energy
problem and to equip them with the knowledge and techniques to deal

“with it in their lives. We would hope thate education could play a
major role in educating the students of to OTr the role they will
play -in the future.

FURTHER RECOMMENDATIONS
.- / . ,

For years the schools have been teaching about energy from the
point of view of science and.technology. /Some earth science courses
have dealt with the topic of fossil fuel.” The other issues about
'“energy-have-beenwlef* out of-the-curriculum with thé exception of the
food chain and respiration in biologx.//

oy
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It was not until the oil enbargo'in'1973 that we became ‘aware of
new energy issues that students, or anyone else for that matter, ’
.8hould know about. /

~



We suddenly were thrust into such issues as energy allocations,
unequal distribution of fuel, alternative energy sources, The social
issues dealing with energy were discussed in the press and at govern-
mental agencies. It was not until much later that these isayes got
to the schools. There was some concern about energy av:ilability to
operate the schools. This has now become a reality. in several states.

~ The winter of 1976-77 was severe and some states had to close schools

state-wide, while other states had schools on interrupted schedules
because of lack of fuel. :

Even with these réalities some people still feel there is no

-‘energy problem. They still think the petroleum industry and govern-

ment are. fooling the people.

we must deal with energy problems honestly and with the facts
that we have. :

‘ As teachers we may say it is hard to get unbiased information )
about energy. This is.probably true, but we should present different

-sides of the energy issue. .We should try to educate’our students and

not indoctrinate them. We all have our biases. We should tell
stidents when information we are giving is our pcint of view and not

. backed by evidence. We should ask for documentation of data. We
. should always ask the source—of the information. It is impossible

to get an unbiased report on"any centroversial issue. At best we can
educate our students to listen to or read the data ‘ca both sides and
try to make the best decision. .

The area.of energy education is- going to be tcxvht in sc.ools in
a different way from many of the subjects we now teach. This is
simply because many.of the consequences of energy decisions are’

' going to be immediate as well as long range, We are going to be

living with energy mistakes which will have a direct - fect on our -
lives and we will be trying to make the proper deci sio: in energy

"planning for the future. This will make energy educarion a very

exciting and important subject now and iato the 21st century.

Energy Education in the Elementary Schools

Many of the elementary science programs list energy as one of:
the topics that is covered, ~Students who are in schools where these
programs are in use generally have sone ‘concept of energy., We could
expand on the student's awareness of energy use., If they vere made -
aware of the energy they gét from food by the activities they do
through the day, most of them could see it takes energy to walk, have
fun, and do work, = They may never think of the energy it takes to
keep -then aware that all things requlre energy to ‘unc.ion.

-In the elementary schodl we could teach students ‘to be more aware
of how energy is used by their famjilies. They could conduct simple

. studies of the ways energy is used in the home for everything%from

heat to transportation: ﬁost elementary energy education could center -
" around the awareness of energy use by the student and ‘the student's

family. . We snculd start’ teaching about energy at an early age,
> 17 RS
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The secondary ‘school ene*gy education programs should be 3ctivity )

oriented. The students should start to take wiat they iave learned and
apply it- to their own lives and their families' life style and the
commmities they live in. - They should jearn about how decisions are

“-made about energy. They should find out who is responsible for’ méking

- these decisions. These students could be a very important force In
energy decisions in their schools and communities, They could be

. trained how to carry out research on energy questions. They could
learn how to present the information' they -have to people ‘ia energy
decision positions. They could help educate their families and friends.
These same students could monitor energy policy in their states.* They
could act as aides to the state ecergy office, » . v

oy

There are many ways the secondary students could take an, active

role in enmergy education. This couid also’be an interdisciplinaty e

-approach. Students in social scieace could keeo up on enexgy laws and
~ the social- impact energy has on their community. Science classes may
.~ work with industrial arts classes to build. alternative energy systegs -
ané dnsuldte homes in the cozmunicy,” The home economics classes can
study energy use in the home and make people aware of ways to conserve
‘energy. Physical education zlasses can strests ways of developing
‘Tecreation programs with the least amount of eaergy used. Speech and
English classes can work on presentations to be givea to commmni:y
groups. By doing many of these things the students would see the
importance of energy in their lives and help others see this also.

Curriculum Materials and Teaching Ideds

Cerry, Wendel;, et al. cne*ngCrisis. Salem, Oregon: Oregon State
Board of Education, 1973. =D 085 316) e - R

This is a special publication for teachers suggesting school
activities which stress individual resporzas’licy toward the .
energﬁfcrLsis.

” Sne:gy and Man's Environment proiect. Johm Jones, difectc}._ 022% S.W.
Hamilton, Skyli ine Building #3, Portland, OVegon.

This is a, teacher-developed program in seven western states. L
Jones conduc:s teacher workshops -in energy education.*

-

-Energy Conservation bcderstanding and Activitles for Youngﬁ?eoaie.' ,
Washington, D.C.:  Federal Energy Admiﬁis:ratxon (FEA), Office
' of Conservation Education, 19:5 . -

Enezgy envi*onmen al eﬂucarion curriculum. zopeka ”ub‘ic Scnools.'
 Washingten, D.C.: EHEW/OE Bureau of Elemencary and Seconda
Educatior, 1974. (ED 093 649) e
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. : Fowier,\John.\ Energy Education Materials, washi:rton, D.Cﬁ:v National
#o '~ Science Teachers Association, 1971.

. Much material is available inéluding. fact ‘sheets on alte;nate energy
S . technologies and six ‘instructional energy packeCS. A project for an
RN energy enriched ‘curriculum will include 30-40 instructional packets
-7 on energy/environnent/economics.

A Guide .to ;eaching,nesourceSa -ducationa; Services Program, Room 86:,'~
Consumers Power Company, 212 Wesg Hichigan Avenue, Jackson, MI 49201,

Although this list of free teaching matertals and films is only
availa:%g to schools in their service area, many utility companies
T have sifailar- services..
Hengelv Wayne. Energv Kev to the Future. ?ougnkeépsie, N.Y.: Dutches
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- and ccnservation of energy. _ .

Jones, John. A Bibliograohv of Energv Education Materialsh;fFederel
Energy Administratioh. Room 6507, State Technical Assistance Office,
weshington, D.C. : , . R
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- computer games for grades K-12. It should be ready in the Fall,
1977. , ' - -

Project ‘Entropv. ' Joseph Janeti director. Center for Environmental
Quality, Michigan State University, East lansing, MI. )

This project has both developed curriculum macerials and workshops,
for teachers..

'Wert, Jonathan. Ideas and Activities for Teaching Energy Conservation,
RKnoxville, TN: -Environmeat Center, University of Tennessee, 325
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students in grades 7-12, R .
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- Population is usually thought of +n narrow terms. Overpopulation
‘ v .18 eertainly a problem with many ramifications to the quality of life

of individuals throughout the world. In this paper Robert Stahl has
attempted to give a more gemeral picture of populatzon, which shows
how the parameters of the concept lead to a large variety of inter-
related ideds. He has done this by presenting a model which helps
- put many populatzon-related ideas in perspective. Many ideas are
introduced in this chapter which are expanded by other authors in _

: . succeeding chapters. Robert also suggests using values clarification
as a-techmique for helping students with population-related concepts.

*

© POPULATION .

Robert J. Stahl

Conceptually speaking, "population” is the number jof species
within an area at a specified time or the total number of members of
a given: community at a given point in time. In human communities,
the term 'population"” is synonymous with: people.' In fact, the term
population, like "mankind" and "humanity," is an abstract referent of
‘people. In much tlic same way, the term ''people" has become a very
sterile referent to groups of individuals. . Thus, the term population
has come to refer to people mhich in turn refers to individuals, i.e.,
persons like you ‘and me.

4

-

While this referent chain is apparent the inmlications of moving‘
"population" to a ‘'second level of abstraction of "individuals" are not
so apparent. For example, one feels at ease advocating ' population o,
control programs" and "population policies”" because these are removed
from the more personal and perhaps unacceptable reality of "people
control" and "people policies.! Even more taboo are discussions ef., )
~~programs which seek to control; infltence, or regulate individuals” "/
= which, when it.comes down to it are the real focus of population pro- .
grams and policies, Thus, as an abstraction, "population" is far lgég
. likely to be affected by science™ than are people or individuals. It .
; is the intent of this chapter to focus on how sciencé:affects and is
related to .population, especially those aspects of population which are
related to groups of ‘people and to the individual personﬂ .

.

A

-

1The term "science" will be used loosely throughout this entire

chapter to mean any ore or several of the following: (a) the methods
- and procedures of testing and/or.verifying a hypothesis, (b) the body
of knowledge acquired through these methods in disciplines referred to
as the "sciences,” (c) the equipment of the scientist, and (d) the
.application of scientific knowledge. One reason for this broad inter-
pretation of the term 'science" is based upon the uncertainty of when.
and where science starts and ends (e.g., a nuclear power plant, the
polio vaccine, cloning). The classroom teacher is urged to help

j _ students distinguish.between the various aspects of science just men-

tioned so that students do not equate a misuse of scientific irformation

o R - ' 22 ‘ . : e




POPULATION AND SCIENCE: ONE PERSPECTIVE . -

-

The classroom -teacher has available a variety of ways of examining

the relationships between population and science. One way of .viewing - .
these relationships, called the "population-related variables perspec- ‘

tive,” will be discussed at length in this segment of this chapter. . 1
Afterwards, a model to develop instructional materials for teaching

via this perspective will be presented as well as annotated biblio-

grapvy.

-

' The "population-related variables perspective" examines four majér
categories of population-related variables (a) territory, (b) externmal
factors, (c) social/societal factors, and (d) population/people, as .
-separate and distinct variables and then studies their interrelation-
ships. Not ouly do these four variables interact with one anether, '
. each ultimately is or can be affected by s¢ience. Within this
perspective, in one way or another, each of the four population : , 2

. » variables and each individual person is affected by each other as well

<

" 1ive and work, what they may do, how they will live, as well as the

»

as by science.

"Nothing a human being‘dces'is‘dOne in tsolation from the four

" major population-related variables mentioned above. One way_of

identifying more precisely each variable and of 1llustrating the °
interrelationships among these variables is through the presentation
of a model. Figure 1 describes how three population-related ‘variables
interrelate with one another as well as with the fourth variable, = . .

people. In addition to an explanation of each of these four variables, :

the narration to follow also includes a short commentary as to how the

particular variable affects population and may be affected by science.

-

Territory ™

. This category of variables concerns itself with characteristics

of territory or land. Included within this category are such varia-

bles as the size and location of a territory, its natural resources,‘

geographical features, climate, and topography, and the neighbors of

that land. Although the interrelationships among these various

territorial variables and pooulation may be self-evident, 2 brief

review is provided. : _ : _ : LT .

The size and location of a piece of land influences how many people
may live there,. how they will live, and where they may live. The type = -
/and placement of natural resources may affect where the people will o

products and materials they are able to produce. Geographical features -
such as the availabilify and location of harbors, mountains, rivers,. U e
and <he like may well determine where people will live and mot live.

- .- . .

<

1(c6ntiqued)' by individuals or groups with ‘science itself., This N
effort to distinguish between and among these aspacts of science should ‘
be done before, du-ing, and after any scientific issue is discussed or

studied. e
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cLd '
TERRITORY | SOCIAL FACTORS
Size , a . History o
Location , ’ ' Institutions
: Natural o ' Traditions
resources S . Culture. '
- Climate POPD“ATION‘(PQOP;e? Social philosophy
Geographical Values 4 Laws
- features Goals - ' Ete,
Neighbors T- . =\ " Knowledge :
- -Etc. . i Skills .
" ; Etc.

EXTERNAﬁ‘FACTQRS

Famine ' Disease

Natural catastrophes

Biological processes’

Deterioration of resources

Polizies of foreignnation
' Etc. .

-

‘Pigure 1: Model il]ustréting»the féiétibnships among the four
‘categorigs of population-related variables which
affect axé are affec:ed_by population and science. -

h,
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" ¢The climate of a territory may influence what is produced by its people
~ and what they may develop -as their lifestyle. ‘The distance to neigh-
boring communities, nations, and land may influence how a territory's

people make use of their land and resources as well as how they live.

Using science, a people may be able to adapt various uninhabitable
regions of their territory into livable space. The development of ajr-
conditioning,” synthetic insulations,-and anti-freezes has altered the
lifestyles of populations in many geographical regions._ Science has

: helped to discover and reach natural resources, to-process- them, and

to convert them into usable products and materials. Science has .
enabled man to . move into marginal and heretofore uninhabitable regions
without cutting him off from the rest of civilization. And, as these
lands open up, - people moving into them eventually multiply.

In addition to surface land, science is exploring ways to harvest
and inhabit earth's non-territory; i.e., the oceans. Programs aimed
at developing undersea life-support systems and stations, harvesting
the oceans' edible resources, and mining their natural resources demon-—
strate ways which science is being used to investigate the use of non-
land for land-oriented populations. Space is another non-territory
being opened up to the domain of science and human population groups.
The construction of an- orbiting space station and the colonization of
the moon are now within man's immediate reach.- Furthermore, it has
been established that U.S. weather satellites have saved American °
farmers over $4 billion in crop losses due to their ability to assist
in the prediction of_local weather conditioms, Considering the loss of
human and animal l1ife from starvation with these crops, the extent of

. death from starvation which would have ‘occurred without these crops is
staggering to -imagine. Hence, whether it be land or "non-land," to
meet the needs and demands.of today' s and tomorrow's populations, science

is fast becoming the critical factor ‘as to whether a given pPopulation .
will inue to exist, will merely oubsist, or will live with some
ee of affluence. .

-

" External Factors

This category of variables concerns itself with natnral occurring
phenomena as well as with factors beyond the immediate control of a

~ given .population group. Certainly natural catastrophes such as floods,

volcanic eruptions, tornadoes, hurricanes, and earthquakes affect the
lives of people. Freak snowstorms, flash floods, famine, disease, and
avalanches are also examples of catastrophes which annually take& .
thousands of lives and affect millions of people. Biological c0ndi—
tions and processes involving all aspects of animal and plant lifé

forms and their interactions provide us food, oxygen, and raw materials
for various and endless products. The human dependence upon the natural
abundance of these bilological life forms and their processes ‘eventually
may lead to .the deterioration of thiS¥abundance and even to the extinc-

_tion of some of these life forms. Finally, the décisions of foreign'

‘nations or a neighboring country may directly affect a pepulation group
and how that population may use science.

-
P
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Natural catastrophes affect population groups in numerous ways:

"people are killed and injured, buildings are destroyed, emergency help

programs. are established, and lives are altered Science i1s currently
being used to reduce the impact of such happenings. Scientific know—
ledge has been applied to *the development of "earthquake-proof" build-
ings, the prediction of earthquakes, and the tracking of hurricanes.
AlY of these applications will eventually save lives and reduce the
effects of natural catastrophes on a population. - Based upon average
reproduction and mortality rates data, the saving of just 1,000 lives
from a natural catastrophe in 1977 would mean the addition of between

..20,000 and 39,000 people on the earth in the year 2050. Hence, the

application of science in this area alone has implications not only
for today s people but also for the.population of all future generations.

Efforts 'to decrease the number of deaths from such diseases as
cancer, sickle cell anemila, diabetes, etc. also have ramifications for
population.groups. Deaths caused by such diseases help to reduce .the °
total number of persons within a given population and, if these .deaths
occur early enough in an individual's life, to prevent the creation of
future generations from this potential parent. The figures cited
earlier relative to the saving of lives from catastrophes are equally
appropriate to the saving of lives-by diseas€ prevention and cures.

The development of the swine-flu vaccine and subsequent mass inocula-
tion program in Amerxrica during 1976 have definite’effects upon the
population of this nation.: Eventually, all decisions regarding the use

of science to find cures for’ diseases, to produce wonder drugs, or to

produce disease-prevention products have implications for the number

- and lifesq.le of a given population. Interestingly, a decision not

to use science £pr such efforts also has implications for the same
group of people. ‘ . :

One of the major external‘&griables is that.of the lives and life
processes of animals and plants. Needless to.add, the needs and deci-
sions of a population both affect and are affected by these " ‘bilological
organisms-and their processes.-’Tﬁe development of miracle grains
through eugenic research, of hybrid strains of plant forms, and of

- selectively-bred animals have altered man's food and biologically-

obtained resources around the world. . Not only have crop.and livestock

. yields increased in number, but the size, quality, and substance of

many plants and animals have been altered. .

. Science has also been used to develop appropriate fertilizers to
nourish the ground and to develop the insecticides and hkerbicides to
protect the plants.once sown. However, the products of science may

‘eventually pollute and deteriorate the environment, destroy animals

and plants, and poison humans. The effects of DDT, PCB, and chlordane
are well known. Eventually, as the size of a population increases and
as the lifestyle and needs of that group change, the magnitude of

their dependence upon biological organisms and processes will increase

. geometrically. The former abundance of natural biological products

must now be developed and obtained via artifically- or man-assisted
biological processes. As mankind becomes more dependent on these
products in order fb\ survive and live, the more dependent man will
become on science as the means te fulfill his wants and needs. 1In

26 0

;.



oLy o : .

,)z;‘

some cases, man will have to increase his use of sclence just to remain
.at the level his group has already attained

Finally, the decisions of a foreign nation may have a. significant
‘impact on the population of a second natlon, The decisions of a govern-—

ment to send or not to send food to a famine—plagued nation, to initiate '

‘or prevent a war, Or even to accept or reject free or inexpensive

medicines, contraceptives, and health-care sexrvices offered by another
country directly affect some population group. In each of these cases,
science had some role to play. Science may have helped to produce the
surplus; to refine the weapons of war, to perfect the medicines, contra-
ceptives, and services; and to develop the means of delivering these
things to foreign shorés. Thus, without the use: of science, there may
be fewer decisions for govermments to make (e.g., there would be no
surplus to send, reject, or offer; no weapons to test or use, etc. ).
Currently, the use of science to find alternative fuels and- energy .

sources to decrease this nation's dependence on foreign oil. is a

vivid example of the ability of a foreign nation to directly affect

* both a population and the use of science.

Social/Society Factors

This category of population—related variahles includes those varia—"‘
Jbles which are directly related to a population group as it exists and
functions as a group. Sub-variables in this category include the
history, traditions, culture, social values and philosophy, institutioms,,
laws, and religious Jeanings of the group. In part of these areas of, :
society: each has been affected and shaped by the various territorial _
and external factors presented above. But each of these.social/societal
factors also- stands alone. Each has a definite identity, a relationship
with population, and a potential to affect and be.affected by science.

In addition, these variables interrelate and in some cases overlap with |
cne another. .In all cases, the progedures and findingStof science avail—
able to and sought by a population group~are subject to these diverse
social variables. Science does not dictate to these social areas what
it"should be used for or hcw its findings could be used.” These various
social areas have to percelve science as relevant® (or not relevant) to.
their particular domains and may allow themselves to be influenced by -

‘ what science has-found or can do.

.\ . > X
Take, for instance,’ thke critical population activities of conception
and birth. A society may believe that each indivicual has the right to
freedom of choice regarding her/his own behavior. Such a' society may

- allow certain freedoms of sexual behavior within a social inst tution

(marriage) but forbid such behavior outside'the “same institution (rape, -
adultery, and incest). And, although the society may even support the
use of contraceptives, it still allows the individual to decide whether
or not a -contraceptive will be used. Furthermore, a religious-group
may advocate.the sanctity of life and the wrongness of using. contracep-
tives to prevent the creation of life or of using abortion as a means.
of terminaring an unwanted pregnancy. The government of the same ~
society may pass.-laws to provide free contraceptives to indlviduals .
upon demand and to open up abortion clinies to terminate prégnancies. -
‘That same society may even provide child-support payments to parents
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sions or their aftermath will tie into science and to population.

"Po ulation/Perle Factors , o .

_given population group as well as the personal values, goals, . attitudes,

'_available some science information or product related to the dec1sion .

of children who are born out of wedlock. Another society might let part
of 'its people starve to death and live undernourished while at the same
time protect an abundant source of food (India). Yet another society

may feel so threatened by its relative-'loss of population that it offers

. a bounty for the birth of additional cnildren within the same family

(Greece) o \ : ) .

‘While science did not influence the decisions .of these various
societies and institutions, science did and does provide the contra-
ceptives, the medical knowledge, the drugs and products, the technical
equipment, and the fertility pills to make such decisions possible or
to carry out decisions already made, Furthermore, whether a society
allocates its money, ‘time, energies, and personnel to develop a cure

- for cancer to develop a biochemical warfare arsenal is done without

a mandate from s¢ience. Thus, society_.and all of its various social
factors determine what science shall do, what scientists.shall work on,
and what shall be done with the products, information, and equipment -

of science. And, even though the social institutions may make decisions
not directly related to science, -ultimately some aspect of those deci-

.

. . -

#
This category of variables may be viewed as those personal factors—

of a group as they concern the Individual and the group as a whole.
Variables in this category ‘include. the number and race of people in a

and.abilities of each individual member. Certainly whether a group -, ' "
contains 10,000 or 1,000, 000 people-has a great deal of impact on how ' _ -
its people live and upon the life of.each of its members.’ Each indivi-

dual can decide how much she/he values children, sex, life, death, aging, .

" etc. Each individual person makes decisions relative to her/his_own.

reproductive behavior. And each individual makes decisions relative
to an endless number c¢f issues and activities related to some population
variable, In nearly all of these situations, today's individual has

«

or its aftermath. o o s

- For instance, prior to the discoveries and advancemiénts of science,
there existed only one reproduction mode for the human species.' Here
the male deposited sperm in or near the female vagina, and when all - -
conditions. were met, the sperm united with the egg to form a zygote:
presto, conception!! As a result of science, ‘today's world looks to _
such reproduction modes as test tube babies, embryo transplants, _ -
selective breeding via artificial insemination techniques, and cloning. )
Whereas our parents\were limited to their own physioclogical reproductive
capabilities, our children will grow up in a world with at least five
different means of reproducing their own kind. Science is continually
being used to investigate artificial wombs, test tube embryonic develop-

ment, and cloning in order to bypass the "womb" in its more traditional

sense.. Considering the problems of overpopulation caused by only one-
reproductive mode, the implications of having five different’ ‘modes

operating simultaneously are scary.
. : ,- 28 R



Genetic research leading to discucsions of genetic engineering and
to ongoing programs of genetic counseling have focused on the pre-
conception (and genetic) existence of the individual. Science has been
used to explore hereditary diseases and- abnormalities in individuals
resulting from genetic-carried or genetic-caused factors. As scienti—
fic knowledge is accumulated about causes of certain diseases or .

abnormalities and what can be. done to reduce or eliminate such problems

in offspring, the information may determine who shall, and who shall .
not, be parents. Scientific investigations have also produced the
fertility pill. . Thus, a product is now’ available which will enable
many women who were incapable of*conceiving to conceive. While science
on the one hend has produced iﬁformation which could be used to keep
individuals from becoming parehts, on the other it has developed the

. means to make parents of individuals who would not normally be able to-
reproduce, 1In such cases, science has the potential to determine who
will be -conceived and who will be conceivers. Again, the critical

population activities of conception and birth are affected by the
individual's decisions regarding the use or non-use of science products

and findings.

. As science has been influential in matters concerning the.origins _
of our life, so it has been applied to the preservation and termination

of our lives. Uses of “scientific knowledge and.products to prolong life . ..

via chemotherapy, miracle drugs, prescribed diets, artificial life-
support systems, medical care, organ transplants, and plastic bubble
environments are well known. Also well known are our efforts to apply
science to the area of offensive and defensive weapons of war, Bio=
chemical warfare agents, deadlier bombs, and faster and more efficient
methods of destruction are examples of -areas where science has been put
to ‘'use to assist mankind: terminate lives. 1In each of these various

life preservation and termination dimensions, all population ‘groups feel
the effects of those lives which are preserved and those that are not.

Ultimately, all matters concerning population are m- tters which
concern individuals. All population decisions made by individuals

directly tie to one of three”questions. These questions are: (1) .Who

shall live? ' (2) How shall they live? and (3) Who shall die? Because
these three questions-are: crucial to every population group and beécause
how a population group answers each of these three questions is criti-
cal to its own survival, this fourth population=-related variable (i.e.y
Population/people) is the most important variable. C

. Thus taken separately and’ in combination with one another, these
four variables are important to any and all population gro.ps. All
facets of the existence and well-being of a population group are tied’
to the interrelationships existing among these four variables. And,’
as has been pointed out in this chapter, science also affects and 1s.v
affected by_these variables and theilr relationship to one another,
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* ‘ SUMMARY AND CONCLUSIONS .
Science is involved in population in ways far beyond the "womb to
tomd" existence of the individual perscn. Science is concerned with
individuals long before their womb existence begins and maintains this
concern up to and beyond the point of thelr deaths. In between, science
studies ways to keep people alive, to improwre their living conditienms,

to postpone the deaths of some, and to speed up the deaths of others.

Each piece of information sciencc reveals concerning these areas of
human existence ultimately affects all pPeople and all population groups.
Science, as it explores every facet of human life, either directly or
indirectly provides information relevant to critical population-related

activities and events.

Individuals in today's world must come to understand that science
does not determine how its procedures and information will be used or
who will use them; such decisions are made by the users of science.
For example, a decision whether or not to seek a cure for cancer is
.not a sclence decision, it is a decision made by those who would want
to use science towards this end. Nor did science decide to build
A-bombs or to drop them: people decided to build them, to test thenm,
and to drop them. Science merely provided the means by which people-
could obtain and use information and a product. In cases such as these
which ultimately affect a population group in some way, one camnot fail
to see the relationships which exisc among people, populatiom, and
science.

VALUES CLARIPICATIONlAS.AN INSTRUCTIONAL STRATEGY

comprehending and utilizing scientific knowledge about population-
related factors and life-and-death issues relative to human existence.
is one of the most important goals: of PopulationfEducation. In the pre-
college curriculum, Population Education focuses on the acquisition of -
scientific knowledge and procedures and the application of these towards -
~assisting students in making better decisions in matters that will
ultimately affect population and ‘their own reproductive behavior., One
way of incorporating scientific understandings within’ decision-making
processes concerning population is to engage students in content-
centered values clarification learning episodes. - _
_ Values clarification is really an intermal cognitive process that
involves the consideration of data, alternatives, values, feelings,

" and’ criteria. Sirce these processes really take place in thke mind of .

an individual, one might assume that if students were orally using
‘statements that were congruent with these internal processes, then

the individual was engaged in the process of clarifying his values.

As defined by Casteel and Stahl (1975),- "values clarification” is the
use of "specific patterns of language by students that are consistent
with these internal valuing thought prccesses and from which a teacher
may reasonably infer that internal valuing processes are taking place.
. These valuing processes incorporate the comprehemsion of available data
and information, the identification of relationships. the consideration
of alternatives, consequences, and criteria, and the consideration og

S
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values, preferences, and emotions. Because this approach to values
clarification stresses the use of these processes within subject-
centered classrooms, students should be expected to demonstrate compre~—
hension and use of scientific content and procedures, to identify the
connection between what is being studied and the focus of the instruc—
tional unit, and to consider the relationship of science to values,
decisions. nnd choices. Thus, teachers who posit values clarifica-
tion as an instructional goal should desiga activities to get students
to use these specific patterns of language during class discussions. -

For the sake of convenience, the types of language students

- should use to indicate that they are in fact internally clarifiying
their vanlues can be descrided in terms of blocks of categories or sub-
processés. When the.teacher deliberately goes after and obtains

student statements consisteﬁt with ynese blocks of categories, then ° e

we consider this effort a "values clarification strategy.” This
strategy consists of four of these blocks of language pattern Or cate~
gories which are referred to as "the phases of values clarification.”
These four phases are (1) the comprehension phase, (2) the relational - .
phase, (3) the valuation phase, and (4) the reflective phase. Each of,
these four phases is described below. While these four phases are .
presented in sequence, during actual classtoom learning episodes E
students_may move among these phases, especfally the first three, as i
necessdry in order to think through and clarify their values and valuef T
choices. , . S

. (1) The Comprehensioa Phase. When values are being considered
anc clarified as part of a decision-making situation, there is an
_object of valuation. This may be a personal condition (e.g., deciding
whether or not to abort a fetus); a.social condition (e.g., apathy
towards receiving swine flu vaccines)' a population #ssue (e.g., send-'
ing large quantities of contraceptives to" an underdeveloped cauntry)
or a ccabination of personal, social. and population conditions. . .At
- other times, this object of valuation may be scientific knowledge
(e.g., cloning); a problem-golving situetion»(e.g., deciding whether
or not to send food to a nation whose people refuse to eat home~growm
food supplies); or a dilemma where scientific,knowiedge may be used or
misused to cope with a problem ultimately tled to population (e.g.,._ ~
dropping the A-bomb on one population in' ordér:to ‘save the livés of ' .
another population group). If the condition, ‘proﬁlem, ‘or situation is -
to be accurately assessed and rationally valued, 7t is necessary that C e
the,objeq?’of valuation be understood.-

- -~

Durinz the comprebension phase, students use patterns of language
that reveal the level of their understanding of the condition or sirua-
tion. Thcy identify factuval information providing evidence of the*r
basic understanding. They translate and interpret this factual infor-
mation. Wnen necessary, students define terms and clarify ‘previously
made statements., - When used in combination with one another; statements
such as these provide verbal evidence that the object of valuation-has
been understood .by students. Such statements provide tne reacher with
data suggesting his or her students have gained kaowliedge and under-
standing of the object they are studying and around which they are to
clarffy their values. -
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(2) The Relational Phase, Being content-oriented, this approach
integrates values clarification with suvpject matcter through the rela-
tional phase. This phase allows the classroom teacher to assist
students in clarifying their ‘values related to population issues vhile
ainultaneously undexstanding and applving the population subject matter
content stud in their instructional unit, Failure 'to integrate
values clarvification processes and content=related learaings =2y allse
students to infer that there is no relationship between the subject
matter of populacion “and the values they possess or clarify :egatding

population conditions, data, and decisions..

- 8 P

During the relational phase, students relate the situationmor
condition they arc studying to previous knowledge learned in the unit,
Students may relate the situation or condition’ they are studying to

‘eurrent events or happenings in the world.j Students may state how

the situation and data being studied are tied to the major concepts

at the focus of their enrire unit of study. Students may state how
the knowledge or condicicﬂs already studied are similar to or different
from other knowledge or conditions being studied. The integration of
subjec: matter with the valuing process also helps students.to see the
‘relevance (relatedr.css) of wmaterials currently being scudied to the
content and'activirids previously examined. N : .

(3) The Valuation Phase. When students erngage in the valuing
process, they assign and examine-personal preferences and values, Pre-
quently, they attach labels such as “good," "bad," "right,” "best,"
"poor," and “worsy" to actions and objects. Not only do. students
assign such labe¥s but they often must consider ‘their ratings in terms
of several otheT objects that they also prefe;. Hénce, preferepces ma
be given different value ratings according to how each student (or—zhe -
~ peer group) chooses to organize his prioriti¥s: Choices of policies ©q
- and the criteria used &6 'select such policies are the result of indi- .
vidual preferences and values. Coasequences of. decisions of choices,
and of suggested policies may be examined in relationship to their
value base. Studeatrs may express their personal feelings and emotional

T

-veacrions. They oleo may empathire with individuals whose condizions

-

ave being studied.
_‘. ! - ¥ .
To be most effecc;ve, the valuation phaee assumes students -have , .
already engaged in or are simultaneously eﬂgaging in comprehension ¢
and relational phase thinking. Such experiences ensure studenis are
engaged in ciarifying their values in'light of an 2dequate comprehen-
sion or the learning situarion and an understanding of its. rela:ionshia .
to the focus of tbe uniz. . -~ '
. :
Bach successful values clarificat ion activity requires bne -nter-
active use of the three phases just describec. The completion of tnese

three phases within one values clarifying episode generaces data- that

‘may be used during the reflective phase, the fourth phase of this

values clarification stiTategy. -

{4) The Reflective Phase. Internal consisrency is a highly valued — .
human behavior. ‘his phase is cesigned to enable students to examine.
the COﬂSiSCEﬂCV Sf how they assignea their valuc ratings as well as the
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. consis;ency of their use of these assigned r’*ings.x Therefore. the ‘data

used. during this phase are taken from previously: cdﬁp eted values. acti—,f

. vities incorporating phases one through three, . < L e - IR

L . . <

. Once students have complieted at least three values clarification
“episodes containing the first three phases and related.to the same
dnstructional focus, they are ready to commence the reflective phase,

During this:phase. the teacher seeks to assist students in examining:

how ch' obtained their knowledge and. understandings-
how they formed relationships::. = T o
how they\ determined relevance: R : ‘aig
how’ they \assigned and used valupes; - ' : ‘
how-they' sed criteria; and |

how they expressed “their feelings.‘

An exploration into these critical areas helps stndents to reflect upon
and reconsider tlheir understandings, value assignments, feelings, aad
personal values choices, If warranted, studénts may wish to modify

' or - reorganize .their leazrnings or their value ratingsh\ Instruction .

designed to enable student’s to successfully complete_all four phases .
is appropriately labeled a "values clarification strategyt"'

The Value Sheet

- . -

-

. One way of getting students to clarify their values is to locate
or to develop and assign value.sheets, Value sheets are carefolly .

. planned and w**ttenractiVi*ies designed to get students to use the
language patterns associated with values thinking, The usé of value
sheets in comnnection with on-going instructional units helps the ‘
teacher avoid-the danger that students will perceive valiing and values

-elariiication as forms o experiences isolated Irom and not related to
the cognitive tasks the4?nre engaged .in and the content they are
learning., Thus, the teacher need not break the flow of subject wmatter
instruction in order to take time out for values clarification activi-

ties. -, S o .

Value. sheets may be written in at least six different formats
(Casteel and Stahl, 1975), nach format stresses procedures one may
use to get students to-clarify their ygfyes/an”’iearn how to make deci~-
‘sions, Schematically Speigigg,,?aiﬁz'sﬁeets are one way students may
link Popnlation Education content learning, deciSion-making skiils, and

'7vnluing ehavior (see Figure 2),

-

‘Every value sheet contains at least two elements, _Pirst, there is
& resource providing information tp¥ards which students are to Teact,
This rescurce or context preseats a focus for valives clarification
and establishes the context within which 'students are to respond, This -
countext may simply describe an event that occurs or has occurred .or

- that is contrivéd b the teacher, This context may also present the -\\\\;

students with a role and a sitnation within which they are to fulfill
the assigned role, » . \\ .
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presented above 2.

‘ atic N ; )
Population Values

Edncation Value_Sheens;_

X : . Clarification ‘.
‘Content and . Hegii;:ngf as a Goal

N Concepts of
|

Instruction

v

Figure 2i TIllustration of how value sheets ‘tie popuiation .
content and concepts to decisiondmaking and B '
valuing instructional objectives.

-

¥ : :
Secondly, there are eliciting questions in the form of "discussion

' starters,” ' These questions provide a frame of reference through which

the teacherr can guide students towards understanding the focus1ng con-
text and contemt, towards relating this content and'situation to the .
focus of the en¥ire unit, and towards having: students express their -
personal values and- feelings. Although these questions hely teachers
guide the follow-up discussion, the teacher needs to be flexible and
open. Questions prepared in advance are not o be rigidly adhered to

‘;nor followed in the sequence suggested by their order om the list, More.
effect.ve questions wouli be similar to those provided as examples

following the sample value sheet but .are’ spontaneous reactions to on-
golng class uialogue. ;

, According to. the approach of Casteel and Stahl (197: ) there are
at least six different formats in which value sheets may be written,

" Below is an example of one of these formats, The reader may wish to

examine this value sheet in light of the model of values cIari‘ication

-
- . . L

Focus of the dav’)s lesson and this value sheet;‘*GenetiEs:<
Shoﬁld»genetissfbeénsed to limit or control population growth?

- P - -

Social and Scientific Coatext:

The newly -elected goverament of India has selected a,committee
whose members have come from all over the world to solve India's ever=

.increasing problem of overpopulation, The committee is co?gosed of

eight membersy. two geneticists, two economists, two agrisultural
leaders, and two religious leaders, . Before deliberations begin, the
committee reviews the situation and events leading to their presénce,

2This value sheet“was'developed.by a pre-serViae science teacher
using the model described in”this articie.and other materials co-authored
by Stahl. The student’s name is Ms., Rachel Milstead, a student of MUW

: This activity is being used with her permission.

S 4> - s



_ . The total oopulation of India is presently above the 600 million _
mark in an area of 1,300,000 square miles, This 1is more than’twice -
the population of’the United States, in only one~third the-area,
~Statisticians project the population figure will reach one billion by

-— - the year 2000. Twenty-seven million peopie now live in only nine of

India's largest cities, Eighty percent of the-population live on"small
- f s, the average size being about four acres, Most’ of India’'s people
. arewery poor;. a few are quite wealthy.’ Only som> have moderate incomes

- . of about $45C per family per year. ' .

Agricu]ture,’forestr", and fishing .are the source of livelihood for
four-fifths of the people. Increases in farm ‘yields and production have
increased 51gnificant1y but still farms produce only 30 percent of the
food necessary tq sustain the population of India. Imports and aid from

_ . other countries of the world have always made up for this food deficit.

- . Several successive years of :mstable climatic. conditions in the major

. food-producing nations have decreased the food surpluses of these- -

' nation,} India has been informed that it can no longer expect to be fed:

by the rest of .the worlc, At presentz India can expect to have adequate
food resources for about three years, ) _ o

Faced with impending mass starvation, India's. former gevernment
attempted to’enact a mass, mandatory sterilization program, Outraged
by this action, the people elected a new government which promised to
'solve the problem in a more rational way. The formulation of govern-
-mental committees and sub-committees along with public debates has led
_ to the proposal of five possible policies for solving the problem.
Interestingly, for the first time in memory, the mood of India's people
is towards curbing their population. Public opinion polls have revealed
that these aré policies the public would support as long as all five
were not enacted at the same txme. ’ - :

‘However, public opinion demands that only cne policy be tried on a
trizl -basis. If, and only if, this policy really begins to ease the
" situvation will the people allow the implementation of any other policy.
- They are willing to give one policy a three-year trial, - They give the
- government permission to bring in an outside panel of experts to decide
which: policy should be tried first, You are a membeg of this special
outsi dF committee. _— ’

! :
e policies the Indian Government is considering for possible
enactment are as follows: . : . : - '

A.. All farm land will be taken over by the goverament to ensure
' maximum food production on state-run communes, Farmers are
to receive four-fifths payment for their land and are to
remain on their rarmlands to work for the government.

‘B. The government will extend India's fishing rights'by 250

" miles and nationalize the entire’ fishing fleet, This will
increase the food supply by only ‘about 15 perceat and will
.Tun the risk of war with other fishing nations. '

P

e
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C. All males and females oﬁrchildebea?ing'age who choosé ‘to
undergo ‘sterilization procedures will each receive a
govermment allowance of $50 per person for ten consecutive
years., ' "

- . = .

. . . t .

= " D, All individuals who have been or are found to have "defec~ ° !

' tive genes" are- subject to immediate sterilization and all ///

deformed or genetically-defective babies are to be. destroyed//

at birth, ) {

. ) ) |

— . E. Crimes of murder, theft bribery, and ‘assault will be punish—

” ' able by death., The sentence is mandatory and must be caéried
o ) - out within three days of the gdilty verdict : ,

) . - . ,

The Committee of Eight is asked to select one -of theselpolicies '
for_immediate enactment by the Indian Goverbment. -You are ,one of that
committee, -When asked to identify which policy you recommend be
adopted, you say .... = s L Ve -

_ : o/ ' T .

Your reasons for adopting this paéticular'course/of action are:

: - b " i . . - / . - .
A i K e
. / K
- L J

¢

Discussion Starters: //

PR . . . o ‘ |
f i. In Irdia, what is tlie major source of food for its peopl:?

2, .In'thedstory, what'is the-cause of»the present dilemma’

3. In the story, what event brought ‘fHe new government to power’_

. 4, that is the difference between the methods the*old.and new
governments employed in. seeking a solution to the- popula-
tion ané food problems’ :

5, What is the relationship between genetics and sterilization°
6, What constitutes a "defective gene

7. If your p>olicy is finally accept>d for enactment would you,‘
be happy for the people of India? . - .

". 8.';How would your Committee s- decision affect India s population’_

g, If you, as a citizen of India, had to choose between starva-
tion and eating a "sacred cow," would your decision be an
easy one? S U :

SUMMARY AND CONCLUSIONS

Population Education instructional units seek to help students.:
, _ clarify relationships between population knowledge and situations and
-t their: personal values and decisions regarding population matters. A
major aim of these units is the\\ational consideration and use of




) . scientific data as individuals examine alternatives and set policies
which affect human populations and individuals, As descaribed here,
the values clarification strategy is one way population education. .
teachers may plan for, xmplement and achieve this instructional objec-

{ﬁtive. .
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 In the paper which follows, Jokn Fowler has provided a succinct
JSumnary of this Natior's half decade of battle against pollution. FHe
“points out the strong overlapping of energy and envirormmental problems,
In his view, education must inelude pollution of air; water, and land
“among its concerns. Ard stnce these problems carnot be pigeon-holed
in the traditrional disciplines, he urges that envirowmental education
be interdisciplinary. The urgency of. the. envirommental problems, the
long lead times needed for solution, and the richness Of their real-
life examples| encourage him to recommend that they be considered.as
part-of the basic school curriculum building process. '
POLLUTION ) : : .

John M. Féwler -

~ Pollution is a people-problem, People create it and: it 1s people
who define it. Pollution is something people don't want, a substance
which they have added to the environment and which damages scmething
they value: their health, their crops, or the beauty of their vistas,
‘for instance. . - ' - i ‘

Pollution has,_tﬂerefore;-grown with the human population. Early
humans coughed in the ‘smoky recesses of their cave homes, and later
humans coughed and wheezed in the coal smoke of London and sickened
from that city's fouled air and water at the beginnings of the podern
era. Although isolated abuses (such as the burning of the smelYy "'sea
coals" in 18th century London) did bring official concern and remedy,

<t has only been.during the past few decades that the confluence of
industrialization and explosive population growth. has brought pollu- .
tion the status of a national (and to some extent an international)
problem. - S

It was during the national introspection of the 1960s -that most
" of us finally looked around us and saw that the air and water were
beccming foul and the land scarred and ugly. It was also in the '60s
~ that accumulated medical and other scientific evidence- began to‘con-
vince us that this careless stewardship was costing us money. And
- that made a difference. h '
Earth Day, inaugurated in Ap%il, 1970, :‘.bs perhaps the landmark of our »
growing environméntal consciousness but the acts of our -national con-
science were those passed by Congress during the first half of . this ~——
- decade. The frontrumner was the National Envirommental Policy Act N
""(NEPA) of 1969 which was accompanied by the establishment of the
. Environmental Protection Agency (EPA). Al%o important were the 1970
Amendments to the Clean Air Act, the W@ger Qualiky»Improvement‘Act of’
1970 with its Amendments in 1972, the:$011d~wasté\Disposal Act of 1965,
‘the Resource Recovery Act of 1970, the Toxic Substances Control Act of
1976, the Ocean Dumping Act of 1972, and the Noise Control Act of that -
same year. : . ' )

o
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_ Air“Pollution ‘ _ ';‘ N ;

The early '70s were thuj ‘the years of environmental ascendancy,
Strict avto emission controls were proposed, power plants were required
to drastically lower the sulfur content of their fuels, cities and

- towns-were given deadlines for '"cleaning up their acts,” and indus- -

tries were required to establish timetables for‘meeting figorous
.standards for air and water pollution.
_ Then we began to runnéﬁt of energy. The beginnings of 0il Embargo
in October, 1973, as we look back, may assume the same kind of impor-
tance in the history of pollution as did Earth Day. It is not yet
clear whether it will be the beginning of even more effective environ-
mental protection or the high water mark from which the "environmental
movement"” steadily ebbs. There are contrasting indications. The
ﬂnplementation of the original strict auto emission standards has been
twice pcstponed.. A major argument against them has been that they _
increase gasoline consumption. There has been a strong attempt in
Congress to amend the Clean Air Act to allow power plants more freedom -
to burn coal. " But this Congress did finally, pass a strip mining bill
hat puts some .federal muscle into- that troublesome area of regulation. -

Contrasts are also apparent within the adminiscration s energy .
package. A great expansion in the use of coal, the most envirommentally
troublesome .fuel, is called for. At the same time, -there is a strong
push for conservation which is from an. environmental point of view, the
single most beneficial energy policy possible. C =
-
" . It is not.clear where»the final balance will ‘be struck. What has
become agundantly clear since the embargo is that mest environmental

€ms. are energy problems, that the two crises now almost completely
overlap. One will .not be solved w1thout solving the other.,. .

It is thus not really possible to separate a full discussion of
pollution from energy. For the purpose of this brief article, however,

- after these initial warnings, we will concentrate as narrowly as

possible on pollution and read the. nation s scorecard ir the battle
against ie. . - .

POLLUTION TODAY

{-

- The major areas of present-day pollution concern are air, water
and land—which covers all of man's habitat. There are in addition to
these broad areas a growing number of specific pollution targets.
Noise pollution, hazardous substances such as pesticides (and others
like asbestos, beryllium and mercury) and solid waste are the most

" important examples. There is a belated but widening concern over the

purity of drinking water. What is the score after a half decade or
'so .0of struggle? : ' :

/

The five "criteria" pollutants for dhich air quality standards have
been set are particulate matter, the sulfur oxides, ¢arbon monoxide,

. nitrogen dioxide, and the hydrogen oxides. A rough indication of where -
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‘obv_eaéh oizthésé mes from and whether we are winning or losing in our .~ .
» efforts to contrdl them is given in Figure 1. _ : ' -
¢ . - There are both encouraging and discouraging signs in this graphic

cqmpilatioh_bf &;ta, but the first point to note is that air pollution
is, as, we have earlier claimed, an emergy problem. Only for the parti-
cilates does any other source chiallenge the supremacy of the auto-

\

. ¢ _mobile and the electric power -plant.

As for trends, the most encouragingjpiqture_is for particulate
- _ matter, unburned carbon” (soot), ash and other visible smoke components.
’ . The shift away from coal by’ electric utilities, the installation of .
. _control equipment on-industrial .and power plant furnaces and ‘stricter
regulations of the burning of solid waste have reduced this pollutant -
emission from 27 million tons per year in 1970 to 18 million toms in’
1975. The anticipated large-scale return to- coal may offset some of

‘this gain over the next five years. | - | .

Sulfur oxide is formed when sulfur-containing fuel is burned.

. These emissions aYso decreased slightly, from 34 millién toms in 1970
to 33 million tonms im 1975. * (They reached a peak level-of 37 million
tons in 1972.) Sulfur oxides are almost entirely a byproduct of the
generation of electricity (and do their damage as sulfuric acid in
smog.) They are the largest area of air pollution concern as we gear
up to use more-coal. ‘Although this graph does not show it, the sulfur

* oxide pollution in metropolitan areas has fallen more rapidly than the
. average as more and more of the big power plants are moved to less = -
" densely populated areas and tall stacks are used to disperse the
effluents. The "dirty" areas are getting cleaner but the "clean"
areas are getting dirtier. (We can now see the Empire State Building .
a little more clearly but it's getting hard to see New Mexico's Ship
Rock.) - ' :

The other large improvement was made in the control of carbon
monoxide. This toxic substance is formed when carbon is not completely
burned, and most of the nation's total is almost all from automobiles.
The gradual appearance of new cars with better emission controls has
reduced this pollutant from 114 million toms in 1970 to 96 million
tons in 1975. - ' ' ‘

. Unburned hydrocarbons are also largely a.contribution of the auto-
- mobile, formed by the inefficient combustion of gasoline. " They have
been brought under control. by the emission standards but the reduction
4n their emission from automobiles has been offset somewhat by
_4{pncrecscs in their emission from industrial sources, from evaporation
at gasoline stations (as our use of gasoline increases) and from the
" increasing use of solvents. The change. from 34 million tons in 1970
to 31 million tons in 1975 is a 9 percent decline.

s

) " .. . The emission of nitrogen oxides has increased, going from 23
million tons in 1970 to a peak of 26 million tons in 1973 and then.
falling back to 24 million tons in 1975. Nitrogen oxides are, along
with the hydrocarbons, the most-important ingredients of "photo-
chemical” smog, the eye-searing, throat-irritating haze for which

y Los Angeles is famous (but which most urbanites now know) .

. ERIC. . |
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' Nitrogen oxides are formed whenever a hot fire ex!ﬁts in air. The
o responsibillty for putting them into the air is shared by automobiles
v and power plants.” They are.now controlled to some extent in automo-
ST bile emission but not in power plants. Further regulation apparently

waits on better dooﬁmentation of thls hazard .

"~

. Generally speaking, the nation's, air has improved over the past
half decade. What about its water”

- e . .

Water-Pollntion

Amonig the many different types of water pollutants, the ones of

major Interest are the. decay1ng organic materials which deplete the
"water's oxygen (measurad in terms of the’ biochemical ;oxygen demand:
BOD), the total suspended solids (TSS},-and the heavy metals and

other industrial pollutants. Among the diverse éources, the three

major categories are municipal waste water {(sewage), 1ndustrial sources,
and "nonpoint' -sources such as agricultural and yrban runoff. TIne con- .
“tributions of .BOD and TSS from each of these thre® classes of pollutants

. are shown in Table 1. : ) R
Table I*
) . - - \\\ .
. B i ‘Pollution Contribution in
o - Source : - billions of pounds/vear N
S | ' TSS " BOD o~
‘ Municipal wastewater . 5.9 . 5.6 )
Industrial Discharge 117.9 4.3
- Nonpoint Sources .. . 3,698.0 - 45.9

*From The Seventh Annual Report of the Council on Environmental
Quality, U.S. GPO, $3.50, 1976. @

~—. . R -
' The regulatory focus has- been on the improvement of municipal
water treatment and industrial water treatment. About $5 biliion was
-spent on water pollution by the federal government in 1976, largely

for the construction of primary and secondary_treatment plants and
- this will increase ‘to almost $7 billion in 1977. ’ S

~

at all this attention is.obtaining results is beginning. to show
is country's rivers. Of the 12 major rivers being monitored,
most havy shown slight deoreases'in\Lollution as measured by such:
indicator® as fecal coliform bacteriz and BOD. But these improvements
start from a-baseline condition (measurements began-in the-early '70s)
in which almost all measurements shoued pollution levels that made the
water unfit for human contact.
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The lakes are also in bad shape. 1In a recent stuc >f a group of .
, .northeastern and north central lakes and reservoirs whichn were-affected
= by municipal sewage discharges, 81 percent were in an advanced stage of
.eutrophication (the kind of nutrient enrichment that leads to unbalanced
. algae growtb) -As this nutrient enrichment process is gradually being
T - understood, it becomes clearer and clearer that the triggering pollu-
‘ ’ tant is usually either phosphorous or nitrogen. - It is 2lso clear that -
T these pollutants are not just from sewage. Agricultural runoff is the
" most grievous offender, and the most, difficu;t to regulate.

-

We have zade only small improvements on our water. It must under-
‘go complex physical “and chemical treatment before we can drimk it. (and
" we still find 4,000 or cases of water-borne disease each year). We
are denied the pleasure of Iwimming in most of our rivers and in a
. ) growing number of our lakes. How is cuar. land doing?

- ~

Land Pbllution

P

Among the many different types of. land use problems awaiting solu-
tion, the two forcing themselves more and more on our national -
conscience are mining aqd land reclamation and the disappearance of
farm land. '

The strip mining picture has orlgﬁtened a little in the pasc five -
years. State requirements have been tightened and now there is a new
> - £ 1 1aw, but there is a long way to go. As is shown in Figure 2,
of . t§E>2 542,682 acres needing reclamation, the laws will require
reclamation of only 614,239 acres—about a quarter of the total. We *
also see from this figure that coal surface mining accounts for about
half of this land. If we double our coal output by 1985 and rely on
strip mining for half of-this, the total land problem will grow.

" TOTAL LAND ' - RECLAMATION
NEEDING RECLAMATION COAL REQUIRED BY LAW
(ACRES) , 337,081  {ACRES} -

TOTAL. = 2,542,682 \ TOTAL = 614,239

o

COAL
958,968

SAND AND - ..
GRAVEL
120.052 . OTHER
' | MINING
SAND AND OTHER 157,066
GRAVEL MINING :

706,752

Figure 2: Status of Land Disturbed by Surface Mining in the
: " United States as of January 1, 1974.
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Figure 2 showed us” that there were about a million acres of coal
land needing reclamation. We are, however, losing a much .larger chunk
" of land each year, for which there is no reclamation—the 1.25 million
acres per year that are set aside for urban expansion, roads, and
reservoirs. Much of this land is rural cropland. AXthough urban land
and roads make up only 2.7 percent of.our total land, the amount of

land "set aside for these purposes has doubled since/&QSO. Before we

‘become overly concerned for the future, however”i& can take hesrt
from the statistics which show that, since 1970, uon—retropolitan
population is growing faster than that in the metropolitan areas {even
though the farm population continues to £all) ané this may slow urban
expansion. In some parts of the country (Suffolk Co., Long Island,
is the prominent example) the rich farm land is teing delid erétely
.pzotected from development.

Solid Waste

Disposal of our leftovers has also been 2 land use probxem but it
4s now spreading its disfavor to air and ster as - - land£111 space
becomes scarce. This nation generates akout 4.5 billion tons of waste
per vear (170 millioa tons 6f this collected by mnnicipalitlea). -This
anpuel throw-away includes, for instance, 48 billion cans, 26 billion
bottles and jars, 7.6 milliion relevision sets, 7 million cars and
trucks, 30 million tons of paper, and 4 miliior toms of plastic.

It is costing us more and more fo dispose of this waste, a.cost
rising toward $25 per ton. The energy crisis helps us here because
serious effortrs are under way to convert the organic waste to fuel and
to recycle the metals and socme of the paper. Solid waste is becoming
a "resource,” dut recycling and conversion won't p*ovide a complete
solutlon., We must, f£inaily, develop energy-economic, long lasting and
recyclable consumer goods. ("A bottle in.the hand is worth two in the
brush!") : - :

ther Polluzants " : . .

-

: ’ : i \ . . . ',
we have touched on the major topics perhaps, but the actual list

goes on and on. State, federal, aad local governments are just begin--

ning to wrestle with noise and more batrles, such as New York's
opposition to the SST are ahead. The nuclear power_con:roverSy has
kept radiation and r: oactive waste before us. We have only begun.
to lock at pollntion _a: the workplace and to worry about the health
of those who work with dangerous metals, poisons, and carcinogenic
materials. DDT is regulated but not forgotten, and new dange*s,f:om
pest‘;znt“ol chemicals are constantly being uncovered ,

e bartle costs ﬁoney., The Council on Environmental Qualicy-
estimates a cost to this country of $325 billion from 1973-1982,.
$195 of"thigﬁ%;éeral money. As large as this is, the increménzal
amount is not ¥rightening. Costs of pollution control will probably
not be more than 1 percent cf the GNP in any year and are expected to
add, at most, 0.3 percent to price inflartion. When the added jobs,

L4
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the gnergy'savings, and the original gaal—»a better environment-nate
added in, it seems a battle with the grice: ' ) . s

e - . POLLUTION AND EDUCATION

. As I have written elsewhere with, respect tv eaergy, there gre
certain definite c¢riteria wu should apply when we consider Ihe intro-
duction of social’enviroamental/econczic issues into the cuerriculua.
They must be urgent, they must dbe long-‘ived and they must be. teach-
able at differenc grade levels and in different disciplines. .
The- urgencv is clearly there for pollution. I would require S
that the problez be long-lived—that its uzrgency be measured in at :
least half-decades—in orcder that it match the slowness of imnovation
"4n education. The preoblex must stili be there at the end of cerricu~
lum development, testing, revision and textbook infus‘on. The pollu- -
tion problens wili s:i;; be there. - L

-

. The issves must de teachablp gt a variery of grade lcveis and 1n’
o _a variety of disciplimes. Said in ancther way, education must see a
NG : role for itself. There are roles. The f rst is to raise consciousnesw»
N . levels, create zwareaness. It is important, in fact, that poliurion”

K education move beyond the "nature ualk" 1eve1 and decozme a vehicle for

A conventional education. &Even in the brief resume of this article, cné

- can easily see opportunities for ‘teaching/learning materials im the -
sciences, socizl studies (civics, cultuvral comparisonms, ‘individuasl and
group responsibi *itv‘. nmathemazies, career plaﬁning, heme economics, B
and many others. The need and opportumity fcr value cla*ificac.on
"and decisisn-making exertises arg equally evident.

The mzjor advantages that teaching on and abour and with’ this
coun:*y s pollution problems would bring to education iw thar they
_ are real probiems and thus demand that the clzassrocm op its doors
- and gindows to the real world. And like all real probdl ems_gbey resist
being pigecn-holed under titles of history, civics, physics;’ chemisctry,
" biology, etc. If education is to treat them properly, then the.inter-
disciplinary cozponent of teaching will increase and education will
te better for 1t. If education prepares a new citizeary vhich under-
" gtands these ﬁréb’ems and is commicted ro the sea’ch for solutions, -

v

wve will all be erter for it. o .

POSTSCRIPT

- - " XI.have so far writren in rthe spiric of a new discovery: “Look

. what I found, look what we ca2: do,"” Poll ution or perhaps we chould

say "environmental education” has been in fact growing in sc'engbh

- .4m our classrooms owver the same five yea-s.\ It has, however, grown

. ‘without plary/gqr desizn snd in many different directions. A critique

W _or review of EE programs is beyvond the scope of both oy. experience and
“the space allotted to this article. The brief bibliography wvhich
follows has some;suggestions for further readinmg. It doex appear .

FRIC . wn . R4
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. 'Following is a brief list of resources..

-

‘pollute and abuse ic,

S/ -

NI

. ¢lear from the current literature that- educator’s and environmentalists

are still searching for the most productive ways to integrate an under-
standing of and concern for the environment and of the way humans

into the total curriculum. - It-is the intent of
this article to provide some cvideﬂce for the continued urgency of that éﬁ;';_,
task. For pellution is people problem; people create and define it, - .-
And people must solve it. . , . N _

~

ESSURCES
Pollution is such a large
subject that only basic source documents are provided. Thegfeader
should use thex to find material of parti:ular. interest. \

Engirﬁnmental Educa*ﬂén

D}singer, J. F. Ced.). Environmental Education Trformation Report:
. A Directory of 2rciects and Programs in Environmental Zducation,
\ Third Edition. ERIC Informarion Analysis Center for Science,
Mathematics and Environmental Zducation. Columbus, Chio: Ohio
State University, l9ﬂ:.

Marlett, Robert (ed.). Current Issues_in Environmental Education.
RIC Information' Analvsis Center for Science, Mathematics and
Envixpnmental Fducation. Columbus, Ohio: Ohio State Universi:ty,

1975. - N o

Lincoln, Yebraska:

A

Tanner, . T. Ecologyv, Environment, and Education.

Professional Educatcrs Tublications, Inc., 1974, - -
Garigliano, L. J. and 3, . ¥Xnape (eds.). Znvironmental Education in

the Elementarv School. washingtor, D.C.: NSTA (¥471-14712), 1977.
Pollution

‘ N '%‘ - . - - . "

Dasbach, J. M. Science for Societv, Sixth Edition. Washington, D.C.:

American isscciaticon Sor the advahcement of Science, 197E. > -

.

The sixth in a series of useful and coaoprehensive bibliogrepiiies.

EPA. EifAa Protectins Our Environment. Washingtoa, D.C.: Office of
Public Affairs, United States Environmental Protactlon ajzncy.
1977.. ' ’

This is a very brief concise summary of poilution as seen froxz EPA.
Washington, D.C

.
)
rolect

Trends in the Qualitv of the Nation's Ar.
Of€ficc of Public Affairs, United States Eavironmental
Agency, 1977, g . .
This is a very brief bdut juantitatiwve summary 2f air polliution

with good graphics. - ) -
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USGPO. Environmental QualiCV, The Seventh Annual Report of the Council
. on Environmental Qualitv. Washington, D.C.: USGPO (#041-010-0031-2),
1876. ' ) ,

This report was $3.50. Tﬁes; reports are issmed each year and are

hY

the. single best summary avai able. The eighth aznual report,
covering 1977, will be available in mid-January 1978.

-

Journals -

The teacher who wants to keep abreast of developments in either environ-
mental education or pollution is réferred to-the following journals.

“The Journal of Environmental Education, Heldrwef Fublicationms,
4000 Albermarle Street, Washington, D.C. 20016.

The EPA Jourmal, U.S. Environmental Protection Agency, Sugsf-
‘intendent of Documents, USGPO, Washington, D.C. 20402,
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. Fowler, J. M. '"Energy Education and thei'Wblf Criers'." The Science

Teacher, Vol. 43, No. 3:25-32, 1976. . /

48




“

v 4

-
~ '

- Energy, Populatwrz, Pollution, and now Natural Resources; the
8ubaects covered in the Jtrst four papers of this yearbook ngh* be
eonsidered the "big Ffour” of science/society issues. They are not,

- of eourse, Four topics, but rathexr ome large fbur-dvmensional super-
topzc and super probiem. How our generation deals witn this-super
probgam will affect the future of our pZanet. Jaek Carter has chosen
to look at naturaZ’reSOurces from the point of view of @« need for
conservation. He proposes tre reed for education to help create a
new ethic of conservation. . ) , .

ot - ~

NATURAL RESOURCES

-

| Jack L. Carter

INTRODUCTION

A large number of thoughtful people with diverse backgrounds and .
training have accepted the hypothesis that when we consider our avail-
able natural resources, available usable energy, rate of pollution,
indyeasing world population, present eccnomic systems and established
valle systems, the destiny of mankind is presently om a collision course.
The problem has been defined but the time line has not been.well '
established, thus the unbalanced equation for this formidable reaction
is still in process. _ Our formal system of education, plus other commun-
ication systems including the mass media, have a major role to play in
identifying the paths this reaction may take, and.in aiding all mankind

" in attempting. to balance this equation.

If this homeostatic equation for the planet earth's life siupport
systems is as seriously tilted and out of balance as it ‘presently
seems to be, then not just scierce teachers, but all teachers, have an
obiigation to identify this equation for their students and €o help
their students to see the relationship that exists among'present T asw.
ledge and skills, value systexs, and the power of mankind to defir - the
_future of all life on earth..

R 2 ; . 8 .
Public school science teachers could become the people who will
tip the scale toward survival. But based on our present limited pic-
ture of holistic science and homeostasis, and our inability to concep-
tualize and teach problem-solving, plus the value system we convey by
our methods of teaching and evalvation, this may not be-.possible.
Unless maior changes are made in our mc.nods of teaching‘science,
especially to those students who do mot plan ca:géxikin science, it
seems unlikely that we will make contributions equal®to those who
teach the social sciences and humanities.

~



BACKGROUND

Natural resources have been defined as those actual and potential
forms of wealth that mankind can utilize for welfare and survival. The
availability and distribution of ndtural resources over the earth vary
greatly in Quantity, quality and reuseability, thus it is impossible to
separate their use and misuse from world politics and economicss One
who has lived or traveled over the green and. fertile upper midwestern

... United States, and has then had the experience of traveling through the

' dry barren rock-strewn and dusty countrysides of north central India °
or the dry deserts of northern Mexico, cannot help but be thankful for
the opportunity to live in a portion of the earth that is rich in '
natural resources and that has an equable ﬂlimate.

w—— -

The most widely accepted and usable classification of natural
resources is presented by Oliver S..Owen in his textbook titled
Natural Resource Conservation: An Ecological Approach. I present it
here with the auth%g's permission, . o

'-
,

I. Inexhaustible . ) - 3 v — -

A. Tmmutable. Seemingly incepable of much edVerse change through
man’s activities. , ' 5, ‘

1. Atomic -energy. -Vast quantities of fissionable materials
available in granitic rocks. '

2. Wind power. The result of climatic conditions.
- .
3. Precipitation. An unlimited supply. Man, however, will
very likely alter the distribution patterm in the future
through weather modification.

4. -‘Water power of tides. Resulting from sun-moon-earth
relationships. -

B. Mibusable. Little danger of complete exhaustion, but when
improperly used their resource quality may be impaired.

1. Solar power. The total amount received by growing plants
has been reduced by air pollution caused by man.

2. Atmosphere. Local and world-wide pollution because. of
smoke, exhaust fumes and nuclear fall-out.

3. Water of oceans,. lakes, and streams. All currenclynbeihg
poiluted at increas’ng rates as a result of human activity.

~

4., Water power of flowing streams._ The reaction of water to
gravity,

5. Scenery in its broadest sense. Aesthetic values subject
to impairment by human activities. Examples: Mt. Rainier,
Blue Ridge Mountains, Oregon and Maine coastlines, Grand
Canyon. ~ T

i . a— L.
L A - N . ’
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II.

Exhaustible

A.

5

‘Maintainable. Those resources in which permanency is dependenc

upon method of use by man.

1.

Renewable. The living (biotic) or dynamic resources whose

perpetual- harvest- 1s dependent upon proper planning and

. management by man, Improper use results in impairment or

exhaustion with adverse socio—economic _consequences . for man.

a.

f.

Water in place. The ‘quantity and quality of water in

specific places of use' streams, lakes, subterranean
sources. . '

So1l fertility, TheaEbility of soil to produce plant

substances desirable to man. Renewing soil fertility
takes time and money.

Products of the iand.' The resources grown in or
dependent on the soil. ’

1) Agricultural products. Vegétables, g}ains, fruits,
- fibers, and so on. '

>2) Forests. Source of timber and wood pulp.

3) Forage land. & 'sustains herds of cattle, sheep, and
goats for the production of meat, milk, leather,

and wool.

4) wild animals. Deer, wolves, eagles, blue bifds,
bullfrogs, spotted salamanders, sphinx moths, flre—
flies, etc.

Products of lakes, streams, and impoundments,  Fresh-

water fish: black bass, lake trout, catfish, etc.

Products of the ocean. . Marine fish: herring, tuna,
Marine mammals: porpoises, -gray whales, fur seals,
etc, . ~ i

Huran powers. Physical and spiritual,

Nonrenewable. Once gone there is nc hope of replacement.

a.

-

Soecies of wildlife. The passenger pigeon, great auk,
and Carolina parakeet have become extinct. They repre-—
sented the end products of perhaps a million years of
evolution.

Specimen wilderness. Within several human life spans
wilderness values cannot be restored even wdch the
most dedicated program, :
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B.,_Nonmaintainable. The mineral resources. Total quantity is
static, Mineral resources are regarded as wasting assets., W
When destroyed or consumptively used, they cannot be replaced.

1. Reusable. Minerals whose consumptive usage is small, Salvage .
. or xeuse potentialities are high. .

a. Gem minerals. Rubies,}emeraIds,.etc.

S b. Nonconsumptively used metals. Gold, platinuﬁ,-and silver;
~some iron, copper, and alumipum. These metals can be
éxtracted and reworked into new products: jewelry,

- ' - silverware, vases, etc. - -
—_ 2. Nonreusable, Those minerals with a high or total consumptive'
4 use. Exhaustion is a certainty. , : 2

‘a. Fossil fuels. When consumed, gases (potenﬂ&al pollu-
tants), heat, and water dre released.

b, Most nonmetalic:minerals.. Glass sand, gyPSum, salt,
etc, C

c. Consumptively used metals. Lead in high-octane gasoline
and in paint, zinc in galvanized irom, tin in toothpaste
~containers, iron in cans, etc, . :

This classification system is of special value to teachers and

- students because it not only lists our availadble natural resources, but - -
it categorizes our natural resources in a manner that—places the respon- -
sibillty on man to determine the future availability and usability of .

‘many of the resources. By carefully studying this classification system

"we come to realize that the future availability of any single resource -
is not in the hands of the gods, but rests in the ability of mankind to ~
determine the use of these natural resources, and consequently the future -
of all life on earth.

Historical Attitudes

The historical roots of the Western tradition have resided in the
bedrock of arrogance toward nature. The Christian religroﬁ which is
considered by most authorities of the religions of the woMd to be the
most anthropoceatric, has encouraged mankind to take dominion over the
earth, and to exploit nature to his own ends, The Christian concept
.of continual progress, which is unknown to many religions of the world,
_has encouraged man to exploit the environment for his fulfillment. If N
the day-to-day activities of Western cultures and the attitudes we demon-
strate toward all life on earth are any indication of our belief systems, .
the Copernican proposal that the earth is not the center of the solar
system, and the Darwinian theory of evolution have never been fully
accepted by Western societies. A large segment of our society is as
anthropocentric today as it was in the Dark Ages. The idea of a cycle
of life, of which death is natural for all forms of lile including man,
continues to limit our ability to live a life of con31derat10n and
respect for other fo*ms of living things. , ‘ -

sz
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, In the past century this nation has become aware of two intrinsic
dilemmas; one 1is the conflict of private property vs, public property,
and the other.confronts the interface of a philosophv of fncreased
consumption (growing economy) and that of decreased consumption and
conservatiofi. President Theodore Roosevelt firsc identified this
national - confiict when he recognized the need-to protect national
interests in such resources as water, timber, wildlife, soil and
minerals. In 1908, President Roosevelt invited govermors,; interested
congressional leaders, and scientists to the first White House confer-

-~ ence on natural resgurces. Based on the conclusioms of tHis conference,

several hundred miliion acres were withdrawn from private use, and con-
served as part of our nacural resources inventory. o~
Since this first national major effort practicallyﬂgvery president
has made some contributioa to -the national conservation movement.
Franklin D. Roosevelt created the National Resources Board, the Civil-
_ian Conservation Corps (CCC), the Soil Erosion Service, and the. Tennessee
'Valley Authority (TVA) in 1933, and in 1937 he took a leadership role in.
the passage of the Wildlife Restoration Act. To varying degrees, all of
our recent presidents have considered the conservation of our natural
resources a major national objective. Except for periods of natiomnal .
emergency; i.e. World War II, Korean War, and the war in Vietnam, we
have devoted a considerable portion of our national wealth to conserva-
tion. It is also important to obsérve that at times when the national

- economic picture has been lagging we have used conservation programs

to reduce unemployment through such activities as the-Public Works
Administration (PWA), the CCC of 1933, and the Youth Lonservation Corps
“(YCC) of the past decade. .

The Development of Conservation Ethic

Over the past several thousand years Homo sapiens have been trams- .
- formed from paleolithic hunters and gatherers that moved in search of
food and exploited the available natdral resources as they traveled,

'to an agricultural-intensive and pastoral species that have for several

‘reasons become confined to smaller areas or single localities. for their
livelihood. But in spite of this more sedentary life that has allowed
the huyrdn population to skyrocket and cities to grow, the gene pool of

. the exploiter and hunter, has not been greatly altered. We 112&/""‘
and earn our daily bread-in cities, but on weekends we exodus to the
country. A summer home on a lake or in the mountains is the ultimate
objective of wvast numbefs of city dwell>xrs, Changing the biological
(genetic) evolution of man is a slow process and will require centurles,
but for good or bad, with time man is adapting to new conditions, B

The Spanish, French and Dutch explorers‘who first came to North

" America were in many ways exploiters and plunderers just as were many

of the first hunters-and trappers who roamed the- western United States.
But the geometric increase in our population and the migration of
Homo sapiens to the ends of the ea-th have’ placed pressure on man to

relinquish the Horace Greeley philosophy of go\wesbi young man" and
to follow the teaching of Henry David Thoreau to maintain and improve
the quality of life in the place where we are, be it Walden Pond or
the Concord, Massachusetts, jail.
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In recent times the writings of Aldo Leopold, Barry Commoner,
Garrett Hardin, Paul Ehrlich, John K. Galbraith, Kenneth Boulding,
Rachael Carscn and others have made us aware of the concept of limits,
which is not only contrary to our bioclogical nature but challenges the
religious, social, -economic, and political systems of the United States.
Like the difficulty man has accepting death, so some economists, poli-
ticians and a few scientists have said it camnot happen here and
. continue to speak out against any philosophy of limits and the accep-

' tance of an environmental ethic that would result in che comservation
of our natural resources. _ v -

But ever so slowly, the kicking and screaming as we go, we are
‘moving toward a natural resources conservation ethic. E. F. Schumacher
. has reminded us in his book, Small is Beautiful, that this title holds

 meaning for much of the world, and it can also hold meaning for those
of us who have lived our adult lives in the United States., We are
discovering that smaller portions of fresh meat, smaller homes, smaller
cars, smaller families, and smaller budgets can all be beautiful. The
acceptance of this idea can make economic sense, improve our physical
and mental health, and allow us to share a larger portion of our
national wealtlh with a poverty stricken and hungry world. While one
segment of our society is saying we musé\pfpduce and purchase more
"things'" if we are to preserve our capitélistfg form of government and
come to know joy, those folks that are interested in performing services
" to their fellow man are saying sharing is where the joy of living
resides. The ethics of serving, conserving and sharing are important -
enough to a growing segment of our society that they are willing to
carry their banner against those who would shout for more competitionm,
private ownership, and increased p®rsopal property, So a conservation
ethic continues to grow because we can gfford to share and conserve
with our fellow Homo sapiens; but also be®guse we dare not overlook
this opportunity to share and conserve with ns of life.

: : : —mae -

A MODEL FOR NATURAL RESOURCES CONSERVATION EDUCATION

Like most major concepts and ideas we teach in our schools, natural
resources conservation is an integrative idea and probably should be ‘
taught as appropriate throughout the science, social science and humani-
ties curricula. Rocks, trees, and birds are intricate parts of our
natural ecosystems about which scientists have gathered informaticn,
economists have desighed monetary schemes, and artists have written - -
sonnets and cantatas. ' :

As is true with most subjects taught in schools, when teachers want
to express their views or.fecel a need to teach some aspect of natural
resources conservation it will be placed on the printed or unprinted
agenda. But only when teachers develop the personalized intrinsic need
to expose their students to this subject and feel safe handling such a
large integrative idea will natural resources conservation.become a
regular part of the curriculum. v ’
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Past experiences have taught us that if we want to maximize learn-
ing, planning and scheduling will be required. This is especially true
with large and diverse concepts. - We often teach bits of knowledge such
as the structure and functien of parts of corm or bean seeds, but seldom
do we integrate this knowledge into a larger concept such as the rela-
tionship that exists among the evolution of double fertilization and
endosperm, the evolution of primates, and the economic and cultural
problems related to feeding the world. This kind of teaching demands

" thoughtful planning, and a very different kind,pf”curriculgm development. -

Proposed here is.a three-part attack on the task of developing a
natural resources conservation education model. The approach described
is not unique, and it has been useu by the author as a procedure for
developing courses and instructional units within a variety of biology
courses. 1In this model we must 1) recognize the need for knowledge or
a body of sound information, 2) have an interest in developing cognitive
gkills in our students and preparing students to use inquiry skills in
their own learning, and 3) identify, develop, and clarify those values
that are dmportant in a conservation ethic.

Learning and -Teaching About Naturai_Resburces

Many teachers have an inadequate basic knowledge of the earth's
know.: available natural resources. Their backgrounds and college
experiences in the field of natural resources conservation are limited.
Textbooks of elementary and middle school science, as well as secondary
and college textbooks of the physical, earth and biological sciences
contain little information describing the world's available natural

resources. If this is the situation then a major obligation of those

who teach science, and those who teach teachers of science; is to
surround themselves with the available literature and to develop habits
of reading and studying this literature. If a teacher is going to stim-
ulate students to want to learn, the teacher must want to read and study.
Many teachers continually encourage their students to become knowledge-
able and informed. But when we examine the reading and study habits of

- teachers, as students do, we recognize these teachers as somewhat dis-

honest, because -they are not scholars and students of their discipline.
No one recognizes this dishonesty and insincerity as quickly as do
students. : ,

The bibliography of this paper contains the'titles>oé ten common
journals and periodicals that (publish a variety of articles that can
add to the knowledge of those who wish to stay informed about the
current available data and issues concerning natural resources. These
are only a few 5f the many such journals available to teachers, Beyond
these major publications teachers have an obligation to be aware of
stare and local issues and to bring these issues to the attention of
their students. ) C

© Teachers mast also work with administrators and help them to be
jnformed of new and important library and audio-visual materials.’ an

. excellent way for a teacher to obtain such information is to read the

book review and audio-visual columns iIn many of the journals listed
in the bibliography of this paper. L.
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Field experiences can paint a vivid picture of the need for natural
resources conservation that will persist forever in the Iives of many
students. Such problems as overgrazing, erosion, air and water pollu-
tion, improper strip-mining praccices, and inadequate bus service .
surround us and are available for all of us to observe and studv. -But
‘many times, as students grow up surrounded by these problems, they fail
to see them unless the well-informed teacher brings them to their
attention. :

Improving Cognitive Skills of Students -

A major objective for all education is.to improve cognitive skills.

The science teacher must accept the responsibility for improving the ‘
basic cognitive skills; i.e.; reading, writing and arithmetic, plus the
specialized skills appropriate to the scilence they teach. Teachers at
all levels continually seek scapegoats on whom they may, lay the-blame
for their students' inability to read, write and handle numbers. Only
when teachers of high school and college science accebt the .students
where they are when they enter their classes and seé’ themselves as

’teachers of feading, writing and arithmetic, plus other vital skills,
just as elementary school teachers are teachers of a wide variety of
cognitive skills, will secondary schools and colleges start to realize
their full potential toward strengthening democratic systems.

* The ultimate objective of cognitive learning is to .carry students
of all ages through Jean Piaget's four levels 6f development to where
students can use formal operations to solve immediate and long-range
problems. For far too long we have centered our teaching on concrete
. operations and failed to teach the skills necessary for formal opera-
tions.  But then all too often, in order to get nice bell-shaped curves
in our grading, we have tested for formal operations. We are slowly
beginning to realize that the fault does not .lie with students but must
rest squarely on teachers. Defining terminology and libeling the parts

"= of the varicus systems is only the first phase of concrete operationms,

‘and these steps must lead to a synthesis of knowledge and a demon-—
strated understanding of the interdependence among speciles to live
within the known and unknown limits in our available natural resources.

Learning the skilis of comparative reading and questioning are a
step in-the right direction and must be encouraged. Designing, indi-
vidualized and group activities that involve laboratory and field
experiments and result in interpreting data and presenting data are
valuable experiences. Studies of local habitats including the
chemistry and bilology of ponds, aging of plants and animals (includ-
ing man), and studies of weather and earth science all bring students
in contact with real and important problems. Interviews.with elected
political officials, civil servants, parents and older citizens with-
in a community can establish a picture of the local natural history
and the need for conservation of natural resources including larnd,
water, and energy. ’ ’ : '



Values and A Conservation Ethic

Teachers and their styles of teaching and evaluation have great
influence on students. Just as parents, television and peer groups
‘have all played a major role in influencing the behaviors each of us
conveys to those in our enviromment; so the behaviors of those of us
wvho teach influence students who attend our classes. This places
teaching near the pinnacle of influence and responsibility and makes
those values that we demonstrate to our students of prime importance
to future generations. :

If the concepts of conserva:ion,-shariﬁgf openness, honesty, and -
trust are desirable behaviors for the larger society, then we must
design. classrooms and class activities that encourage and reward these

"values. If we hope to promote exploitation, competition, closure,
dishonesty, c.d distrust in the community and throughout the world,
‘then.we must design activities that will foster and reward these
behaviors. Each teacher makes a personal decision regarding the '
behaviors he or she will reward and the path their ~lasses will follow.
‘As we write our lesson plans, design and administer evaluative instru-
" ments, select the reading assignments, .and design class activities for
our students we are altering their behaviors. If our objectives
include sharing, then the class activities should be designed in such
a way that only through codperation and sharing can the activity be
successfully completed. A classroom can operate out of a threat
system and a teacher can gain respect through fear of reprisals
~agAainst those students who do not give respect, or the same classroom
can build trust out of respect for a teacher model that exemplifies an
open society on which a democratic society can survive and flourish.
Many of the basic concepts we will want to identify in teaching students
to understand the need to conserve our natural resources demand that we
will be willing to share. We do not all need homes on-lakes or in the
mountains, because through our tax dollars we can enjoy thousands of
lakes and mountain scenes that are being conserved for us to engoy now,
and for our childrer and grandchildren to enjoy through the ages.
Through, sound conservation practices we can all enjoy whooping cranes
from Padre Island off the coast of southern Texas to northern Csznada,
as they cross North America twice each year. This is sharing for the
common good because we all have an investment in the success of this
endangered species. This same principle of sharing can be stimulated
and encouraged. through classroom activities that are based on coopera-
tion rather zhan competitien.

Can Homo'sqpiens learn to conserve and share our natural resources?
Will we balance the homeostatic equation for the planet earth in time
to save our life support systems? Can those of us who teach convey che
necessary knowledge, teach the wital cognitive skills, and set an exam-—
ple through our vaiue system that will keep mankind from tunbling head-
long into extinction? The present student generations can make a
. difference, but will they? :

-
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HUMAN BEHAVIOR - :

Paul DeHartr Huvrd
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Efforcs co understand why human beings zct as they do have
chailenged ﬁn-lcsoyhe s, religicys teachers, and people genpru;l}
g -

‘since the snset of ‘human existence. People wonder about their own

actions and their iatevacrtions with orhers, ”he sum c--:ﬁe*a actieons
is described as human dehavicr., The phrase “"human behavior,”’ implies
that the behavior of humans is not wholly 1like chat of yne: organiszs

but is special. The central question is: What is unigue about human
behavior? .

- l
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is am exploration of the ways huzan
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processes and are influenced by one's culture, The human adaptiv
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capacicty is.more complex and exceeds rhat 11 other c¢rgaunisms.

Q
18 1]
{u

The p fmary purpcee of educatien has always been to influence the
sehavior of prople—on the coat hand increasing the adaptive potestial
of the individual, and on zhe orther, Josstering. the social good. AT
various times the cducazional conditionme necessary to achiceve these
purposes either confilic:t with human needs or hecone nu“**o..ed. Seciesy
changes, th- cu.ture assumes wider digensions, or the human Image e
acquires new persyectives. Unless the curriculul Re2ps pace with
these cha:ges ir bu-omes maladaptive for the indivié: 31, a poTentially
disintegrating ‘o'cc 2s. sociery; a crisis iaath educative process
itself resulrs, ¥We are new experlencing such a curriculum crisig
‘especidlly at the intersedizte and secondary school levels,
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mystical expe*iences, food.-ads,

p oblen-s ving behavior. Drugs,
vmanistic, Or transpersonal), new

apies (3dpalytic, behavioral, huma
R religions," egavitamins, meditation rituals, stylistic exercises,

! modeling and mimicry, exotic dress and life styles, encounters,
astrology, a variety of new ''gods™ and gurus, and more all represent
- devices, procedures, or efforts to modify human behavior. There has
been z modest, short-lived positive impact from some of these efforts,
tremendous harm frem others, and almost ne understanding of human
acyionvf‘or emerging life conditiens, What is ‘ndicateq, however, is
the importance of a serious study of human behavior as a part of rhe
elementary and secondary school curriculusm,

buzan beings, it is inrerpreted as adap-
tive or maladaptive. A major go2l of science teaching cught tu be o
increase adaptive cagpacities ‘avo*ab’e to humar exisrence. The demands
pon the human organisxz roday exceed 2 s genetic a,a?taoili**; adjust—-
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.one culture or subculture bu

‘ No one has yet developed an accepted classification of human
behaviors. There is agreement, however, that human actions have an
individual and a sccial dimension and these interact. It is recog-
nized that every individual is genetically unique, not orly from all
huimans now on earth but those yet to be born. Each person interacts
with the natural enviromment and social milieu in ways that are dis-
tinctive and which vary in time, context, and terceptual development.
For_ these reasons we may never have a widely accepted taxonomy of

human behavior-.

Biologically, culturally, socially, and phllosophically the
conditions influencing human behavioral pattermns are greatly affected
by the part science and technology {and its handmaiden industrializa-
tion) play in our lives. Without some degree of scientific, and ; NA
technological enlightermment, it is not likely that 2 person in ocur
society can successfully meet the ;ontingencies of modern living.

A .
Society and culture- change, creating ever new demands on human

actions. Under these conditions human behavior must, if it is: not

to be mazladaptive, possess an element of plasticity. A few of the
cultural shifts which currently call for new behavioral patterns are:
cbpnges in fzmily structure, urbanizaticn, industrial automation,
Iongevity, worléd economic and ecolegical interdependence. - :allure_,apf/
recognize change or inability to respond to it results in ¢ sion,
frustration, discouragement, apathy, loss of confidence, a weakenlng

of self-image, loneliness, a2ad hopelessness in young people——all
maladaptive responses. ; _

The growth andé development of the individual as a biological and
social organisz is also 2 form of change which influences how human

-beings respond and cope. As we mature bilologically, cogritively, and

affectively our perceptions of people, society, and the world ibout
us changes and so dces our behavior Yhat 1s appropriate behavior
for a child is not considered *esporq;bTe behavior for an adolescen;,
and- adolescent behawvior differs from thar of adults. What is appro-
priate behavicr at any phase of developmert is.-influenced ov\the
interaction of bioiogical factors, cultural Zorces, social rnorms,
ledrning, and perceptual insights. :

If we wish to study human beﬁavicr 2ac it really 1s then we cannot
avoid moral and value issues. human behavioral responses are inter- ’
preted as good cor badé, desirable or -undesirabie, cooperative or anti-
social, ethical cr une ethiczal, nmoral or i=zoral, either Zor the
iadividual or for soclery. The saze behavior may be z2:zceptable in

ut not in another. Aggrescive behavior
18 viewed cone way in war times or in comperitive sports bur differ-
ently in other circumstances lLaws, custo=ms, codes, sanctions, rell-
glons, and norzs exist to interpret the acceptability of human actions.
There are times when people «d to defines new sets of wvalues.
Currently we are faced with
field of ztudy and the quest

pd
nee
tnin protlem, Bioethics has become 2 new
icns being raiced aflfeect all ef us.

The decisions (choice of actions) people =mske are Iinfluenced by
the values they accept as well 2s by the knowledge they possess
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Q.ﬁaking decisions is a major way human behavior is cxpressed. Valid and
' reliable decision-making processes thus become a major component 1n
| teaching human behavior. The cognitlve skills required for rational
decision making dlffer in in many respuzcts from those of scientif.c inquiry.
The complexity of human behavior is undoubtedly a factor in its
neglect in the school curriculum at the precollege level. Another
i factor tmws multidisciplinary nature which mzkes it difficult to
' assign a place in the conventional curriculum. A third factor is
' ‘that the scientific study of human behavior is only a few decades old
and then only recently has generalizable knowledge started to emerge.
Not.the least.of these factors is the science teacher's feelings of
insecurity about hi: ‘er-rown knowledge of human behavior. This situar
“tion arlses from ccilege and university science courses ‘taught as
"pure"” disciplines, neglecting the humanistic- and social ramificatiomns .
of the subject matter. Only by accident is a teacher likely to have
" even the minimum nuch-r ¢ courses from the range of disciplines that
include the elements ci human behavior.

[N

The study of -behavior has more roots in thgvbiologicai'sciences

v than in the. physical sciences. While tke study. of animal behavior

- ‘'has been a part of elementary and- secondary school science for 2
century,. the teaching of human behavior has been avoided. Modern ,
socilal studies programs include aspects of human ,behavior,. particularly
those topics with a cultural relevancy. The fastest growing subject,
in terms of offerings and enrollment in high schools, is psychology.

- Psychology courses typically include generalizations about individual
human behavior but neglect sccial behavior. Sociology, seldom taught,
focuses on the group behzviur of people. Literature, business, health,
economics, politjcal science and philosophy, courses typlcgliy include
topics on some\phase of human behavior. Because we lack a science of:
human befngs (only begirning to emerge), human behav1or is everybody's -
curriculum interest and, gs it turns out, no one's in particular..: The
student never sees the ''picture"” of what it means to be a human being
or 0 learn in any coherent manner how people adjust to reality. Until
such time that we develop a generic curriculum for the elementary and

- secondary schools, the scientific study of human behavior could
properly be a part of the science curriculum. .= ~

"+ The behavior of organisms has long been a part of the elementary
and secondary school science curricuala. Human behavior, however, has
nct been taught directly. The emphasis has been on analogies between
animal and huwman behavior based on dzta from-observations of rats and
chimpanzees. And this is the issue: Human behavior is not like that .
of sub-human species, though simjlariries exist. 'For inmstance, depri-
vation of normal socidl experience during early life:affects the '
norxzal development of human beings and of some animals, but not of
others. 32ecause of language the adaprive behavior of human beings is
cunuletive. Other animals, including our closest relzative the chim-
panzee, know lirttle more than 10,000 years ago, and their behavior

is little different. Behavior is not predictable across species nor
does an environmental condition bring about the same response in all
animals. The spectrum of human behaviors exceeds that of all other
animals in nuzmber and character. "Human actions are more variable,

~
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less predictive,- and more adaptable than that of other animals. Exper-
-idmental studies of animal behavior are important for the hypotheses
they generate for exploring human’ behavior. Any meaning for human
actions, however, must be validated in a human context. There is a
value in teaching the -behavioral characteristics of a vertebrate and -
then showing how culture added to these characteristics differentiates
corresponding human behav;ors. Human behavior is unique among animals.
- .

Learning about human behavior is.mostﬂmeaningful when. experienced -
"4n terms of real-life problems and issues. This suggests a curriculum
_organization based on current science/social problems that students
can investigate as participant observers. In this way the student )
becomes aware of his own behavioral pattcims aand recognizes the LE
diversity of respons\g among his pzers, other ag= groups, and sub-' :
cultures. - At the same time studerits gain experience in value clartfis
caticn, decision making. and how scientific knowledge can be applied

to human affairs.

Ry

SCIENCE-RELATED TOPICS IN HUIMAN BEHAVIOR

~

4 representative samplingz of science courses, curriculum projects,
science textbooks, and articles on teaching human behavior at the pre-
college level provides a list of topics now being taught, These topics
havesteen grouped about as they appeared in the literature with some
ovesngping. Onitted from the list are nonscience-based topics about
human behavior such as those emerging from religion, philosophy,
economics, political science, and those more purely social in nature.

- Alse omitted are topics exclusively from primate behavior studies
where human actions are not the direct focus of® attention. The iist-
) ing should be regarded as just that and not as a course or module
outline for any particular grade level.

<

I. XNervous system and behavior

A. Autononmic functions

B. Central nervous system ’

1. Learning // ’

2. ‘Thinking ’

3. Habhits

4. , Memory and forgetting -

5. Artificia* intelligence and computers

' C. Sensory responses

1. Sensation (sensory structures)

. V#sualwand auditory development

. Sensory deprivation

. Perception (biological and culrural factors)

SN




IT. Biological rhythms o ' T

A.

B.

Sleeping/waking cycle _ . " .
1. States of sleep ' '

2. -Sleep deprivation .
3. Dreaming: -~ . . -

L
Eypnosis

IIXI. .Growth end develovment

A. Biological
1. Infancy ‘ ‘ . " : . ‘ ' -
2. Childhood . | -
3. Adolescence : ' '
4. Adulthood {maturity) -
5. Aged (senescenee,.senility)

B, Experiential (cognitive, affective) -
1. ‘Social
2. Cultural )

S " C. Development of self-image (self-awareness)
S‘\SIV. Chemicals influencicg behavior - o oy

A. Biochemical changes within bedy
1. Hormonmal control of behavior ™ ' 7
2, Mineral deficiencies and excesses
3. Chemical additives to food e
4. Protein deficieancies ' o ' -

B. Psychoactive drugs

1. Sedatives (deoressants) _ _
2. Tranquilizers =2

3. Stimnlants, energizers (amphetamines)

4. Addictive drugs _ - .
o . 5. Hallucinogens -
V.. Biophysical environment
B teA. Behavioral adaptations to climate and geography . " u
B. Environmental cycles influencing behavior
C. Envirommental pressures (population density, dep‘etion of
resources, po iution)
D. The designed environment (human habitats, architecture)
E. Physioclogical efficiency (health) l
67 - o
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'VI. The natural history of human beings .

-

Q\;\ ) T A. Biclbgigal evolution of behavior
A . B, Cultural evolution of behavior (cultural patterns)
. . =
C. .Social norms, rules, roles, etc. in behavior

'D. . Social organization (people as groups)

- o . 1. Family, 'peer groups, gangs - P
' 2. Adaptive ripuals : R - SR
- - 3. 8Sex roles . .

~

<. - 4, Shared behaviers

- VIX. Science, technolbgy, industrialization

© 'A. Effécts of gocds and servtces on behavior and 1 2 styles .
B. - Changing famixy life patterns _ S .
C. Blurring of differences in male and female work patteras
D. Human-factors engireering (bioéngineeringj ‘

E. Behavior patterns in nonindustrial soqiéties conpared with
high technology countries

VIII. Motivation (factofs)

A. Physiological (pain, fear, hﬁnger, thirst)

.ji B. Learned motivgs-(urges, dxives, sentiments)
C. Species mainmtenance (sexual) )
D. Gender factors and culture ) ] \

{ IX. -Cormunication .

- . R \\\

A. Verbal (language and humanr evolution) izf‘

B. Nonverbal (gestures, facial expression, posture)

X. Personalitz

A. Socialization (enculturation)
B. Physical/social envirommental factors

C. .Coping behaviors

XI. Bloethics

XII. Maladaptive behavior

A. Errors of metabolism (protein deficiency, obesity, PKU,
epilepsy, albinism) v )

B. Retardation (causes)

1. Neurological
2. Biochemical
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3,
4,

Z. Abnormal behavioral factors

1.

Chromosome impairment .
Trauma (birth, disease, accidents, strokes)

Disturbances in sensory input and motor output

Microorganisms (meningitis, syphilis, sleeping sickness)

Degenerative (senility, multiple sclerosis)

Social (stress, poverty)

‘Neurosis (anxiety, depression, hysferia)

Neurological

'a:

b. . Brain scars and epilepsy

c. Lack of oxygen

d. Genetic (PKU, Down's" syndrome)
e.

f. Hormonal (Parkinson's disease)
8. _

Psychdlogical (neurobiological)
aew

b, Psychosis (schizophrenia)}

c.

INVESTIGATING HUMAN BEHAVIOR _ R

[y

The methods ﬁor studying human behavior, while scientific in
anproach, are not typically like the classical experimental techniques

used In science laboratories.

Human biological and culture diversities

1imit the extent to which precise definitions, exact méasurements,
replicable findings and non-biased explanations are possible in

behavioral studies.

| In the huticn sciences there is always the question of whether data
obtained under laboratory conditions can be applied in principle to

relevant nonlaboratory actions.

The results of experimental studies

of ohysiological. processes, sensory responses, skill learmning, and
psychochemical effects on body functions are examples of research
translatable outside the laboratory with dependability. Studies of
stress, attitudes, socilal roles, emotional responses, motivation and
other culturally related factors are typically not translatable.

o

People live as they do and do what they do under circumstances as
they now are. ' These are the conditions of the real-world laboratory.
Direct observatiom under natural conditions and without the subjects
“knowledge of the investigation is one of the ‘most useful ways of study—
The investigator may function as a participant

ing human behavior,
observer (a member of the
to a "mugging" on film).

ordered, and conceptualized.

"gang'') or as a detached observer (ceacting
In both instances information is gathered,
In both the hard sciences and behavioral

scieaces the methodS and tools used for seeking information on a
problem vary with the- characteristics of the problem. Some of the
information gathering techniques in the behavieral sciences in addition

to experimental procedures are:

1) case studies; 2) surveys and samp-

ling; 3) interviews (open, structure., depth); 4) tests and invertories

5) records (medical,

scheol, employment);

69

77

6) artifacts and tools; 6) -



questionnaires; 7) self-inquiring; 8) content analysis; 9) verbal
reports or testimony; 10) photography. Much of the information one
learns about human behavior comes from directed "people watching,”
and lots of it. »

RESOURCES

Curriculum Materials

Federal agencies and private foundations have supported various
curriculum development g*oups ‘to produce materials on human behavior.
Mbst of . the projects were financed after 1965 and represent the

"second generation" of curriculum development. Completed or experi-
mental materials are available at all grade levels from preschool
- through high school. The authors of the different modules present
.their special orientzstion toward the study of human behavior; however,
in varying degrees each has used a transdisciplinary approach in.
‘designing instructional materials. The projects illustrate the possi-
hility of-a sequenti.l1 and hierarchical organization for a curricuvlum
theme based on human behavior. v : :

s ) Exploring Human Nature

(Education Deveiopment Center, Inc., Cambridge, Massachusetﬁg)

/ A transdisciplinary curriculum for “1lth or 12th grace using
recent data from the bilological and social sciences, focused
,// - upon developirg an understanding of human nature and human

' behavior. (NSP financed)

The Human' Behavior Curriculum Project

(In development 1977 Carleton College, Northfield, Minnesota)
A series of modules for high school incorporating a scientific
approach to the study of human behavior, (NSF financed)

Biomedical Interdisciplinarv Curriculum Proiect

(In develorment 1977 Leonard Hughes, M.D., director, Oakland, CA)
Unit IV. ''What Infjuences Human Behavior?" The central concept
of this unit is the impact of social influences on behavior;
includes attitudes toward drug use. (NSF financed) For high school.

Exploring Chilidhood

. (Educational Development Center, Newton, Massachusetts)
A series of modules on human development and behavior in which
older students associarte with younger children in various con-
texts. (NSF supporééd) For junior and senior high schosl.

The Schools Council Integrated Science Project
(Longmans, Essex, England;
"Human Bchavior" 1s one of the tepilc books (units) in the SCISP
curriculum for high school. It includes dCaCtlptiVe material
on a range of-topics about human behavior.
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Schools Commcil Integratéd Science Program (England)

L

(Available through Penguin Books, Baltimore, MD)

"“Ccience and Decision Making" is ar. independent module (topic book)
in the Schools Council Integrated 3ciemce Project (SCISP). -The
author (William Hall) uses six case studies In sciemce "to illus-

-trate the many decisions that have to be taken on the 'balance of

probability®." Designed for secondary school level.

Unified Science °rogram

<

(Educational Research Cowncil cf America, Cleveland, Ohio)

“Perceiving My World" is a transdisciplinary -unit designed to
assist students in explorirng one aspect of human behavior. For
grades 7-10. The use of instruments to.extend the human senses

is emphasized. A second unit, "It's Time fer a Ckange,” is
designed to develop an awareness of and adaptability to a changing
soclety.

N

** Construetive Resolution of aggression~-Produciag Sizuations

(A curriculum project cooperatively developed by the Lakewood
Public Schocl System (Ohio}, The Education Xesearch Council of .
Anerica (fleveTand Ohio), and The Ohio Stata department of

Edues :ion.

A developmental curriculum to help young reople acquire ar under-—
standing of 1) the complexity of human behavior., 2) the morive-
tions that may underlie variocus forms of zbuse behavior, and 3
how to resclve daily frustrations comstruczivelv. Teacher and
student materials available for the programs at eash educational
level. ‘ )

"The Model Me" (Senior High School)

"Dealing with Aggressive Behavicr" (Middle School or Junior High)
"Dealing with Causes of Behavior" (Grades 1-5)

.

Human Sciences Progranm

(Biological Scilences Uurriculum Study, Bculder, Colorado)

Behavior is an experimental module in this program and includes
activities involving both human and animils., Two other modules
in the program, Rules and Perceprion include activities designed
to develop an awareness of human behavior patterns and their
significapce. {NSF financed) For grades 6-9 i

Project Social Studies Curr *Cu’um Cen:er (Universitv of Minnesota)

Man:

Unit I: "Man's Behavior, the Physical Basis,™ 3 -esource unit,
for grade 7, on human behavier with an emphasis upen bielogical
factors. (USOE financez)

A Course of Studv

(Curriculum Development Associations, Washingrom, D.C.)

A series of 60 unicts In which children compare animal and human
behavior and alsc cultural differences in human behavier. The

—
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central theme is "What is human about human beings?™ Tor grade 5.
(NSF financed)

Social Science. Laboratory Units

(Science Research Associates, Cﬁicago, ZL)‘

A series of grade level un*ts -{grades 4-8) on human behavior.
(BSOE financed)

Anthropology Curriculum Project ' .

(Cniversity of Georgia, Athens, Georgia) .

"Development of Man and His Culture” (Grades 2 and 5)
"Cultural Change: Modernization and Industrialization" (Grade 6)
“Life Cycle” {(Grades 7-9) . '

" The materials are designed. to” provide a cross—cultural study of
human behavior. (USOE financed)

Euman Behavior and Potential

(Educarional Research Cowuncil of America, Clevteland, O0B)

A series of pupii umits and teacher handbooks oa human behavior
for each grade level from preschool through grade six. Separat

Teachers' Course Books and Readings in Buman Behavieor have been

developed for use by teachers at the elexentary school and the
secondary scheol levels.

Audiovisual Materials

There are literally hundreds of fiims or slide series which deal
with human dehavior for use in schocls It is nct‘possible 2o describe
each series bur informaction is ava.Aasle from cormercial discributors
and rost wuniversicty film service centexs. The Educational Developrment
Center {(Newton, MA) produced proJected caterials ‘ar‘the”curricula
it has designed. Other sources of films {a -ep'eceu‘a e lige) on
human behavier are: :

.

T

BFA Educarional V°é‘a
2211 Miesaigan Aven .
Santa Morica, Ca QOiO&

McGCraw=-Hill Tilms
1221 Avenue of ¢
New York, NY 13220

Secience and Mankind, Inc.
Two Helland Avenus
White Plains, WY 13643
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A Selected ‘Bibifography on.Human Behavior

. ' 3

The exerging "scieace on humans”
whose roots lie in wmany disc‘plzn . It
to bridge these’ fields and to reconceptu
from each to ‘orm a unified discipline of

newness coasis

ze the relevant
"human science.”
ature on “human science” is expanding rapidly as writers seek to place

is essencially a new discipline

ts of efforts
knowledge

their specialty in 2 bdroader context :han that of a sing;e disciplice.
One who wishes to be informed about the "new movement™ zur. real widely

but selectively. .

- . *

The books ia this Hibliography provide 2 background for the ropics

The 1f:er—-

that are commoniy found in a science curriculum which includes the study

of h(man behavior.
rather the reverse—te provide an overview..
availabie in paperback editions.

Most of th-

The Social Animal (242 ed.). San ?ranc*”co'

Aronson, E.
157o.

The list is not intended to be exhaustive, bur

books are

w. #H. Freema

{An exarination cf the relevance of sociopsychological

)

research in terms of major problems besetting contemporary sociery. ]

Pd
Bevelson, 3. and G. A. Steirner. Human Behavior: AT

;
i
/

Inveatory of

Scientific Fin
[This bocxk is 13
human behavior :ha:

ie

[
ger e*a;-“ab’e and for which’
good awmowmt © ¢

ewidence.}

re,
n
N

Brown, R. and R. J. Herrnstein. Boston:
Co., 1975.
around problems of

seexinag Tto present & unifLed

Psvchology.

inrerest

theory of psychology.]

New York: Harccurt Brace, angd WNorld, 1964.
¢ invenrory of research "findings"' about

there is

J_..ule

racthe

Srown and
‘A geae*a’ psvc“ology insroductory textboox organized

Te¢ college srtudents r than

Chapple, E. D. <Culture and Eiolseica: Man: Esplorations ia Behavioral
Anthropolozr. New Yeork: Haol:, Rinehart snd Winstop, 1577. ({[The
book has - siriag biciogical focus in comsidering such didensions
of culzurs the interplay of eanvivonmen:r and technology, and the
dmpors - e of cooperative muman actioms. )

Cohen, Y. a. {ed.). Man ip Adapracion: The Biosccial Bacxg'onud
and Man in Adaptartion: The Cultural Present (28 ed). Chicago:
Aldine, 1974, {The two volumes provide 3 systematic overview of
the biological, social and cultural adapiations of =32 ia his

ot

ezergeace and evolution.!

-a,

oshw {(5th ec).

zement of

es 10 the .<.jc
morally

ecisions. }

The Scudy of

-
-

Barbach, J. M, {ed.). Sciance for Soc etvs A “ibliogra
Washingre n, Df:  American Association for The Advan
Science, 1275. ([The des: sAngle source of referenc
sclence-society issues 2dbout which all sccizlliy and

*  responsible individuals must socns - or later wake &

Doby, J. T.; A. Boskoff; and W. W. Pedlezon. Sociolosv:
Man in Adantarzion. Loxingpron, Ma: 0. . Hearh, 198
view

of human social behavior wirh an emrhasis upon
knowledge, ..*“roiggy rzations, wnd ideology
of human adapration.

73, {Ad over~-
corceprs oI
ia the context
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,Prosggnsky, B, M. : W, B, I

.

Eisenberg, J.-F. and W. S. D4lldon {eds.}. Man and Beast: Comparative
Social Behavior. Smithsonlan Annual III. Washington, DC: Saith-

.. sonian Iastiturte Press, 1969. [A sysposium Teport on the origin
and:basic methanisms of social behavior in animels and man.] -

' Gelart, f. B.; 3B, Vareﬂho:sc- and R. Ca'e). Deciding (Stcedent book)

and Deciding: A Teacher's Guide. Princeron,_“ : Colilege E.ntrance
Examination Board, 1972. {Deciding is a course to assist jumior -
and senior high gpnoo‘"gfda"ﬁ- “ia how to make well-informed and
well-considered decisiqas abous themselves, their edncation, and
their future. ] . -

Hilgard, . R.; R. C. Atkinson; and R. L. Arkinscn. Introduction to
Pgychology (6th ed.). New York: ,Harcourt Brace Javanovich, 1975.
[An overview of psyct clogy with an ezphasis upon 1) the biclegical
> and experimentzl, and 2) zhe perscnal and social aspects of humarn
behavior. ] ) , .
Hinde, R. A. Biological Bases of Human Social Behavior. New York:
McGraw—-Hill, 1974. |[The author-examises animal behavior ang its

relevance o human behavior and then, for mosz of the book, expldres—

“raspects of human soc®al behavior.] . , .

-~

. Jdﬁgersea, J G {ec.,. Biolozy and Culture in ﬁbdern Perspective. /////f/
v .

<
Readings fiom Scientific Amevican. San Francisco: W. H. Freemﬂﬁ:
1572, {-ne arc<c~es are selected to present an overview of
explapations abou: :ne origia, biclogical weriatiouns, d social
development of man. ] . ,,//" o

LW

Sridee o the Future. EIoglewcod Cliffs,

1. {The author- eﬁplo—es the telsk ioa

and biological facrs and rthe meaning this
dealing -with p:eqentcav bic-gocial problecs. i

Potter, Van R. Biloethics:
N3: Prentice-nall, 157
berween ethical "a’ues
.Telarionship helds for

crelsens and L. G. Rivlin {eés.}. En :i'o::—
oental Psvchelogy: Man and BEis Phvsical Serting. New York: Hole,
Rinehart, Winston, 197 selecrec series of papers dealing with
the relationship between behavior and Ihe man~defined eavironzen:. ]

w
L]
»
-y
.J‘ »*

chnolds, V. The Bliology of Human Acrzion. San Frazncisco: W. H. Free-~
man, 1976. {The author uses a diclogical frarme of reference %o
relete cultural and no*:a:‘vé ideas and discusses their zeaning
for -understanding huzan behavior. : : .-

"Roe, R. L. (ed.). anthropolom- Tpdav. Del Mar, CA:- CRM Books, 1671.

[An incroductory anthropoliogs Toythook with over thirty contribuze
_ing writers eophas -u.ng a Hﬂlia ;' appreach o the study of human
comparative behavior. The book is not a collection of articles.]

R

Supcrka, D. P.; C. Ahrens; J. E. Hedstrom; L. J. FTord; and'P. L. -°
Johason (eds.). Yalues aducatﬁﬂ;Sou"cebeox.' Boulder, CO: Social
Science Educazion Coﬂsorziam, 1876, iSumma riZes approaches tc the
teaching ol values and reviews 3 wide variety of educational
marerials dealing dlrec:la 'i h values and value lssues. The book
a'so includes an annotated, classificd bibl iog-aphy of over 40Q
cirtations on va’uc& educat‘cn marerials. ] '
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Ir the thiré paragraph Ll was indicared thet sexually transmitted

diseases were minimaliy l4 in nuczer;. ye: available data describe only
two, the claszic venereal diseases gonorrhea and sypnil*s' This is
prizarily because laws require this reporting, so that more dat - on
them are availlable. Howewver, sther sexually transamizted diseases such
as the herpes simplex wirus (HSV) of the genitals are now sxyrocketing
sn ircidence. 1t was estimated that some 250,770 cases of HSV would be
ieported in 1975. 1Ia Atlanta's Grady Mezorial Hogpital about 1 percent
£ the maternity cases rave active genital herpes Infections during
their pregnancy andé as =any as one-quar:iey of these have the Infection
at the time of childbirth. Present dara suggest that 1f a baby from
such a patient is not <elivered by pecarean section, it stands at
least a 25 prrcent chance of dying frem a herpes in‘e¥tion and, of those
who survive, ahout one-third will have serious medical zroblems. These
data are repsitad by Dr. andra J. Nahmias, Prolessor £ ’ed‘atrics and
Chief of I.zcch-euF Sizeases anc Imounciofy at Edory Medical School
(leger, 1974). T In addition, pregnant women with herpes type IT viru
have abouz thrue times aw many spontaneous zbortions as women without®
the Infection, and there s a definite link between vemereal herpes aac.
women with herpes iniectiions were
= localized cerviczl cancer than
women who get herpes type [I
wizhin five years, and this
mite eo d 5eases. Weoare
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. of dge regularly ask £or birti control devicez. In 1974, 15,070 girls
™~ under the age of 15 'oqu"c nelp from the 162 Flanned Parenthood
medical affiliates around the country—a 25 percent jump over the
previous year. The San Francisco/Alameda, Califormia Office Medical
Director, Dr. Cerry Oliva, estirmace:n rhac 19 percent of the teenagers
seeking counsel are 14 or under and she says that she {s not surprised

to see l2-year-~lds anvmore {bewswct', 1976). \

Thig change »ag come about at ¢ Time when there are more teenagers
in the population and when leenagers are beconing sexually more active
earlier. Becadee of better nutrition, the age of mencrche is falling
by three or four monthg c¢very decade. In 1850, 1t was 16-1/2 yoarsn,
today 1t is IZ-A/Q years; thus, there arc more teenage years when a
girl can become pregznant and, with the swing away fﬂom early marifage,
more years when she cu. aave an 1llegditicare child.

_Dara continnu~ll, show ewver-increazing nexual activity at earlier
and earlier azec accozpanicd by abysmal {gnorance. An Ann Landers
.colucm for April 20, 1976, orinted a letter from a hizh achool senior
listing the fgzjoa.ny ”fac:ﬁ" citculating among the 13 to 18 year-old
age groun:

2. The firae vime « couple hat zex the plrl can ger pregnant,
wut she (o wafo the cecond or third time the same day or
3. than once. The redica-_ .
syntem and maxkes you
4., If a r1 Zuenn't have a climax she won't get pregnant.
5. It fsn't nocesonry to tave the '5111' regularly. If 4
zirl tares 1t just hefare she hoas intercourse, szhe is
; safe for 24 hours.
£ 7 - TR D b O 2 L A s - . vy » «
N 5. PP a prepnant girl eats o lemor: "avery cay fur zTwn weews,
r Ny che will have o zizcarriage. — T
L
In 1973, Juditn S, Rubenstelin, while conducting rescarch for a
dorntoral dissertacticn at Harvard, administered the cex educartion
~ocabulary checxilsr [Rubenw=ein, 19743, Thiz cons. s of 112 randomly-
ordered, sex-orisnted wordn to which the student reacts through four
. options or degrees of [“terest varying from "very much” to "not at ali”
and {ncludinz "I don’t snee what the word means.”  The administration
- of the checrlist to %% ninth-prade ctudernts revealed the ten top
‘dnyere T items for Hotﬁ z.rle ond bon . were:  venereal disease, birh
controi, serxual Intercourse, love, pregunncy, enjovment of sex, abor-
e tion, sex offenses, guii: Lo L osex, ant srostitution. Toe 11 least
] known .tems common o both oy and girls were:  voyeurism, prophylactic,

Wasgerman tesrt, celibhacy, sodormy, ~double standard, =.:l:ipeter, promis-
culty, nasocwismgﬁ‘.u.u., and Lkanqvﬂ::1uu. Girls werc more interested
-~
S X
O : 7 9 re
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than boys iu the réproduccfﬁe aspects of sexual intercourse. The four
top high-interest ltems were: birth control, abortion, pregnancy, birth
contrel pill. Boys, on the other hand, were more interested in the non-
reproductive aspects with the top three high-interest items being
venereal disease, sexual intercourse, and enjoyment of sex. Each sex
displayed an ignorance about m2tters relative to the other. The least
known word- unique to girls were: scrotun, nnocturnal emis.ion, and
condom. Tae least known words unigue to boys included: hymen, byste=-
reetomy, cervix, menopause, and douches, .

These data support the contention t! _c teenagers don't yet seem
able to cope with their emerging sexuality. Three out of four unmarried
pregnant girls quentioned in a 1971 study by Drs. Kanter and Selnick
sajd they had not wanted to become pregnant, but only 13 pertent of
them had been motivated cnough to use contraceptive methods (Westoff,
‘1976, p. 15). Mnst of them dldn't know what time of the month they
could becc:e pregnant and many of them believed that nothing would
happen becuuse they were either too young or did not have sex frequently
enough. Others said they were afraid of getting cancer from the pill.
Many don't understand how' tiie pill workc. If they forgetr to take it
.~ for—four days, for example, they will take four all at once.

4

3
~
Socis. Consequences and Re. ises

The data on the direct results of sexuul ignerance, venereal dig-
cases, and <tecnage pregnancies are discouraging enough, but there is a
gecondary and frequent.y overlooked series of consequences that impose
several soc¢ial, human: . and financial burdens on society at large.
These decal with the teenage mother. Without financial helo from parents,
tecnaged mothers are usually dependent on getting a job but, since they
have probably not finished school, chances of carning sufficient money
are slim. They can get some welfare money from Aid to Famllies with
Dependent Children but not enc.gh. For many child mothers whose
parents don't take «. er the major chare of respongibility for the new
infant, worrfes of money, childcare, schoolwork, housing, adequate food,
medical care, and finding available social services, 1f they exist, are
too much. They become sarurated with a senge of desperation and alicen-
ation. Pather thun seeking each other out, they remain aloof and
suspicious. Zne pirl couldn't cope any longer ané dropped her baby
down 2 rwo~flipght stairwell. Fortunately, he landed on something soft
and survived., Some mothers just give up and commit sulcide. Teenaped
pothers frequently trear their banies as they treated thelr dolls,
loving them one minuve and chastizing them another. They are more ant
to slap, hit, and snave their bables than are more rature mothers.
Cages of child abuse, »f battered aad nezlected children, are clos-ly
related to the ape of the mother. According to Dougias Besharov of the
Department of iealth, Education and Welfare, a major propc-tien of
younp mothers are responsible for a disproportionate share of child
abuse (Westof©, 1976, p. 64). Thore are one million cases of child
abuse per year. Of this number about Z,QOO end in deaths,

1€ a child of a child survives, a study by Dr. Janet Hardy,
Profesgsor of Pediatrics at Jehns Hopkins, provides further discourape—
ment (Westoff, 1976, p. 63). Her study found that among children who
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were below grade level in school, 75 percent had tecnaged mothers.
In addition, young mothers have more premature babies and more fetal
and newborn deaths and were moree susceptible to toxemia, a condition
which leads to hypertension and high blood pressure.

It is obwious that the above data indicate a failure on the part
of society to provide adequate sexual information, and the consequences

of ignorance are written in the sexually transmitted diseases statis—

tics, the rise in teenage pregnancies, and the unwantcd and abused
children, many of whom beccme burdens upon society at large.

It appears safe to assume that no onc 1s desirous of acquiring a
sexually transmitted disease and that the majority of teenage pregnan-
cies were not planned even though some are (Fosburgh, 1977). By with-
holding or providing toc li:ttle informacion regarding sex, all segments
of our society are culpable. Parents have frequently failed their
children because of their own ignorance or embarrassment and leave it
to their ¢ ildren to r::ddle -hrough their developing sexuality as best
they can. Many organizations devoted to the task find themselves
incapable o. handling the increase in attention required by teenagers
and pre-tcenagers. For exawple, Planned Parenthood's iiterature and
coungeling methods are primarily designed for #dults and appropriate
material to handle the sexual requirements of vounger and youngzer seg-
ments of our population {s not readily available. Sex education courses
dn cchool are frequently incff-ctual. Many teachers are uncomfortable
with *he subject matter. I many schools VD is dealt with, if at all,
in moralistic tones more suitable to a Chatauqua meeting than to a
health class. Outside pressures negate efforts at relevant sex educa-
tion. Dr. Walter Smartt, Chief of the Los Angeles County Vencreal Disease
Contvol Unit, says that when a child learns that diphtheria exists and
yellow fever exists, she or he ought to learn that gonorrhea exists too
(Newswcek, 1972). But in California, then-Governor Ronald Reagan verocd
a bill that would have exempted VD. instruction from a state law requiring
schools giving sex education courses to notify parents and glive them a
chance to review the study materials used. The law had, in effect,
crippled sex education in the state but the proposed bil! would have.
encouraged VD instruction as part of health courses. )

It 1s one category of insult inadvertently to fail to provide
necessary information, auite another to deliberately legisYate 1rs
excision. Fortunstely, in only one state, Louisiana, 1s there a state
law (State of Louisiang, 1950) ;rohibiting the tecaching of some aspec:ts
of human sexualicy. This law specifically prohibits any instruction
relating to scexual intercourse. Hou ¢ Bill 170 (1977 regular session)
is designed to modify the current Louisiana law to allow local option
sex education {f such courses ari: euphomistically titled "Family Living
and Character Educnticon." Wiselw, it provides that tcachers of such
courses must artend an in-serv. - cducation program but removes local
option by specifying that all curricular materizls must be approved by
the State Department o! Tducation. It contains an unusual pejorative
provision that specifi.ully prohibits the use of 211 SIECUS matcrials.
This house bil!i wouwld place the decisfon regarding whether a given
studept woulcd take the course or not with the parents who must give
thekfpwrittcn”bermission. Both the cilizens and the educarional
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" establishment of the State of Louisiana have so far acquiesced in the

law's provisions. Reaction to the amendment is yet to surface. The
absence of a legal test of the law in the courts of Louisiana attests
to apathy and inertia concemming the importance of sex~related infor-
mation. Certainly lepislative fiat is not the best way to develop
curricula. It is to be noped that the Louisiana legislation regarding
sex education is an isolated instance, not a national trend.

With parents unprepared to handle the sex education of their
youngsters, thinking of their voung sons und -daughters still as
chiidren, the schools hamstrung, and the statistics crying for remedial
action, what course of acztion should be taken? Certainly someone, some-
where, has to communicate to teenagers and pre;teenagers the potential
tragedy of unplanned sex and its harrowing consequences. As problems
of gexual ignorance ‘affect us all, it behooves all of us to concern
ourselves with them. This means parents, schools and communities.

This means educators and medical personnel, clinics anu community

counseling services working together not only to rectify mistakes already
made, but to help prevent them from re—-occurring. JTn Newsweek for .
~anuary 24, 1972, the statement was made: "Because of the stigma of &
VD, efforts to educate rthe public about svphilis and gonorrhea have

lagged about as badly as rescarch.” This stigma needs to be remnved

and funds necd to be made &:vailable for research on sexually trans-

mitted diseases in as open anc public way as funds are solicited for

cerebral palsy, cancer, -or heart discase. Scveral cities have taken

remedial steps by having community groups establish telephone "hot

lines". to provide worried callers with advice on sexually related

matters, partiC“}arly sexually transmitted discases. There is general
agreement, however, th. . massive, educational effort should be made in

the schools starting witk the eariiest feasible age group. Dr. John R.

Pate, Chief of t! ' District of Columbia's VD-Control Division, says:

"We almost have to beat puberty because they are coming into the

clinics so young" and he cited in this connection a nine-year-old

- gdrl whe had coutranted VD from a boyfriend aged thirteen (Newsweek,
T 1972, p. 47).

Not only hag re. carci. on sexually transmitted diseases lagged far
ﬂehind rescarch in more esoteric discases affecting but a tiny frac-
tion of our populatica, but rescarch on the effectiveness of trans-
mission of sex-~relaled information 1s also relatively sparse. We have
data that indicate rthat driver education is a positive factor in
setting good driving atiitudes and skills. Insurance companies and \
statce licensing burcaus acknowledge in their practices the effective-
ness Of driver coducation programs. The time appears vipe for a
similar assessment of the effectiveness of sex education programs.
For example, it would be valuable * know how many of the children e
who had unwanted pregnancics or colfitracted venercal discase had bieen
exposcd to a formal course in sex cducation. More studies are nceded
as to where cgildren reccive thelr informa. ton on sexually related
matters. Further correlations should de able td be established between
information sohrccs, the validicty of such information and the role sex ™
subsequently plavs in the life of those cxposed to such sources. If it
could be estallished for sex education, as it has for driver cducntiont
that children who have beon oxposcd to cducation programs profic by .
them, then those expased to adeqguate and accurate sex-related

e



Q

ERIC

Aruitoxt provided by Eic:

information would be expected to have fewer pregnancies, contract

fewer sexually transmitted di=easecs and, in general, accept responsibly
their developing sexuality. These data would lessen the emoticnally
charged diatribes based on the concept that sexual information leads

to irresponsible action.

1. ere is no question that our present  -stem is inadequate.
Recommendations have been made that sclinols should offer sex education
and relevant family education courses from the early grades on so that
teenagers and their parents, who must make quick and crucial decisionc,
can at least comprehend exactly what the odds are. We are not doing a
good enough job now but, more discouragingly, we are not waking a
concerted effort to initiate proper programs that can cvolve into
still wore adequate information uources for larger population segments.
A large measure of the vesponsiliility for continued sexual ignorance
must rest, with groups snd individuals who, however mordl and high-
minded their motives, work to keep scxual knowledge unavailadble —a
puritanical mode of ignoring sexual activity in the hupe that it wiil
g0 away.l The constant drumfire of the anti-sex educationists wust
bear & ccos, 'erable burden for the unplanna! pregnancies, the unwanted
children, an the skyrocketing sexually trarn.mitted discase statistics.

We must no: <¢nnsicer ignoring sexualtty or depre iting sex educa-
tion programs. for such actions do nething but exacerbate the
situation. We should be considering parent-community-school consor-
tiums to remedy the supporced hvpothesis that our present cffarts to
deal wirh cmerging sexuality are {~ndcequate. New and expanded
programs that deal with humiun sexuality are necded not only in
schools but on a communitv-wide"basis. Tt is esscential that we reach
our present target populations with more offective materials-than
those who arce outside the school populatien have available; the infor-

mation that will allow them to avoid the consequences of igrorance

To those who say sex-relared information (s dangerous, I can only
reapond that, if so, I prefer dangerous {nformation teo dangerous
ignorance, :

SOWIPLE PROCGRAMS

There are a number of local or regional sex c¢ducaction programs in

‘the United States but no broad conscquential, national curriculum,

The following four are rcwrmuv wtative of the types of programs current-—
lv available: :

1. Cecdar Rapids Communiiy School Distrfcz, Cedar Rapids. lowa.
THE YEARS OF UANCERTAINTY: EICHTH GRADI FAMILY LIFVE EDUCA-
TION. Edited by Mary Carson, et al. Available from

IA caso study of anti-sex educaticn activities is given in Oh'
Sex Educat ign’ by Mary Breasted, Pravocr, New York, 1970. Despite the

“cute” tirde this is a scricus job of veporting the methods and motives
of anti-sex educationicts u"ing the A‘lﬂtivﬂlv conscrvative Anaheim,
California, program as a targe



Teaching Resource Center, Cedar Rapids Community School, 365
.econd Avenue, S.W., Cedar Rapids, Yowa 52404, Price $§5.00.

A seri~s of daily lesson plans for 29 one-hour class sessions.
Topics covered include: problem solving, knowledge and atei-
tudes, male and female reproductive systems, contraception,
pregnancy, birth, birth defects, venercal discase, dating.
pecr group influence, cmociona, values clarification, and
decision-making.

2. Montclair Pudblic Schoois, New Jnrsey. EDUCATION IN HUMAN
GROWTH AND DEVELOPMENT. Two volumes:. Spans grades K-12.
This is 2 curriculum guide with rYesource materials for
teachers, parcents, and studonts.

3. Portland.Public Schools, Maine. FAMILY LIVING AND SEX
EDUCATION CURRICULIM GUIDE. Grades 5-9, containing indi-
vidual' lesson plans and suggested activities.

Rochester City School District. New York. SCIENCE, HEALTH,
"SEFETY CURRICULUM GUIDE: UNIT REVISION FOR FAMILY LIVING
CURRICULUM K-6. Designed to be corrclated, integrated, and
articulated with the total ecducationa. nrogram. Includes
concepts of humnn sexualiry and provides activitie: to moti-
vate student learning. five toplcs are treated at the
prir-ry, carly intermrdisa-e, and later intermediate leovels.
They incluade the individual personality, the family, poovs
and environment, physichl growth and reproduction, .rd mule
and female s wualicy. Iancludes suggestior 1 to the teacher
to aid in pre-entation of the materialr confortadly and
cffectively.

~

RESQURCES
Books

-

Bender, $. J. Venereal Tiscase. Dubuque, TA: Wiliism C. Brown, 1975.

& - . . A .. .
Alan=aco, A.; W. F. Sciwarts: and J. B. Richwond. v D.: Facts You
Should Znow. Clenview, IL: Scett, ?orp*w&n d Company, 1977..
- Child Study Associatien of America Conference. Sex Education and the
New Moraliew: A Search for a Meaningful Social Ethic: Freocced—

[
ings New York: Child Szudy Fress, 196€.

Child Study Assocfation of America. Scx Education: Racommended
- Reading. New York: Child Study Press, 1969,

Crow, L. D. a~i{ A, Crow. Scx Eduewztion for the Crowing Familv. Nerth
Quincy, MA: Christorher Publi hing House, 1959,

Daila . D. M. Sex Education i{n Schoel and S-ciefv! Atlantic High-
lands, NJ: Humanirics Press, 1977, :

.
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been socialized into believing that sensitive issues are best left alonme,

for to discover their correct interpretation is to demand participation

in the unveiling of the ideological masks which for too long have kept

us innocent of realities. Two examples serve to illustrate this point...
, the technology of gene splicing and the ideology of sociobiology, two of
* the hottest issues ever to arise out of biology.

ISSUES -,

'""'"“T'T'.'""“":"‘Recombin’ant' DNA _ -

The history of asexual, recombinant.DNA molecules cén be traced to 1{}

the first known bacterial traqsformation experiment, rgpo;ted.in 1928

(Griffith, 1928). By 1944, it was known that DNA is the transforming
-Mpgigpiple, i.e., DNA in chemically pure form can be isolated from one

strain-of bacteria, introduced into a different strain, and thereby - N

transform a few of thé recipient cells into the genotype/phenotype of -

the donor strain (Avery, et al., 1944)-. The techniques -of DNA transfer

have been refined in recent years to make it possible to combine frag—
. ments of DNA (fragments containing from one to many genes) of any

species of plant or animal with bacterial plasmid DNAi, ‘and to clone the

recombinant molecules within Qacterial host cells (Ian, et al., 1973;

Chang, et al., 1977). e . R

~

DNA isolated from any species can be cleaved into small fragments

_ by the enzymatic action of restriction endonucleases. These restriction
enzymes cleave such that the ends of each fragment are left single
stranded. -The single strand on the end of one fragment can then be
bonded to the single strand end of amother fragment by the action of.
the enzyme polynucleotide ligase. ¥or example, fragments of DNA iso—
lated from human liver cells, mixed with.cleaved plasmid DNA, in the
presence of ligase, will produce recombinant plasmids- containing both
humen and bacterial DNA. The mext trick is to get the' recombinant plas-—
mid intt a bacterial host cell, where, if the transfer is successful, it.
will be replicated or cloned. The final expectation is that the human
gene(s) will program synthesis of the same protein within the bacterial
cell as was programmed by it within human cells. In June; 1977, it was -

. _ reportéd that the-insulin gene from rat liver cells had been spliced into .

< a bacterial plasmid (Time, 1977), but in that case the, gene did not pro-

__;;—__—_’_’;gggg_iggglin_within the bacterial cell. o

it is possible to understand the social significance of rec-DNA
technology without an understanding of how to make rec-DNA moiecules;
" this understanding is aided by.the fact that the issue of gene splicing
"has developed into a major controversy. The controversy was amplified

. .. by the first-successful gene-splicing experiment. In 197%, a student

>of Paul Berg (Stanford) reported the successful s icing of DNA iso-

_ 'lated from the African Green Monkey virus, SV40, bacteriophage
‘lambda DNA, and the insertiom of the recombinant molecule into the.
bacterium, E. coli (Slesin, 1976). Following the repofp, a discussant
pointed out that in the event the bac;erial cells escaped the labora-
tory, the bacteria couid provide a novel infection route for SV40 to
be transmitted to humans. Berg decided to cancel tke experiment

E ikj | o B .. . “e . . - ‘ | S . .
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because SV40 is known to cause cancer in some animals and to transform
human cells in vitro to cancer-like states .(SV40 is not known to cause g
cancer in humans, but the ris is believed to be a real one). In an . - //
open letter to Science, Berg and others (1974) called for a moratorium . //
on further recombinant DNA experiments until such time that a panel 7

" could review the hazards and redommend containment procedures. e///// ;

~ Such 2 panel met, at Asilomar, California, in 1975, to begin the
_task of setting guidelines for rec-DNa research. The initial guide~
1ines have since been modified and adopted by the National Institxdtes
'of Health (NIH), and the guidelines apply to all NIH-funded resgarch, <
_However, the effectivenmess of the guidelines is a function of the. -
scientists, since the guidélines are not legal €lements accpmpanied by
authority to issue sanctions. Even within the short time-of their
existence, the guidelines have been broken (the group that spliced the
insulin gene into a bacterial plasmid, in their push to get shead of
T competitors at Harvard, began their experiments us;hg a plasmid that
. had not been approved by the NIH committee (Wade, 1977). Even though
nnﬁ&gscientists_may be trustworthy individuals,~all scientists work
within high intensity competitive environments, a condition that often
reduces self-reguiation to the level of‘nq/fégulation._

Fears of mass infection of SV40 vitus are clear enough, but many
proposed recombinations are less ciear. Some outcomes of gene splicing
may be trivial; some may be catastrophic; others may be unidentifiable
at this time. A few potential ;iéks have been discussed, for-example
the possibility that human, rat, corn, and other eukaryote DNA function-
4ng within bactecial cells might endow the bacterium with new, unfore- .
seen properties, e.g., pathogenicity, toxicity, the capacity to_gompete .
for new ecological niches, carcinoginicity, and so on (Wade, 1976). At a
the time of this writ;né there is no experimental evidence in support of
these possibilities; however, it is known that a plasmid, once created,
can escape and establish itself with high frequency of'transfer'to '
other extant strains (Sadowski, et al., 1978). : N

The clainms made by avid proponents of rec-DNA research are equally
innocent of a data-base. Some adveocates suggest the creation of
nitrogen-fixing cereal crops (Berg, 1976); others tell us that the :
~~  promise of cures for -gemetic diseases caused by single gene mutations

(phenylketonuria, sickle cell ahemia, Tay Sachs dissase, etc.) more

than offsets .the risk factor, and they flavor the promise with.aspira-

tions of success against diseases whose causes are unknown. €.8., )

" cancer (Baltimore, 1976); many advocates, however, stick to the basics,

. and promise only that continued rec-DNA research will lead to a better
understanding of genomes (Cohen, 1977; Wilsonm, et al., 3%77). This
last point seems fair enough but for the disturbing reslity that the
‘phenotypic outcomes of moving "foreign" genes into bacterial gemomes -
are unpredictable and dependent upon both the environment and the other .-
genes within the genome. Furthermore, the action of a eukaryotic gene
in a bacterial host may not reflect its function d#m its original con-
text. This contingency is compounded in that the function of more than
three—-quarters of eukaryote DNA is unknown, even within‘its"nativé ,
habitat... The gene theory is not sufficiently-advanced to help much,

~ with predictions about how spliced_gene/bacterial genes/environment
interactions will influence phenotype. : ’
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The rec-DNA controversy, then, is aligned around two well defined

'camps, the pro and the con. The positions of both camps are weak as
' judged by hard evidence. HLowever, as judged by vulnerability-to hard

questions, or by the liberties taken through speculation and*accusation,

. differences between the two camps do surface. What we really‘want to
. know is whether the promise to use rec—DNA technology to ameliorate . '

starvation or to correct inborne errors of metabolism or whether the.
accusation that the critics of rec-DNA technology are advocating limits = |

" to the freedom of inquiry or whether the claim that the risks of rec-

DNA technology are small arise out of empiricdl evidence .or from behind .
a smokescreen of advocacy. - : - ‘ :

The same can be asked of the con position. Why are cauticn and ... _
improved containment facilities urged? Are risk factors invented out '
of desire to stop scientific progress? Is there any evidence that )
other technologies will lzad to an understanding of genomes (Federation
Report, 1976)? or that harmless experiments willl help assess the risks
of at least some rec-DNA proposals (Levin, 1977; Curtiss, 1974)7? .
Clearly, the societal needs, -today, for the results of rec-DNA tech- -
nology are secondary to, for example, large-scsle resistance to anti-
biotics; therefore, the wait-test-and-see atuilude is not an intrinsic
thom in the behind of scientific progregs. Tris assertion brings ‘us
to that 'aspect of the argument that clefrly irrivates certain members
of the pro group, and that is ethics and politics. Even the questiomns

-whether the public should participate in the decision-making processes
 and whether scientists have a responsibiiity to inform the public are

treated as roadblock's rather than as questions. And .the gap widens

'when”it is asked, directly, whose political interests are served by con-

tinuation of "technology as ideology" (Ellul, 1964), the unabashed
advocacy position of the pro camp. :

-. ~

Before getting at some of the ethical/polifical aspects of modern
genetics, we introduce the "new" sociobiology, since it raises some
of the .same questionmns. B ' '

Sociobiology

' N S B . ¢
Nb doubt the main attraction of the new socioblology "arises from

the cllaim that it is now possible to unify all hitherto fragmented .

concepts of behavior, animal and human, abnormal and normal, individual

and social, into a single paradigm, or, as E. O. Wilson calls it, "the JEREN

new synthesis" (1975). -This Wilsonian unification is dependent upon '

genes, the universal causal agents of behavior. This is no.small

assertion, and reactions-to it vary. At one extreme certain people are

comfgrted knowing that -science has finally discovered why humans behave

as they do; at the other extreme sociobiology is viewed as but another R

atte@pt, in a long train of attempts by scientists to prove that exist-

ing Focial and pclitical structures are biological imperatives. Between

theﬁe extremes are found more questions than answers.

| To begin an analysis of sociobiology at the point of its.scienti-
fic/underpinnings, we ask whether the genes of sociobiology and the’
genes of genetics are one and the same. Even casual inspection' shows
that they are not.” The genes of genetics arise from.two methodological
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. paradigms, Mengelian genetices and moiecular genetics. ' The Mendelian
gene {s defined as a "unit of ifheritance" and the molecular gene is
defined both as a physical-chemical molecule and as a unit of function
TWoodward and Woodward, 1977). Both definitions are restricted by the
methods of study that gave rise to them, while the most profound
advance in the _history of the gene theory was the discovery that the
Mendelian and the molecular methodologies describe different properties

of the same éntity: the gene. The data produced by these two method- -

ologies -have been generalized into a theory, and this theory of the
gene has served as a good scientific theory should; that i$, from the
‘theory hypotheses have been generated. These hyd?theses have been sub-
jected to experimental tests (for falsifibility).\ These tests yield
additional’ data which both modify and enrich the theory. The gene of

genetics has been shown to exist in thousands of species and to influ-.

ence many aspects of phenotype. But, genes defined in this way have
not been demonstrated to have a cause-effect relationship with normal
human behavior, individual or social.

If the new sociobiologists are not talking about the genes of
genetics, what kinds of genes are they talking about? The kindest
answer is hypothetical genes, but this answer does not reveal the-
tortured logic used to manufacture them, In effect this lpgic assert:
a) that social behavior is adaptive, and b) that adaptive traits are
gene-determined, but if we examine carefully we find that this logic
is used as a substitute for data in that it literally borrows ‘genes
from gene theory and the concept of fitneéss from the theory of evolu-
tion. With borrowed genes and the .concep¥ of fitness, ‘the new socio-
biologists demonstrate gene-phenotype relationships. In practice this
amounts to, first, observing a 'behavioral trait," preferably ome that
is species "universal," and, second, rationalizing the trait's fitness.
This sociobiological logic differs from science in several. important.
ways, the most stri??ng way being the absence of empixical data and a
imethodology for producing data. Judgments of sociobiology guided by
, the philosophical structure of empirical science unquestionably lead
to the verdict: scientific malpractice.

A few attempts have been made to .skirt this embarrassment. For
.example, Barash (1977) insists that sociobiology does have access-to
methodology, and thence to data. His "méthodology" includes a) the
historical method, called behavioral phylogeny; b) the evaluative
method, a.formal way.to say common sense; c) the correlational method,
.often misused by posing correlations as cduse-effect phenomena; ard
d) the predictive method, or central theorem approach. As it turns
out, none of these methods can produce empirical data, as Barash »
inadvertently admits when he refers to the first three as being post
hoc. If the first three are post hoc, the last is window dressing
since predictability (making hypotheses from theory) is based upon
empirical data. - ' . -

. In sociobiology the case for a cause-effect relatiomship between
genes and behavior cannot be made, except through the usé of hypothe-
tical genes. This is very different from the gene-phenotype relation-
ships demonstrated for "inborme errors of metabolism.” For example,

- the gene causing sickle cell anemia not only obeys the inheritance '

labivof Mendel but is known to code for a specific polypeptide. Many =~

{
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" Klan and the Nazis.

S—

- such' examples can be cited. But nothing is known about. the hypotheti-

cal genes of sociobiology, neither about their passage from one
generation to the next nor about proteins coded by them nor about the
relationship between coded proteins and behavior. And, clearly,-the
cause of these hypothetical genes is not helped by the "guesstimate
that genes cause only 10 to 20 percent of the variation in human’ \
social behavior. The estimating the contributing influence of.
genes to social behayfor addy§ insult to injury. However, since the

- genes in the first place, it's not surprising that they

have been accorded a modest~piece of the pie. But in real life there
isn't .a shred of evidence in suppori of these estimates of the respec-
tive contributions of genes and environments to social behavior.

But once the dam of hypothetical genes breaks, the erosion of .
reason honors no boundaries. Wilson (1975) suggests that a "planned
society" in controlling aggressiveness (the desire to own and dominate, -
‘and violence), might suppress cooperation, creativity, and athletic
zeal...because the genes determining the former may be linked with
those determining the latter. Thus, the planned society would, in
the "ultimate sense...rob man of his humanity." Pierte van den Berghe
(1975) argues that aggression, dominance, hierarchy, territoriality
and their political consequences are biological; e.g., van den Berghe
calls racism brutal, but he says nothing can be done about it because
it is genetic. Barash (1977, pp. 310-11) agrees that racism is genetic,
but he says that this fact does not "lezitimate it." We wonder how
something can be inevitable and not legitimate. Indeed, it is the
definition of racism used by van den Berghe and Barash that underpins
the precise legitimization-of racist terror practlced by the Ku Klux '

t

Another play on words is found in Dawkins' The Selfish Gene (1976)
where we find an updating of Samuel Butler's aphorism, “a—chicken 1s an
egg's way of making another egg,”" to read ‘that people are the genes'
way of making more genes (Dawkins, 1976,. p. ix). This twist of evolu-
tionary logic is accomplished, again, by assertion rather than with
data. The assertion is that genes surv1ve for .their own sake, andthat
human phenotypes (""huge lumbering robots" within which "genes swarm,"
says Dawkins)_.are nothing more than vehicles for transmission between

- generations. Dawkins tells us that since genes are so very selfish,
. "be warned that if “you wish...to build a society in which individuals

cooperate generously and unselfishly towards a common good, you can
expect little help from biological nature" (1976, p. :3). This view
of the mass of humanity is popular within the-ruling classes who often

‘possess the power to reify abgiractions by way of social policies,
. but reified abstractions aré;/ t equivalent to scientific data.

P

When it is suggested that science is financed by and serves the
ruling class, ‘many scientists ‘respond defensively claiming that science

is nmeutral, autonomous, and objective. Anyone who has studied the his—'
tory of science knows better. But in the case of sociobiology it isn 't

necessary to resort to history because the contemporary political

message stands in full view for all to see. This message takes two
forms: first, there 'is the passionate defense of the status quo by
way of asserting that the.status quo is détermined- by genes; second,
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wany sociobiologists call for modificatioms of social policies based
upon "new discoveries'™ of genetic potentials of individuals and of
groups. Since all that'is needed for making new discoveries is an
observed behavioral difference and a corresponding hypothetical gene,
it is safe to conclude that the social policy modifications are nothing
more and nothing less than political advocacy. - The disguise used:- to
hide the advocacy, again, is the claim that, in effect, the suggestion
for social policy modification itself was coded by genes,
Both aspects.of sociobiological political interventiOn are - ot

wmttressed by.-a. _host of gene-determined behaviorisms: male dominance,

male promiscuity, homOSexuality, territoriality, xenophobia, spite,

altruism, reciprocal altruism (euphemism for capitalism), competitiom,
‘religion and patriotism, warfare and genocide, ete. Of course, no

evidence is offered for any of the "traits," and all of the definitions

are taken from a cultural, mot an experimental, context The rationale - .
given by some sociobiologists that gene-normal behavior relationships

xE_are real comes from a long list of gene-patholqgicwl behavior studies.
" For example, phenylketonuria is both a single gene disease and a ‘patho-

logical phenotype. But this analogy .is ‘patently false. The gene.
responsible for PKU fails to program-phenylalanine hydroxylase, which
resultzfin failure to convert phenylalanine into tyrosine. The pheityl-
alanin& accumulates and in sufficiently high quantities, during certain

- stages of- development, excess phenylalanine impairs normal brain func-

tion.

. The politics of . soc1obiology is: not overly complex. -The long list

of . gene-determined behaviorisms can be dispensed with on the grounds N
of no evidence. _The advocacy of political social policies based on the : '
claim that genes determine political social structures is but a self—

made; Catch-22. If the criteria of experimental falsifibility are

applied, the apparent contradiction evaporates. But, biological

detérminist theories have never depended for their health upon their
scientific underpinnings, as the long list of his orical sagas illus-
trating the use of determinist theories as social Wweapons attest. These
theories, like organized religions, are de51gned not to explalr human-

nature, but to control it (Soc1obiology Study Group, 1977).

The new sociobiology comes hot on the heels of its ill-disposed
predecessor: - IQ psychology. The reason is not hard to find. The.
dominant classes have always needed an ideological weapon with which
to fend off exposure of the lie that race, sex, and class inequalities
are biologically inevitable. This particular intent of sociobiology
is impossible to hide. I

| S U

* SCIENCE IN ITS SOCIO-POLITICAL CONTEXT. A .

The insulin gene from ratJiis aow located within a bacterial plas- {

. mid. If this gene can be "turned on" to program insulin within the

bacterial cells, as it does in rav pancreas cells, it should be possi-
ble to produce inexpensive insulirn. Diabetes is advertised as beinga
dominant killer, second among diseases behind cardiac diseases, a fact
that supports the contention that inexpensive insulin is 1mportant.

9% L S
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However, upon probing why s¢ Tany people die of diabetes it Is found
that the price of insuljin is Mot a major factor. Many people with
the disease are never diagnoSed; many never see a physician. Many
cannot afford to.see a physi®lam; most probably do mot ynderstand the
symptoms. This is one cide °f the coin. On the other gide, one of
the persons who worked on th® Ignsulin gene project is a key figure

in Genetech, a corporation‘fhat will market the insulin as soon as
the bacterial cells can be P3de to synthesize it (Wade, 1977; People,
1977). Insulin produced by SPliced genes, then, is destined to bring
~profits to the corporatisen, buy there is no evidence that public |
health will be the better foF 'it, . :

The causes of public ill-health are many. However, 'the general
health of the rich is subst3?tially better than the 8eneral health of
the poor.’ The causes of thi¥ differential are'not tO be found in
‘medical technology or in 8e¥SS for wealth and genes for poverty, but
in the class nature of society, While it is advantageous for young
‘doctors to specialize in di®3ses of the rich, millions of poor people
never see a doctor. Those #11ljons who live below the poverty datum
line (the assessed minigum %Come necessary to sustain 1ife) cannot
afford health care at any p¥lte, Therefore, it is 2 false promise to
say_ that insulin-producing V3¢terial strains will abate the health
problems of the masses. It may pe true.that gene-sPliced insulin will
undercut the present producé¥s of -insulin, but to solve the diabetes
problem, as one example, it iS pecessary to eliminate unpemployment,
train enough doctors to servite all the people, and distribute medi-
 cines and health care seTvic®S equitably among all of the people.

. This is not to say that we shoy3ld stop working on small projects,
only that misconceptions of the impact of small projects upon the
greater social dilemmas axe Ofren used to hide the bigger realities.

Science is even furthef Yemoved from the people than is medicine.
Science.is comprised of soci€ties of experts monopolized by the pro-
fessions and estranged from the people. Science does not -offer either .
the intellectual or the maté¥iajl tools ne.ded to eXeTcise sélff
determination, self-administ¥arjion, or self-rule, in any walk of life,
including science. Yet workers often view scientiStS as members of
the ruling class. This isS 3DCorrect. Sciemtists are as dependent as
any other worker upon the rvling class...for jobs, ™ney, honors, and
prestige. In addition, scifBtysts are vietimized 2 are other workers,
pot because they can't find JObs (this is changing) ». but because they
are specialized and sociali?®d only to produce the kindgs of knowledge
the ruling class wants. ThéTefore,  the idealistic Concern for people
evidenced by such promises #5 improvéd public health is pothing but an
jideological cover for the reduegt to allow science tO carry on its
business as usual, and for the fact that scientific labor is not

designed to serve the peoplé- : )

The complete meaning of Science cannot be found within scientific
knowledge as such, but must be gought, at least in Part, in the power
scientific knowledge gives. This power has the potential to detract
from or to enkance the qual?ty of life of all people, and for this -
yeason the uses of scientifiC power mirror the ideology of the users.
- 1If this power is focused to¥ard serying the power elite, ideology will-
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be used to disguise reality. If this power is used to enhance the.
quality of life for all people, ideology will be used to expose reality
and to prepare all people in its usage; it will not belong exclusively
to the power elite. This latter alternative mandates that every sci-

" ence curriculum, and every science teacher, share with every science
stpdedt the uses of scientific power, whether of herbicides designed to
destroy ecology . for profits, neutron bombs designed to kill people and-
save buildings, or spliced gene insulin designed to make profits.

- Where will science téachers find this informatioa? Certainly not;

in the textbooks. For the most' part textbooks .strive to idealize sci- '

ence. In point of fact the sources of such information are not easy
to find. But history is helpful, as illustrated by the history of
hereditarian theories of human nature. For example, during pre-Civil
War days when the question of slavery polarized the U.S. population,
certain scientists came to the aid of the pro-slave camp by providing
evidence that blacks are m-re ape-like than human (Van Evrie, 1853).
And when the ‘popular view of women was restricted to virginity and ,
making babies, Victorian medicine men defined women as "ovarfes,. uterus,
and other accoutrements" (Bart, 1977), and women who sought liberation
from this "scientific" definition, by seeking a career or masturbating,
were pronounced diseased. The cure? Removal of the diseased organs...
and to this day the popular solution to "women's.problems" is the same:

ovarectomy.

'~

Herbert Spencer (1851) found the "scientific" -explanation for.
Bricish imperialism. His thesis came to be called Social Darwinism, .

. and its central theme was that Britain (the civilization) was biologi-
cally superior to other nation-states. He also concluded that it is
4ncorrect to eliminate poverty with charity and welfare because "the
poverty of tha incapable, the distresses that come upon the imprudent,
the starvations of the idle...are the decrees of the large, far-seeing

* benevolence... Under the natural order of things society is constantly

excreting its unhealthy, imbecile, slow, vacillatingz, faithless mem~

" - bers...." (Spencer, 1851, p. 51). In 1940, Konrad Lorenz (1940)

explained the sorry human condition in terms of domestic cattle becom-
- ing dependent upon human care for survival; i.e., "The selection for
toughness, heroism, social utility...must be accomplished by some human
institution if mank:ind, in default of selective factors, is not to be
ruined by domestication-induced degeneracy. The racial ideal as the -
basis of the state has already accomplished much in this respect”" - - ,
(Lorenz, 1940, p. 71), and, 'We MUST...and we may...rely upon the
healthy instincts of the best of our people" for the "exterminationof
elements of the population loaded with dregs" (Lorentz, 1940, p..73).
In 1973, Richard Herrustein (1973) said that the good life is not for
everyone because social hierarch; is in fact a genetic meritocracy.
Herrnstein's argument in support of a°genetic meritocracy rests on the
claim that equal opportunity has existed in this country for some 200
years! From Galton (1869) through Terman (1916), Burt (Kamin, 1975},
Eysenck (1971), Jensen {1969), and Shockley (1972), we see the prede-
cessors of the new sociobiology and the attempts made by them, through
science, to show that the-status quo, social-political structures of

'society are determined by genes. .

s




However, the new sociobiology, . as the name implies, has developed
a new wrinkle, and it has to do with the concept of fitness. Darwinian
‘fitness is a concept of reproductive success, or lack of success, of
. individuals. New sociobiology ‘speaks of inclusive fitness, which is
the sum of Darwinian fitness and what is called kin selection. Kin
selection is family, or tribal, fitness, a concept that takes into
accownt that a family member whose individual Darwinian fitness is
zero; e g., a homosexual, might enhance the survival potential of his
or her relatives by way of altruistic.and cooperative behavior. These
cooperative acts by a non-reproductive family member are, however, the
genes' way of making more genes;.i.e., his or her relatives will pass
on_his or her genes.WkRobert Trivers, in the introductioa to The Selfish
Gene (Trivers, 1976), asserts that it is"in the "interest of the genes" -
' to-program the human brain such that clear thinking is impossible, ’
» otherwise the brain might initiate plans for its.own survival, and
thereby derail the strategies of the gemes. Wilson (1975) agrees, say-
-ing that people would rather believe than know, and from this he argues
that planned societies can't work. The argument is a prima facie
assertion that the only "reality" accessible to humans is mythology,

,\‘ . - and‘that the strategies of genes dictate war, genocide, racism, sexism, .o
nationalism, etc. Wilson says this is ‘why soldiers die for God and '
comtryo ) - - - i :

. . " If sociobiology is to becomeé a complete synthesis, it must take
e the final step. George Pugh has obliged, ‘as follows: If genes deter-
mine the desire to be led, the desire for indocirination, and social
! ' structurds based upon leading and being led, then genes must determine

\ D

human values: (Pugh;-1977).

\ - Of course, there-is no scientific evidence that genes determine

i .. - human values, .or that genes produce the "faithless, dregs" and resi-

\- " dues of "failures" in society. There is no evidence that the social ‘
\‘ . roles of sex, race, or class are determined by genes. Nor is there "
L - evidence that the new sociobiology will comtribute to the alleviation
B ~ ‘of the oppression caused by the institutional enforcement of the alleged

' gene-determined social roles. Indeed, the tenets of the-new sociobio- -

“logy lead to a distortion of the forces that do shape the social-
economic-pqlitical structures of societies. 1In fact, these tenets
‘are in direct opposition to other realities; e.g., the faect that the
U.S. is ruled by a small (in number), rich and powerful ruling class
(Domhoff, 1967), and that the affairs of the ruling class are cared
for by a relatively large managerial class, and that the wealth of
both is derived from the surplus labor value of a large working class.

Those who have questioned and criticized the momentum of that
R sector of the science community that is moving ahead with rec-DNA and
. biological determinism havé been likened by the pro camp to the

attackers of: Galilec.  This analogy stresses reason even more than
does .the "gene" for reciprocal altruism. Galileo produced datal .
Galileo introduced the empirical approach to science, and in doing
so he inverted the primacy of authority over knowledge. The real
anti-Galileans are those. who attempt to restore the medieval depen-
"dence of expertise upon authority.
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There can be no doubt but that it {8 in the interest of the
ruling class to proteét the status quo and to maintain control over
the uses of scientific knowledge. This is not an indictment, but a
statement of fact. ‘And many there are who agree that this is the
way things should be. Certainly many scientists agree as evidenced
by putting forth "scientific" evidence that the status quo is a
hiQ;ogical imperative and by providing the "tools" with which the
ruling class improves its grip upon the world's resources including
the people. This is not a conspiracy either on the part of the ruling
class or of its cadre of scientists. The.former acts to promote its
self-interests, that is to own and control; the latter acts in its
gelf-interests; i.e., to prevent poverty, obscurity, and mortality.

To confuse the .forces-that-produce-social motion-with-moralicy is.a.. - -

. mistake. Not only does the confusion misdirect the attacks of those
who work for change, it also leads to a misunderstanding of the ?
- material basis of social structure. :

RECOMMENDAT IONS

1f.science educators are to teach science within its sncial con-
text, then there lies ahead a protracted struggle. The struggle -
includes hard work for preparation (re-tooling) and against contin-
uous opposition from conservatism. For the preparation it is
necessary to know how science is funded, how the choices are made to

“fund some projects and not others, the effects upon universities of

. the ties made between them and. the funding agencies, i the effects upon
the quality and content of teaching of aighly competitive science,
and, importantly, the overall function of teaching as seen.by those
who monitor and control its quality. It ig also.important to under-
stand the content and methodologies of science, but not just at the
technical level necessary to do science. [The little book, Biology as
a Social Weapon, offers several illustrét#ons of this last point (Amn
Arbor Science for the ﬁéople, 1977).

- The prbtrqcted struggle againét conservative obposition is most
difficult in isolation. Teachers must begin to place discussions of

"this sort on the agendas of teachers' meetings, whether local,

regiongl, or national. When large numbers of teachers object to
status quo training and begin to prepare programs for progressive

. education, it will be possible to influence awareness of the effects

of ideology upon mass oppression as well as upon the quality of men-
tation. The objective is not tec destroy science but to enhance its
quality and its uses. Since science cannot, simultaneously, act .in.
behalf of the profit-making capabllity and in the interests of the
world's masses, then assessments of the quality of science will be
made from its uses—and the same will be true for teaching.” There

. is ample evidence of a firm relationship between the kinds of ques-
tions scientists ask and the political-economic context within which
scientists work, and again-the same is true for teaching. The analy-
ses of scientific facts isolated from these relationships is as

. ascientific as an analysis of genes isolated from the environment

within which they influence development.  We therefore advocate that
science teachers begin the process of analyzing and studying science,
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not with the ideology that facts are our qnly access to rcality (logi-
cal positivism), but with the objective understanding that interactions
among elements within systems, and between systems, profoundly influ-
ence their properties and qualities. It is important to know the

proper:ies and qualitics of science—and the forces that influence them.
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' of'psz phenomena (interactions between an observer and his environ- .
“-ment whieh are not mediated by any burrently known sensorimoter = ]

| psychology, make thzs a paper thch deserves serious study. : : /

Danald beCarthy defines parapsgchology as the sczentzfic study /

channels). His insistence on sezentzfie study, and his elimination /
of  the pseudoscientific fads which -are sometimes lumped into para- ‘I/ "

. S .. S - S / 5
PARAPSYCHOLOGY e : _ S

Dogald McCarthy ' o ' . : , C |
v o | o . . I B

AN OVERVIEW OF-PARAPSYCHOLOGY - B / e

: L | N
What is Parapsvchologv’ - o o : ;

Parapsychology is regarded. Pere as the sc1ent1f1c study of ps}
phenomena. According to one definition of the term Ypsi phenomena
involve interactions between an observer and his enyvironment ‘which:

' are not mediated by any currently known sensorimotor channels. A}

traditional classification of psi phenomena has distinguished between

ESP (extrasensory perception) and PX (psychokinesis). Im the former,

the observer receives informaticn from (or is- influenced by) some |

aspect of the eavironment, and ia the latter he imparts information -

to (or influences) his env1ronment——1n 2ach case via means not p -
presently understood. Thus, if an individual were able to alter ;he

path of a moving object (or a laser beam, say) without direct comtact. - . .-
or the use of any observable force or energy- it presumably would be :

' an’ instance of PK. If he were -able.to’ deStrlbe in detail-a plcture

that another person were v1ew1ng (cr otherwise ''read the thoughts" of _
that person) under conditiomns that prohi ibited ordinary semsory ) .
exchange of 1nformat10n, this would beran instance ,of ESP. | '

L

Tradltlonalxy, several varieties of ESP have been dellneated the

-major types being telepathy, clairvoyance and precognltlon. In con~ -}
- tradistinction to telepathy, in clairvoyance the observer obtalns the '
information without benefit of assistance from the minds of ofher5° 1

in precognition, he obtains information about events befdre ebeyoccur. =

, Thus the example of ESP.cited above would be 2n instance of telepathy\
rather than clairvoyance. On the other hand, if an observer were able

to describe correctly the order of playing cards in a deck which had .
been thoroughly shuffled but not examined »rior to his description,

‘_we could regard this as clairvoyance; if he made his (correct) des-— R
" eription before the deck were. even shuffled we could class the .

phenomenon as precognltlon. A _ <

..
-

AThere‘are some serious limitations to the use of this terminology,
however, and it is not profitable to regard parapsychology as comsist—

ing of the.investigation of phenomena which fit neatly into the R
categories of telepathy, clairvoyance, precognition: and psychokinesis. 2
103 I -
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For one thing, the categories are not so neat; e.g., it is- not hard
to'devise situations where the same phenomenon could be variously
o interpreted at*belonging to several of these categories. Indeed, . -
! ' even the distinction between ESP and PK may at times appear highly |
‘ artificial, and there are psi phenomena that don't seem to fit com-
' ) ‘fortably into either categofy. Nor are the activities cf parapsychol-
- oglsts narrowly confined by these categories; various invesfigaﬁgrs
ate involved with psychic healing, out-of-body experiences, polters
 geist phenomena—zmong other things. Some researchers are actively -
involved with the question of personal survival after bodily death,
' others view parapsychology as being ultimately concerned with the
" pature of man, and of reality. But in all caces, insofar as they
are functioning as parapsychologists,-researchers are pursuing a
scientific approach to the investigation of psi phenomena.

o ' This should provide some_idea of what .parapsychology is; for
: \,//(1 emphasis, it may be helpful to comsider a/few illustrations.of what
‘ parapsychology is not. Parapsychology is not'some~sort_pf general
~catch-all for the investigation of unexplained phenomena of every
stripe. The Bermuda Triangle, UFO's, Bigfoot, etc. are simply not
part of the subject matter of parapsychology as we have defined it.
7 .- Similarly, parapsychology is not to be lumped together with
" astrology, numerology, spiritualism, or any other occult system of
belief; in parapsychology as—in «ay science(ideally at least) there
i& no pre-establisned dogma or prescriptive world-philosophy, and,
/gbqve/iil,vno hypotheses are seriously entertained which are in
" principle jncapatle of experimental falsification. Parapsychology
~ ~ is the scientific study of psi phenomena. . B

- Brief Outline of the History of'Parap§ychologz>‘ o ' -

T g . There are indications that psi phenomena have existed from the
’ earliest times, but the first major effort toward scientific inves-
tigation of these phenomena was begun by the Society for Psychical
* Research (SPR), founded in London in 1882. Three years later, -under
. the aegis of William James, the American Society for Psychical
. Research was established. While some ‘experimental work.was done by
- - the early "psychical researchers" (mostly telepathy experiments),
. the major emphasis was on the authentilation and classification of
° spontaneous cases of apparent psi phenomena. A full-blown experi-
‘mental approach was begunazzound_1930, with the establishment of a .
parapsychology laboratory at Duke University under J. B. Rhine.. : ‘ .

, The work 2t Duke was highly quantitative. .The primary means of i
_.testing ESP was via "card-guessing' experiments involving decks of e ]
25 cards, each imprinted with one of fiwe geometric symbols. The s /
number of correct guesses on each run through the desk provided S
. pumerical data in a form which was particularly convenient to deal |
with using statistical. techniques. . (Investigation of PK was simi- ' RN
larly quantified using dice tumbling down a chute.) The methodology ;\i.
adopted by Rhine had a powerful-influence in stimilating experimental f '
research in parapsychology. His basic techniques were used by 2 =~ - Vi
number of independent investigators to produce an impressive mass of ' /5‘

R
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' status of the field came in 1

 3psycho1ogical Association (an organi
- ;1957). Some of the most exciting work

\ out—of-hand dismissal.

- : .
the existence of ESP. This was met with a carefui-and

critical examinationm of the evidence by the scientific community in

‘the 1930s, and various weaknesses in experimental procedure were indi-
"cated. These weaknesses were eliminated in many subsequent experi-
.ments, but the controversy over rhe existence of -ESP was not fully

resolved. _

For the most part,’ until the mid-1960s parapsychological research
n a2 single center—Rhine's laboratory; '

daia supporting

das concentrated primarily i
this .is no longer the case.
methodologies which dominated the early phase of experimental para-
.psychology have since been augmented by a’'wide variety of sophisti-
‘cated experimental procedures. Acknowledgment of thealegitimaté

969, when the American Association for
d official affiliation tc the Para-
zation of professionals founded in
in parapsychology has taken
"still some scientific

‘the -Advancement of Science grante

'place since that time, but nevertheless there is
. controversy over the reality of psi phenomena.

¢

. The Controversy. About Psi Phenomena L

£.reporcs. of spontaneous cases of psi
phenomena-tﬁroughouffﬁistbry, the traditional attitude of many
scientists has been one of extreméxgkepticism, even.to the point of
In the .1930s, however, the. experimental work
receive the careful scrutiny which is essential
According to Hoderton (1976, p..200):

_Despite the prevalefce o

in parapsychology did
for scientific advance.
. The critical issues raised
the most part, legitimate ones, and the experimentalists
were quick to modify their procedures to accommodate valid
~ . _criticism. By 1940 there was, 'if not a general concensus on
' the reality of ESP, at least a general concensus on what con-
stituted a good ESP experiment. Yet despite the adequacy of
manv of the experimental studies, conceded even by the lead-
ing critics of the period, and despite the continued accumula-
tion of new experimental confirmatioms, the active confrontztion
between establishment science and claims of the paranormal went

. into hibernatioh for a-decadg and a hal€f.

duriﬁg'thislperiod-ﬁere; for

N~

In 1955, active criticism of parapsychology was zenewed with the
publication in Science of an article by G. R. Price, a medical _
researcher who contended that psi phenomena are fundamentally: incom-
patible with_ the basic principles of modern science. In his opinion,
any extra—-chance results in ESP experiments which:were not attribut--
able to clerical and statistical errors and unintentional use of’

sensory clues should be regarded as due to "deliberate fraud or

mildly abnormal mental cpnd@tionS“ on the part of the experimenters
(2 view which was subsequently retracted; Price, 1972). Price argued

further that' while he had no evidence that the leading experimenters’
were guilty of fraud, if it were merely shown that they could have
cheated, then we should be reluctant to accept the results of their
experiments as providing convincing evidence for thglrealitgﬁdf'ESP.

- . .
' ’/
. 5 4

Also, the card-guessing and dice throwing o

N
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This ‘last idea was pursued in detall by .a more recent critic (Hansel
-1966) .who has tried to show; how fraud could have produced the observed
. vesults in some of the c13551c'ESP experiments. One parapsychologist
{Thouless, 1972, p. 92) has cdmmented~on‘the situation: "It is clear
that ‘the evidence for ESP is strong, so strong that conviction of its
reality can only ‘be avoided by supposing that a number of apparently
honest and reliable 1nvest1gators are dellberately deceiving the
- world ‘as to their results."

-

. "How strong is the experimental’ ev1dence for the reallty of psi
'phenomena9 Quite a few experiments of good quallty have Deen’reported
in which the results obtained deviate very signlflcantly?from those

<expected 1f one denies the possibility of psi phenomena; indeed, where

the' odos against similar results being obtained by chance alone are

several hundred mjillions (or even billions) to one. On the other hand,
- such astronomical odds are generally obtained by carrying out a very
large'number of trials involving an effect which may 'scarcely be visi-
" ble. in' the short run. It has been the case that psi effects produced

* "jn the laboratory have typically been weak, transient and not readily

" reproducible; statistical analysis may be required merely to detect
the presence of. any effect at all. Imn such a situation, where no.
satlsfylng explanation of the possible méchanism of- these effects is
provided it is perhaps understandable that a. critical-minded indivi-
dual would be reluctant to .accep: the reality of phenomena which
otherwise seem to him to be highly 1mplau51ble. Con81der for example,
this statement by\a psychologist: - .

. Why do we\ not accept ESP as a psychologecal fact? ' Rhine
has offered en\ugh evidence to have convinced us on almost
any other. issue, Wlere.one could make some guess as to the
mechanics of the process. ...Personally, I do not accept.
ESP for = moment, because it does not mdke sehse. My external
criteria, both of physics and physiology, say. that ESP is not
a fact, despite the behavioral evidence that- has ‘been reported.
I cannot see what other basis my colleagues: have for rejecting
‘it...Rhine may still turn out to be right, dimprobable as I
think that is, and my own rejection of his view is, in a
literal sense, prejudice. (Hebb, 1951, p. 45) S
Such a view ult1mate1y involves some form of a ero reJectlon
of the possibility of psi ﬁhenomena. ‘Often this is done on the
grounds that psi phenoumna are- rncompatfble with the laws of physics.
This argument carries some weight within the framework of nineteenth
century determlnlstlc phy51cs, but in v1ew of modern scientiflc ‘
developments, .
the a pri ori clalm that ESP v1olates spec1f1able ‘1aws of
»- - physics can.no longer be considered to be of more than
n.historlcal interest.: EoP and ‘other psi®phenomena,’ while*
no longer incompatible with physics, are not yet accounted
for by physics; but then, neither are the more familiar
‘processes’ of memory and consclous experlence. {Honerton,
1975, p. 12)

RN
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_ What of the overall quality of the research in parapsychology?
.One research worker (Morris, 1976, p. 303), commenting on the respon-
v _  sibilities of instructors teaching courses in parapsychology has
ot ' remarked that : o

Parapsychologists are very accustomed to viewing them—
selves.as a maligned minority group, the victim of intellec—
tual prejudices. Yet in truth many of the attacks against
< g the field do have some solid basis. Many of us still'do
very sloppy work and indulge in naive theoretical meander—
ings in public places. This must:be- acknowledged from the
T start. : B . <

' Granted, then, that some of the work in parapsychology -is sloppy. On

" the other hand, in.the view of!\Collins and Pinch . (1978), whose special-.
ty is the sociology of science,\ "It seems likely that the best of
modern parapsyghology_comprisgs\some of the most rigorously controlled

~ and methodologically sophisticated work in the sciences.”™ Collins and

_ . Pinch also believe that some of the criticisms of pararsychology "seem’
- - . visibly influenced more by-the desire to reject psi in particular,

’ than by considerations of universal standards.. Thus many of the criti- ‘
_eisms would have a devastating effect if turned against parts of . L
orthodox science."_ _In particular, this is true of the accusation of : '
widespread fraud, especially when this can '"be put forward without any . .. .~
empirical evidence that fraud actually took place.”  The traditional . A

o : means of dealing with such a problem in science lies not in zttempt—

; . ing to design a "fraud-proof!' experimernt (as suggested by F
Hansel), but. rather in seeking independent replication. -

-

- -

. Actually, ome of the recurrent criticisms of parapsychology has -
been ‘a lack of replicability, a failure to produce a "truly repeat- R
able" experiment; i.e., a sort of fool-proof recipe for producing psi -
phenomena that any competent investigator. could use to generate his o
own evidence. In reply, parapsychologists have;often pointed out -
that the situation is not quite so simple; that unlike the macro=

L scopic phenomena we are familiar within the natural sciences, psi
phenomena are elusive and often seem to require a suitable psycho-
logical climate, free of a critical-test\atmosphere or extreme
skepticism. Critics are (understandably) not overly impressed with
this argument. A different ‘approach to this -issue has been taken by -
Honorton (1976) who examined the problem of replication in para- '

- psychology in the larger content of replication of findings in the
. * - behavioral sciences generally. He makes an impressive case that in
¢ - many instances the degree of replication in parapsychology is con-

‘ siderably superior to that in other aréas where the results have been -
accepted without question. Thus, by the standards of \replication.
traditionally applied in psychology, it would seem that psi phenomena. - : -

- (and various qharacteriatié§’of psi phenomena) are very. well estab- = :
‘lished "facts indeed. Some additional weight may be lemt to this line & - Dol
© of. argument by recent work of CollihS'(1974;'1975) who examined the :
problem of replication in physics; specifically, in the -detection of
gravity waves and the construction of lasers. His findings indicate
. that (even in physics) replication is.by no means a simple, routine -

\)4‘ (51:7'V-‘iv-l?,""'!-.: R T S . o P T N T .':i~_ " ' o .- ‘~‘.;\
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taek‘ and indeed, the very notion of rep11catlon is far from unambig-
uous. ‘Collins"' work explores some of ‘the ideas -of T. S. Kuhn (1962)
on the nature of scientific controversy and the manner in whlch
science advances. These ideas may be particularly relevant to para—-

o psychology. - - .:;

As Honorton (1973 “p. 118) remarks, it may turn out that the "ESP
‘controversy" has less to do. with the.adequacy of experiments-in para-P
psychology than with the challenge posed to epistemological assump- -
tions underlying western _science. We seem to be involved in a C o

"paradigm clash": psi phenomena are anomelies in the prevailing
reality view or paradigm. Unless and until our world-view incorpo-
~rates the poss1b111ty of psi phenomena, we can expect the controversy

.to continue.

In any, case, the primary concern of much of. the recent work in.
parapsychology is not the demonstration of the existence of psi
phenomena but rather the development and testing of hypotheses con-
cerning the nature of these phenomena and the faFtors which influence
their occurrence. ' : ,

o PR
L,

.
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" Some Current Trends in Parapsychoiqu
- 5

Perhaps one of the chief character1st1cs of the: contemporary ,
period in parapsychology is an extremely broad diversity in method-.

- ology. In addition to catds and dice, parapsychologlsts have utilized

all kinds of specially dev1sed equlpmeng as well:as such "standard"
items as plethysmographs, magnetometers, electronic random number
generators and sophisticated blofeedbadk equipment. Experlments have
involved plants, yeasts, and enzymes as well as cats, rats, mice,
gerbils, lizards, fish, and even ‘cockroaches. -The following sampling

" of a few current lines of investigation will serve to indicate some-

thing of the variety of the work being done.

Not all.of contemporary parapsychology is confined to the labor-
atory. The case-study approach to sPontaneous occurrences of ‘
apparent psi phenomena has not been entirely abandoned (Rhine, 1961;
Stevenson, 1970), and can be combined with an experimental approach"
.-by suggesting new hypotheses for testing (Stanford, 1974). An inter-

" esting soq§ce of psi phenomena is the clinfcal setting provided by

psychoanal sis, where telepathic and precognitive dreams seem to

occur (Elsenbud 1970). This, too, can lead t¢ new experimental
approaches (Ullman, et al., 1973). Some parapsychologists engage in
“field 1nvest1gat10n of reported instances of poltergeist phenomena

and "hauntlngs" (Roll, 1972; Maher and Schmeidler, 1975). Finally,.

in investlgatlng claims of unusual abilities of particular 1nd1v1duals,
it is not alqays possible to exercise the degree of control- attainable
under laboratory conditions (Elsenbud 1967; Wilhelm, 1976). .

Most of éontemporary parapsychology, however, does 1nvolve exper— -
imental work carried out under strictly controlled conditions. One
traditional aréa of investigation deals with psychological factors.

A large body of\data has beer gathered on the relationship of ESP
performance to varlous’factors——e g., personality traits, attitude, /

' .'\\‘\’
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interpersonalvrelationship5?i§ thé:experimentél setting (Palmer, 1977).
A contemporary goal is o uwe® this data to=gain insighe into’ the way .

" ESP operates. -For example, 1f certain factors ( _ .
-ESP is possible in'the.expeflmﬁntal_situation) are relaged to success- -

ful §SP,pérf6rmance, why shoud

be'framgd_énd'tested. . ' o L ' 5

-

An example of"Such "Piogess—oi1ented" reséarchfis Provided by
Tecent -attempts to investigar® vhe way ESP respo ’
-inébAéonsgiousness, and £o optimgize the-conditions favorabte to . ‘
production_df'ESP.(Braud’,1975; Honorton, 1977y, " Tn these. expor te,
otehcCEs are asked to dizect fheiy srteniio Inwards and.are provided =
‘with g r-fréé*;responserr ESP task (e.g.,s -piCtoriaL”-material_ 15 used:gs. .
an ESP target and is matched 28330t Stream—of-consciouspess reports
of the Subjegt 's mental imagefY). It is hYp,'oth%ized thar I'eductioq
of sensory and bodily stiguli, ang elimination="of internay ﬂi'str‘ac—‘w |

Sensory isolation, e .
satisfy this hypothesis. More®Ver, the effectiveness -

niques in‘induciug ‘ . :
introsPective state reports viﬁh Physiological measurenentg (e.g., of

brain vaves, muscie tension).

This last tepreséﬁts another trend:f'the'searéh for pPhysiological

correlatés of successful psi Perszmance{'.SOPhisti
onitoring devices have been 'used_for another purpose as yejj; namely-

below the level of conscious aWarQneés."-Eof example, there is some -
e7idence that the brain waye activite of 3 Subject cac be influenced

by flashing a Strobe light jin the €yes of another person i a .
t the subject. is quite unaware of his OWwn response.

this, at;empts_have~beenﬂﬁsdé to Indyece sPoﬁtaneous_psi Phenomena’ in

an experimental setting (Stanfords 1974) .- These experimentg ghouw
. that people seen capable of PToduCly g peog Phenomena that Serve their
-meeds (e.g., Prevent them from beihg “assigned tp a boring tagk) with-
. out being consciously aware of thesg needs—or even that they
Participating in a parapsychglogicay experiment, . - - : o

Another line of rese
gateé non-intentional psi) Involves the use of sophisticated equipment
fof‘pfbducing random processes. is line of work was initiaeed. by
- @ physicist, Helmut Schmidt, whose Sarly experiments-indicate_that
pPeople (and pPerhaps animals) seem to i, capable‘of'prebogniZing and /or
Anfluencing the o ects ' ioacti
" other random Processes. Many of b2S ajgoane experimentS'a?e'fully.
1976).’*




Schmidt (1975) has also begun development of a mathematical model
for psi Phenomena. This last (along with examples cited earlier) is
indicative of another characteristic feature of contemporary para— .

- psychology: the developmeént of low-order theories which can be tested’
eéxperimentally. Attempts are also being made (Stanford, 1977) to
.reconceptualize the basic nature of psi phenomena. = -

" Rationale for Including Parapsychologxr in the Curriculum

; . It has frequently been observed that psi phenomena have tremendous
potential significance. For example, in an article highly critical of

' parapsychology,-Ptice_(lQSS) indicated that ESP,"if'genuine, would have
important practical applications. He suggested that given a group c”

- subjects with reliable (even though very weak) ESP ability it would be
possible, using existing techniques of information theory, to develop
an ESP communication network which could tramsmit information "as accu--
rately as by telegraph” (although the transmission might require a
relatively long time). He speculated that this could be put to practi-
cal use in espionage, or in the development of an early warning system

 against surprise nucledr attack. While this last remains in the realm
of speculation, the underlying principle alluded to by Price has been.
demonstrated on several occasions; &.8., in one such demonstration a '

subject with weak but consistent ESP ability recovered five 3-digit .
numbers with perfect accuracy (Ryzl, 1376, pp- 175-186). Others have
suggested the potential value of psi ability -in medical diagnosis and

-

healing, as well as in commercial ventures. :

sstill, it seems fair to say that as yet there are n» "practical"
applications of psi phenomema. To put this in proper parspective,
recall that a few centuries ago demonstrations of static electricity
" doubtless seemed as inherently trivial as the ability to score slightly
above chance at a card-giessing task does today. The ultimate practical
value of the principles underlying such phenomena is difficult to eval—
uate in advance, and easy to underestimate. -

) Quite apart from direct practical application, deeper. understand-
‘ing of psi phenomena could lead to ‘advances in other branches of
science. ' At various times it has been suggested that the principles
behind psi phenomena may be at work in other settings as well: in .
evolution, in-embryological development, in memory ard creativity, in
ordinary sense perceptiomn. For example, some of the leading neuxo-—.
physiologists have (somewhat reluctantly). concluded that the brain is,
in itself, not sufficient to account for all the phenomena of mind. _ |-
Sir John Eccles "believes that ESP and PK are weak and irregular mani-
festations of the same principle which allows an individual's mental
volition t6 influence his own material brain, and the material brain
to give rise to comscious experiences” (Koestler, 1972, p. 76). °

The whole question cf the nature of possible interactions between
mind and body, between observer and environment, has been a central
concern of physicists and philosophers as well as parapsychologists.
In this context, the data of parapsychology could lead to ‘a drasti-
cally altered view of the nature oI man and of reality—with profound

- implications. A leading philosopher, H. H. Price, has commented that -

© e
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psychical’ research is one of the most important branches of investi-— '

f gation wnich the human mind has undertaken"; that it seems likely "

throw eqtirely new light upon the nature of human personality and 1t5'
" positioniin the universe”; and that in time "it may transform the

whole intellectual. outlook upon which our civllization is based"

" (Roestler, 1973, PP- 139—140).

In view of its potential significance, it would seem that para-'

‘psychology’ may well merit .2-place in the curriculum. The argument is-
.strengthened by the general interest that seems to exist in the toplcsg

dealt with by parapsychology, along with the tremendcus amount of

" misinformation available on these topics. kbrriss (1976 p. 67)
- argues that‘ . o .

'in the background.

- Youth are attracted to the occult,*and with increased
media coverage of the. paranormal there is a growing need
for an educational program in the secondary schools that
would not only give serious treatment to.the sound research
in parapsychology but would z2lso offer the kinds of informa—
tion and experiences that would help gullible adolescents to
di fferentiate between serious scientific research in this:
field and the superstitious and pseudo—scientific claims of

. various cUlts. : -

s

In comnection with this last, <inclusion in the curriculum of an
appropriate unit onm parapsychology would not only £ill a desperate

need for reliable information but also would provide an excellent path

for the study of science. TFor one thing, ‘parapsychology is an area in
which the need for careful experimentation and critical judgment is
paramount, hence it can serve as a powerful vehicle for demonStrating

the methodological requirements of sdund scientlfic research. ~ On the

other hand, since parapsychology has not yet been absorbed into the
mainstream of orthodox science, it provides a marvelous setting for
illuminatlng important aspects of sczence that all too often remain

_I

~

For example, discu351on of the controversy over the éxistence of -

psi phenomena can reveal,a great deal about the nature of 'scientific
controversy in general and the ways in which new evidence and ideas
are introduced and absorbed in science. This approach drives honme
the point that "science is not a monolith, pronouncing truisms, but
an ongoing process of disagreement, discovery, synthesis. and resolu—

N tion of conflicting positions and ideas" (Mbrrlss, 1976, p. 70).

Parapsychology can also serve as‘a means of opening rinds to the
possibility of new discoveries; to the copcrete realization that our -
current knowledge of the world is far from complete.,

The ‘study of parapSychology also prov1des fine opportunities for

N

and patience——required of any good-'scientific 1nvestigator. As one

.parapsychologist has remarked (Thouless, 1972, - 3,

- The quality of mind required of a psychical researcher
is not an inclination to believe in stories of the marvelous

v ' 5 . -
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or an inclination to reject them, but a willingness to allaw

the degree of his belief or umbelief to be determiued by the ' .
- evidence and not by his prejudice or by his wishes, or by\ '

current fashions of thought. o

. . B E
. . . . e
- . [ - .
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Educational Objectives - e

Sm— .. . 0 . . - ‘
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S In presenting 2 unit on parapsychology, at the setondary or college
_ level, it seems desirable ;o place the subject in a larger context. A"
* rationadle for such an approach has been indicated in the previous. ‘sec—
tion. Stated succ1nct1y, the. chief ob;ectives are as. follOWS‘

(1) To present students with activities and informationm - that will o
- stimulate critical thinking. More~specifically, to encocurage’
o " ‘the cautious evaluation of unusual claims in conjunction with
a.willingness to remain open to new ideas and new ways of
viewing the world.

(2) : To place parapsychology in the context of the development of
science. This serves the dual purpose of. providing an appro-
priate setting for examining the claims of parapsychology,
and for studying the nature of scientific controversy. '

(3). To provide reliable information about the turrent state of'
knowledge in parapsychology. And, in congunction'with this,
to develop sufficient background to be able to evaluate .
‘intelligently the fall-out from an exp1051on of media
~interest in the” paranormal . X .

£4) To develop (familiarity with) the attitudes and skills of a
careful scientific investigator. Also, if desirable, to
provide exposure to-the hypothesis-testing methodology used
in the behavioral sciences. :

Other goals can be set. Additional ideas on this, as well as

' suggestions for implementation, can be gleaned from McConnell (1971),

. Morris (1976) and Morriss (1976). The last of these also contains the
results of a survey of high school" ‘students on their knowledge, atti-
tudes and interest in parapsychology and may be helpful in assessing
strategies for’ attaining particular obJectryes., ‘The following material

"is intended to provide suggestions for p0551b1e/topics and activities
for use in the classroom.v - : :

Need for a Critical Opennminded Approach '-%» o

s

_.._.A—._._- e f

By definition, nsi phenomena involve Uransmission of information
by means; ofther than the known seasory channels.. Thus, to conclude that
an ostensible instance of ESP is genuine, it is necessary.to ‘make sure
that the information was not communicated by semsory means.  The need .




for caution can be driven home by demonstrating dramatic I'psi” eIrIrects-
. which are actually accomplished by trickery. At.least one parapsychol-
. ogist spends time at the begimning of his courses :

: demansti:a;ing various t,echn'iquéshfor simulé.ting.ps'i,_ sucix as -
~ muscle ‘reading, trick blindfolds, stacked card decks,’.tele-

P ‘"“-Tpathywdw;mce;ﬂm;hmmw—-smceummzmm,
S - ..+ how to phrase and time public -predictioms, andgso-on. -
* Most students soon learn that impressive psychic demonstra~-
tions can be faked surprisingly easily, and this starts them -
reevaluating the process of logic by which they infer commun-—
 4{cation in the world around them (Morris, 1976, p. 304)..

. Most books on stage magic contain simple techniques which can be
used to produce dramatic pseudo-psi effects. 'A good source of tricks
for use with a younger audience -is Rawson (1962); the first few items
“4n Chapters 5 and 9 are especially appropriate. Ryzl (3976, pp. 14—
15) contains a nice example of “nind-reading.”™ Christopher (1970)

. provides some, excellent material relating to the history of fraudulemt )
claims in parapsychology. In this connection, see also~Thouless (1972;
"« Chapter 7, as well as pp. 19-23,:32-33, 41-42) and Wolstenholme (1969, " '

pp. 131-155). Some suggestions on how contemporary parapsychologists

may have been fooled are offered by The Amazing Randi (1975, especially - -

-

" Chapters 11, 13). oo

~

“ Quite apart from deliﬁerate deception, instances.of pseudo-ESP"can
ozcur unintentionally: sensory cues can be transmitted and/or received

-~ . without conscious -awareness (Thouless, 1972, pp. 19-22). Such possibiii~

‘ties can be eliminated in a carefully designed experiment, but any: .
‘conditions which fall short of tight experimental control demand very
close observation. Some good rules of observation are /given in Ryzl =~
(1976, pp. 39-43). The limitations of our untutored observations cam -
_be revealed mot only by demonstrations of stage magic (where mis- |
direction and false assumptions play a key role), but by other teckh<
niques as.well. Schrank (1972, pp. 2-9) has a number of suggestions' -
along ‘thes: lines, including the ‘following: : : ' :

Stage a 'surprise' event. : Have some person not in the
- B class enter the room to make an announc'ement.,“call someone
s * out of the room, start an argument, or simply walk across the
* room and leave. After the outsider has left, ‘ask the class
for an accurate description of the person in writiag: Ask :
. specific. questions, such as color of hair, eyes, height,
clothing. Comparé” the descriptions’with the correct afiswers,
and discuss the experience (p. 8). ST .

. Further ideas along the same lipes may be found in the book by
'+ Beveridge (1957, Chapter 8), who remarks.that "accurate observation
-~of complex situations is extremely difficult, and observers usually
_‘make many errors of -which they are not .conscious.". - .

~ -

3

“One factor c'onr;zibv.if:ing' to poor c:;bserv!a'éidi}r~ is that o‘u'r- pez"céﬁfions .

are often dominated by our assumptions—we’ see -only” what"we expect to
see, and impose -standard interpretations on sensory: data. Sometimes
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shock ~t:ay.i:.t:it:s help get this point across. For example, if you hold a - )




pencil hori;od:allyqnear»onependu(looser between thumb and forefinger)
. and jiggle it vp and down rapidly,-the pencil will appear to bé made
-~ . of rubber. Other means for raising ‘questioms about, the mechanism of
perception.include optical illusions: 2 nice lirtle book suitable for .
' younger children is Carini (1970)}; another source of striking visual
" $1lvsions #s Gregory (19%0).  In a slightly different véin, Schrank

- (1972, p, 34ff.) offers materzal’ hat—can-be_used ir revealing hidden.
assumptions; these can be blocks to creativity as well as perception.
- Adhering rigidlv to cur assumptions about reality'can serve as'a . =
barrier to anew ideas; many important advances in sciefce would aot

. bhave been possible without abandoning (at least temporarily) old ways
- of looking at the world.. -, SRR cot - .
. . , | C
| ~. world is underscored byﬂche,reélizatidnwthai“bur basic perception of -
- realigy is shaped by a variety ‘of factors {cultutal and physiological, . o
.as well as psychological). For example, Hall (1966, pp. 44-45) points T
out that Pspace perception is not only & marter of what’can be per- . . -
~ cedived bugﬁgggf'cag be ‘screened out.. People brought up in differeat .
- cultures leart—as_children, without ever, kno ing that they have done
- so, to.screen out one_type of information while paying closé attention”
> " to another.” He concludes (p..181} that “there-is no alternative to
.- accepriung the fact that people reared in different cultures live in
different’ sensory worlds."™ He provides fascinating examples of this
througnout his-book (but especially in Chapters 7, 11, 12). Alternative
. world-v.ews can be explored through a variety of means, including the ™ |, -

7 . '  The importance of'being;bpen':o_aléérnacivé'"ayS”Gf‘Vieﬁiﬁg the T

enormously popular writipgs of Carlos Castaneda’ (1972, 1974), the .

- delightful scieace fantasy Sphereland®(Burger, 1968), ot the “rela-
tivity parables" offered by Schrank, (1972, pp- 174-176). ' :

 The world-view of mest people is probably quite diffexeant from
_ that of a physicist (or a mystic) and is certainly different from
. that of abliad man or an imsect; yet too ofren we identify realirty
with our individual perceptiom of {¢. -Omstein (1972, pp. 20-21)
points out that "we cannot’pqssibiy‘experieéce the world as it fully
. exists—we would be overwhelmed. We are resrricted by our physical
evolution to only a {ew sensory dizmensions. If we do not possess 2
*sense" for a givén energy-fown we do.not experience its existeor~e. ‘
And when we do possess such a sease, it may be extremely limitel: ¢.g.
the human eye can detect light in what amounts to only>a tiny sli. .2
‘the electromagnetic spectrud. . Consider the following demonstration: .

bring a radio-to class and turm if on so that the room is filled with.
music; then find out how many people are comfortable with the idea
that the music was (in a_genuine sense) already present in the room
before the radio was-turned on—indeed, .chat it was in the room even
without-the. radio at 211. The extent of the (anticipated}  discomfort
-may lend some substance to the foliowing remark (Koestler, 1973, pp.
o 127-128). "We are surrounded by phenomena vhose existence we stud-
BN igusly’ignore;;or;;if'chey*caﬁhot be ignored, dismiss;as superstitions.
. Until the thirteenth cenfury, wan did not realize he was surrounded by -
magnetic forces. %or-do we. have any “direct sensory awareness of them; - :
. ‘por of the showers of neutripos-which fraverse Us; nor of other o
=+ unknown 'influences'.” . ) : |

- -
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. - -1964; p. 31).

- the leaders of science decided that meteorites do come. from

—

| " Students might like to speculate on how our view of reality would
be .altered if a sort of "psychic lodestone™ were discovered which -
revealed the presence of psi phenomena in much the same way as a
aatural magnet gave some awareéness of the existence of magnetic forces.
Another topic for speculation: suppose psi phenomena were geﬁpine, :
widespread and {ultimately) controllable; what consequences would:

. this have for our §oc%gty? ' .

Science and Parapsvchology -
o It is instructive to place the claims of parapsychology in the.
context of the history of scientific discovery. ' One good topic imvolves
an examination of the way in which some important ideas in science were
~ initially received. ""Many discoverers of unexpected properties of the
‘physical world h Jaughed at, much as students of ESP are laughed

g .

© . at today. -Leibnitz-himself wrote of -the theory of gravity:

That one body should attract anmother with mo -intermggdiary
is not so much a miracle as a sheer comtradiction, for 'tis to
‘suppose a body ¢an act in a place vhere it is not.' And when

it came to research into electro-magnetic phenomena, Galvani
was ridiculed at first for his'interest in the twitching legs
of a frog, Rontgen for his discovery of x-rays and Becquerel
.for suggesting that uranium salts could emit'radiation.. Then,
in 1901, came Marconi's wild idea of sending wireless signals
, from Cornwall to Newfoundland. Men &§till living remesber how
‘. contemporary scieatists laughed at that.. ‘'The earth is round,’
they said, 'and radio waves go straight.' One of them
- remarked that Marconi's idea was as siily as that of telepathy.
Soon afterwards the Heaviside layer was discovered (Heywood,
S

Further examples of thiscgbft can be found ;n‘Beﬁéridge (1957, Chapter

9). .>$ Vi

"~ A related theme ceals with the way in which controversy is_deai%
. with in science. McConnell (1971; pp. 69-70) points out that until
1800 the highest scientific authorities, including Lavoisier, thought
there were no- such -things as meteorites. - - e

After all, chere are no stones in the sky; so 'stones.
cannot fall out of the sky. Only a superstitidus person
would believe in meteorites. =~ ...Eventually, of course,

+  outer space and they revised- the textbooks accordingly.
But in doing so they forgotr to mentioa that there had ever
been any argument about the matter. T T
This last may be typical of the progress of science; to some extent
history is rewritten with fhe textbooks—which present only our
current understanding and give little indication that longstanding
arguments abound in science.. Moreover, the resolution of scientific -

- controversies is not always a simple patter of rational thought guided

by hard evidence. E.g., Max Planck, Jone of the founders of modern -

' physics, ¢ommented that "a.new scientific truth does not triumph by

.
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convincing its opponents end making them see the 1ight but rather
. because its opponents eventually die, and a new generation grows up
that. is fﬁg@lgar with it" (Kuhm, 1962, p. 150%. ‘

L -

7"™1& the view of the historian of scisnce Thomas Kuhn, scientific
deveiGpment should not be regarded as a process of steady accretion
'pf factual knowledge; rather, the fabric of science is periodically .
‘reshaped by the incorporation.of revolutionary new ideas. Tor ‘
example, it is clear that at various times in the past, science has
included bodies of belief quite incompatible with the ones we hold
‘téday; our current_perspective is the product of a series of Y'seien-
tific revolutions."” Such revolutioms are initiated by discoveries of
dnomalous results which are in conflict’ with'the prevailing world-view
imder which science is operating; resolition of the conflict ulti-
¥nately involves the adoption of a new scientific "paradigm," a new

- world-view. Major revolutions’ of this sort were associated with the

adoption 6f the theories of Copernicus, Darwin, Einstein—to name a
‘few. It has been suggested that the data of parapsychology may ’
precipitate yet another scientific revolution of comparable magnitude.
. At any rate, Kuhn's ideas shed an interesting light on the controversy
over psi phenomena and, conversely, parapsychology. can be used as a .
case study-for examining Kuhnian views on the natuTe of scientific
coptroversy. - More on this can be found in Kuhn (1962), McConnell
(1968), Tart (1966), Ornstein (1972, Chapter 1), Stanford (1977). -

_ . Another worthwhile topic is the compatibility of parapsychology
with physics. -This is treated in the very readable books of Koestler.
(1973) and LeShan' (1974a). The latter also examines the analogies
between the world-view of -contemporary physics and that of mysticism;
this last is also the subject of the excellent book by Capra (1975)"
For those interested in the_connection‘of,patapsycholog& wi;h the life
sciences, we recommend the survey article by Moxris (1977} ; portions

of the book by Randall (1976) and the articles by Grad (1967) and
Eisenbud (1976). S . -

Evaluating the Evidence in Parapsychology - <

The following includes 'some sources-and activities which can be
used 'in engaging in a critical examination of the -evidence for psi
phenomena. -This should be placed in the 1argerfcontext‘of‘ngeloping
 sufficient background ‘and judgment to be able (at least) to distin-
guish between serious scientific work in parapsychology and the mass
of unsubstantiated ¢laims and pseudo-scientific actiwvities that ~ .
dominate the information oa psi phenomena available through the public
media. S - . : . - .-

Reliabie general information about parapsychology can be found in
the readable books of Rhine (1975) and Pratt (1973)« Also, Wilhelm -
(1976) has written a popular book which provides an excellent example
of an open-minded but critical approach to exam%ping recent clazims.

A brief survey of some of the stronger evidence for psi phenomena, is _
given in Thouless (1972, Chapters 8 and 10). A more detailed examina-
tion of the classic evidence can be based on the material in Murphy '
and Dale (1961). Professor R. A. McConnell ‘has prepared "An Evidential’
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Bibliography of Parapsychology" intended for skeptical scientists

interested in sampling the experimental literature in parapsychnlogy;

single copies can be obtained by writing him at this address: Bio~ .

physics and Microbiology Dept., University of Pittsburgh, PA 15213.
Surveys (by parapsychologists) of the major criticisms of the . e

evidence for psi phenomena can be found in Honorton (1975) and Ransom T

- (1976); see also Thouless (1972, Chdpter 11). Interesting discussions .

- can be based on the critical article of Price (1955) and the various (

. rejoinders. (Soal, Rhine, et]) al., 1956) which appeared in Science.’

These .are available in pamphlet form from the Bobbs~ierrill Company

 in their Reprint Series in the Social Sciences, P-279. Other sources

‘of eriticism are Gardnmer (195En Chapter, 25) and Hansel (1966). The

appendix to Honorton, Ramsey and’ Cabibbo (1975, pp. 139-149) provides

an Iinteresting case study of some contemporary: criticism.

With,regard to activities for developing c¢ritical. judgment, Morris
(1976) mentions several techniques he employs in his parapsychology.
courses. Throughout, he utilizes two -texts, ong positive and one
_ negative, and assigns comparable readings from each. "This helps the »
students to retain a balanced view and also serves as a constant : '
reminder that gifted writers can be emotionally persuasive without
_necessarily being factually accurate” (p. 305). Another idea was "The
Airport Project," in which students selected paperback books of the
sort found on newsstands at airports—in this case, ones that empha-
'sized techniqueés for psychic development. The ‘assignment was to do

a book report which would review in some detail "the exact procedures -

for becoming a psychic as outlined in that particular book; and then._.

criticize it with respect to what we've covered so far in- class™ (p.

311). A favorite exam question asks students “what they would investi- -

gate and how they would do it -if they were members ‘of a Nader's Raiders

task force assigned to parapsychology," the aim being to-help people

avoid. being easy ‘prey to’ "psychic rip-offs" (p. 307). _ ) .

In thlS>C0ntext?\l£\§eems worth noting that the claims of commer-
cial “ESP training" and "mind control" programs have been largely
unsubstantiated; for a critical review, see Stanford (1976). There
. are other claims which have gained popular attention which are not
well supported by experimental evidence; examples which may be worth
eyamining critically are "primary perception" in plants (Rmetz, 1977) .
‘or "pyramid power." "Another topic on which there is a lot of popular
misinformation is parapsychological research in the Soviet Union;

. reliable information can be found in the article by Pratt in (Wolman,
.1977) as well as in (Ryzl, 1976, pp. 199-212) and (Fratt, 1973, '

Chapter 3).
4:

’
- —

Conduéting Your Own Experiments ' ‘ : Ll

As Loutsa Rhine (1975, p. 218) comments, "It is ‘not easy-. to prove . .
that psi exists but, oddly, it is not difficult to try,” and “both
‘ individual and classroom experiments are easy and fun to make and

need, not be at all complex.'" Her book includes brief but detailed
instructions for conducting:a variety of standarl card-guessing tests, E -
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. guessing tests.is provided by McConnell (1971, Appendix 4).

- verbal report of his’ impressions rather than a draw

-

along with sbme helpful comments. _She;warns that "because the level ¢

- of ‘scoring is likely to be low, it is generally necessary to repeat

the tests a number of times. This is where boredom comes in,-and it
is a killer" (Rhine, 1975, p. 219). Indeed, the dull, repetitious .
nature of card-guessing tasks, combined with the lack of insight they
afford to the percipient, has led many parapsychologists (e.g., Tart,
1966) to question their efficacy. The main advantage of such tests
is that they are easy to prepare, administer and evaluate. There are

“alternatives suitable for classroom use that share most of these
merits, which may prove less boring.

- .‘

One minor variation is to replace the cards by more suggestive’
material; e.g., photographs could be used. Each photo could be either
in color or black-and-white (guess which), .or the subject of each photo -
could be male or female, cheerful or unhappy, etc. Some ideas on this -
can be ‘found in Ebon (1971, Chapter 5). In a different vein, ESP tests
reminiscent of the game of "battleship” can be dévised., In one version
(Honorton and Barker, 1976), one square of a five-by-five grid is '
selected at random and designated as target; the subject tries to S

' "guess'" which one. By a subterfuge, the results can be scored in

essentially the same manner as card-guessing. (Namely, regard the task

-as consisting of two-separate guesses:. one ‘for the row.containing the

target square, another for the colummn. 'This is equivalent to attempt-—
ing to guess the symbols on two cards, where gach~card contains one of
five possible symbols. Just-as a card-guessing test ordinarily involves
more than two guesses, here, too, mbre than one target grid should be °

‘prepared in advance.) = The procedure lends itself to group testing,

vhere (for each target) every -member of the group is provided with a
separate copy of the grid on which to record his guess.

Several tests designed for use with children are given im the'bock
by Ebon (1971, Chapter 4). More of these, aleng with a number of ESP
games can be found in Ryzl (1976, pp. 121-134); Ryzl also presents
detailed procedures for a variety.of psi experiments.. (pp. 76-102). A
very careful description of proper experimental procedure for card—-i~<x/
. y B D . : 3/

" A radicadl departure from the card-guessing type experiment involves
the use of. "free-response" methods. In one.classic approach, an agent
draws a simple "target" picture, and the subject (located elsewhere)
makes his own drawing; the results are subsequently compared. A long
series of ‘informal experiments of this sort was conducted by, the
novelist and social ‘reformer Upton Sinclair, with his wife as subject.
Many genuinely striking results were obtained.and are described in the
book Mental Radio (Sinclair, 1971; see also McConnell, 1971, pp. 71-78).
Since the subject's drawings may not bear any remarkable resemblance

to the target picture, proper evaluation of the results of such an

- experiment may require "blind" matching of drawings by an independent

judge. A suitable judging procedure, along with detailed instructions
for conducting a’ picture—drawing experiment, is:given’by McConnell
(1971, Appendix 3). ' '

3 T -

,Andther type of free-response test has the subi;g;;provide a
g. Generally -

the target consists of pictorial material,»such as magazine photos,
118
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-art prints, viewmaster reels. In evalnating the results here,'a good

alternative to.blind matching of verbal reports to actual targets is

" to have-the -subjects themselves rank order a small set of ‘materials

consisting of the real target and several pretenders. Then the.same -
statistical procedure used in evaluating card-guessing can be
employed here (e.g., a correct 'guess' cou}é correspond to ranking
the actual target in first place) -

Free-response exoeriments seem to be most effective when combined
with techniques designed to enhance ESP performance. An excellent
review of the internal procedures utilized by successful subjects
(such as Mrs. Sinclair) in developing their abilities is given in
the article by White (1964); reprints can be obtained from the -
American Society for Psychical Research. Use of various meditative
techniques may also be helpful. LeShan (1974b) has writtem an :
excellent practical introduction to meditation. Various methods can
also be employed by the experimenters to assist subjects in arriving
at "psi-conducive'" states. For example, 'the subject can be given
instructions for progressive relaxation; relaxation exercises suitable

" for use with children, as well as adults, can be found in Hendricks and

<t

Wills (1975, Chapter 4). A more dramatic, and perhaps more effective,

technique involves inducing a mild form of semsory isbvlation:  a uniform'

visual field (ganzfeld) can be created by placing halves of ping-pong
balls on' the subject's eyes; a monotonous: background sound can be pro-
vided through stereo headphones. Under these conditions, subJects

often experience a pleasant state characterized by an increase in spon-
taneous mental imagery: The paper by Terry and Honorton (1976) contains.
a detailed procedural description of a verbal free~-response experiment
using the ganzfeld technique; included are .some striking examples of
correspondences between targets and subJects reports.

Another'way to enhance ESP‘performance generally is to provide"a
suitable atmosphere. McConnell (1971, pp. 354-55) points out that in

.parapsychology "aside from the ‘mechanical arrangements, the main

responsibility of the experimenter is to try to establish the unknown S
psychological conditions for success. ... The mechanical procedures
necessary to eliminate the possibility of error and fraud must be made
as unobtrusive as possible. .Preferably the entire procedure should
appear as a game to the percipient." And, in commenting on the role.

of the experimenter Rhine (1976, pp. 218-219) remarks that "subjects

"are affected very much by the atmosphere he radiates., It must be the

kind that stimulates the subject to want to perform well while it puts
him at ease and-makes him comfortable." There is good evidence (Honor-
ton, Ramsey and Cabibbo, 1975) to indicate that subJects tend to do
better when handled by .an experimenter who is friendly and. supportive,
rather than one who is abrupt and unfriendly. ' :

This last prov1des an- example of a hypothesis about psi phenomena

. that students might like to test, ‘rather than merely trying to demon-

strate the existence of ESP. Other examples: do people who believe -

. in the possibility of ESP tend to score better than those who don't;

“does relaxation (or meditation)’ tend to improve perrormance on ESP.
tests? Additional ideas of this sort can be- found in Rhine (1976,
pp. 235-236), Ryzl (197€, pp- 103-108) ‘and Thouless (1972 “PP. 79-82

and 123-124).
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Proper evaluation df the results of experiments in parapsychology
generally requires the use of statistical techniques. This may provade
an opportunity to acquaint students with the ’hypothesisctesting method-
ology employed in the behavioral sciences. On the otheX hand; McConnell
points out (1971, p. 10) that "it_wquld'be regrettable if the students
were allowed to acquire a misconception about ESP that is common among
scientists, namely, that ESP research is a matter.of routinized card-

_ guessing plus elementary probability theory." The point being that
“seatistical method, although commonly used in this research, is
merely a tool made necessary by the féc; that in most ESP experiments

- the effects are too weak to be recognized by inspection" (McConnell, .
1971, p. 10). At any rate, the' statistical techniques needed can be R
found in the following.sourcess ~ Rhine (1976) and McComnmell (1971) .

_ provide just enough informatign to evaluate the experiments they
describe. Ryzl (1976, pp. 135-150) has a somewhat more extensive dis-
cussion. The book by Weinberger and Schumaker (1974) provides an
excellent introductory tr@atment_of statistics, although not specifi-

«secally oriented towards parapsychology. For the latter, consult the
‘chapter on statistical methods fn;the Handbook oS Parapsychology - .
(Wolman, 1977) as well as the articles of Stanford and Palmer (1972 .
and  Zenhausern (1974). e . o S

RESOURCE MATERIALS IN PARAPSYCHOLOGY

For anyone involved with the teaching of a unit on parapsychology
at the secondary (or college) level, probably the most helpful all- .
~around reference is the ESP Curriculum Guide (MtConnelli'lQ?l). This.
‘ small book contains a useful annotated bibliography cf “hard-core'
parapsychology, as well as some very good material illustrating how
' parapsychology can be used in studying science. Another valuable
" source for teachers is the symposium on Education in Parapsychology’

. -edited by Shapin & Coly (1976) . Of particular interest are the papers-

‘contributed by James Morriss and Robert Moris (cited separately in our
reference list). The first of these describes a module in parapsychol- '
. ogy which was being .developed for uge in secondary gchools,,énd-the”
second is based on the author's experience in teaching college coursés
in the subject. These two books are useful in providing ideas for *
curricular material in parapsychology; reliable information on the -
. subject can be obtained from the souzces mentioned below. '

A sound introduction which is aimed partly at a younger audience

(junior high on up) is-PSI, What Is It? by Louisa Rhine, the wife of.
J. B. Rhine. This book is a good antidote to the dry technical.
accounts with "all thcse big words" that cmm dampen enthusiasm for g
even so. fascinating a szbject as this. Wn1le never sacrificing '
accuracy, and always emphasizing the need JInr careful experimentation,
Mrs. Rhine takes pains to hold the reader's interest. The book is
1{berally sprinkled with accounts-of spontaneous occurrences- (which ;

- are regarded as suggestive rather than  conclusive) and even tho o
‘experimental work is often described in a mildly anecdotal style which
makes for a pleasant reading experience’ . ‘

-~

-}
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. excellent book for the intelligent general reader is ESP
s . Research Today by J.,Gaither Pratt, one of Thine's early co-workers.
‘Pratt gives a very fine overview of parapsychology and provides some
insight into what it's like to be a researcher in the field. His is
4 a solid little book which manages to present a lot of information in
, a short span, and ‘still remain highly readable and'enjoyable. -
| Despite the. subtitle "A study of developments in parapsychology
\since 1960," it should be kept in mind that this is not quite an up-
to-the-minute account; interesting developments have occurred since
the book appeared in 191? Some of these developments are reported

In the recent book by Tart (1977) o _ S

:Two popular books are available which describe very recent work
(e.g., on "remote viewing") done at Stanford Research Institute: Mind—
Reach and. The Search for Superman. The.first is written by physiclsts ;
Russell Targ and Harold Puthoff, who conducted the research; the
.second by journalist John Wilhelm, who set .out to examine their _ _
claims Both books are readable, 1nterest1ng——and worth comparing. . e

Another recent book is Parapsychology and ~the Nature of Life, by
John Randall, a biologist. The first part of this one is concermed
© with religion and science, a2nd the author traces the roots of the .
materialist view 1mplic1t in much of modern sciemntific thinking. C A
His belief is that the findings of parapsychology may lead to a broad- -
. ening of our concept of reality and the reinstatement ‘of religious
- values. The ‘'second part prov1des an excellent survey of parapsychology

these results.

‘A very flne book which prov1des a more detailed view of early
"psychical research,"” as well as_some. theoretical spetulations on -
the nature of psi phenomena is ggyond the Reach of Sense, by Rosalind:

. Heywood. Mrs. Heywood is an unusually lucid- thlnker, a talented - . -
wrlter-—and a gifted' "psychic.”" She has also writtén a- fasc1nating

DN autoblography, ESP: A Personal Memoir, which provides insight into
_spontaneous psi phenomena from the vantage point of direct personal
experience.

-

For the serlous reader, a good casebook is Gardner Murphy s N
Challene of Psvchical Research. The intent here is."to show what .
psychical research is by giving documented examples of the kind of
. 7 data. avallable...and asking always this one recurrent questlon-_
A . ‘What -can a thoughtful reader think about these things?" (pp. 5-6).
g . The material here is largely drawn from "classics" in parapsychology.
A .more current source of technical information and state-of-the-art
"surveys is the authoritative Handbook of Parapsychology edlted by
BenJamln Wolman. . o . o .. ~

.

-

-

- " The very serious reader may wish to sample the literature in the"
Journal of Parapsychology, the Journal of.the’American Society for
Psychical Research, or in. Research in Parapsychology. This last
represents the proceedlngs of the Parapsychological Association and
contains much.valuable information-on currernt research activities.’

It is published annually in book form, and since the same publisher
also produces other 1mportant works. in. parapsychology, the address is

e S . K n121 e -
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given here: Scarecrow Press, 52 Liberty.Street, P.0. Box 656, Metuchen,
New Jersey 08840. Another organization which publishes an annual sym-
posium (and which maintains an extensive .parapsychology library avail-
able for public use) is the Parapsychology Foundation, 29 West 57th
"-Street, New York, New York 100195 ‘ o N

. A very extensive annotated (and thoroughly cross-referenced) biblio-
graphy is provided, along with other useful information on the field,
in Parapsychologyi Sources of Information, compiled by Rhea White and
Laura Dale. Another useful book in the same vein is Robert Ashby's-

. Guidebook' for the Study of Psychical Research which centains a‘separate

_bibliography for "beginning students." '\\\

‘ Useful information on parapsychology is available from several
agencies. One of these is the Education Department of the American
Society for Psychical Research, 5 West 73rd Street, New York, New
York ' 10023. Upon .request they will supply an information sheet on
studying parapsychology, as well as a listing of available'educational
materials. These materials (such as ESP cards, and an annual list of
"eourses and other study opportunities in parapsychology," as well as
various bibliographies and- articles) are available at.a moderaté cost.
Materials, can also be. obtained from the Imstitute for Parapsychology
(the successor to the Parapsychology Laboratory at DukKe University)
.at- the Foundation for Research on the Nature of Man, P.0. Box 6846,
College Station, Durham, North Carolina .27708. The' Parapsychological
Association has an Information Service Committee which can .be con- -
tacted thfrough Howard Zimmerman, Executive Secretary, Parapsychological

ation, P.0. Box 7503, Alexandria, Virginia . 22307. Anpther
source of information, aimed primarily at educators, is ISF (Inﬁorma—
.tion Services for Ps1 Education) P 0. Box 2221, New York, New Y

10001. ) . . -

A special exhibition on parapsychology, PSI SEARCH, is touring the
country. The itinerary includes varicus museums and universities; for
information write to Smithsonian, TraveIing Exhibition Service, Washing-
~ton, DC 20580. The'exhibition has been highly praised, and a recent

book based on this material (Bowles & Hynds, 1978) should also be good.

S 'A number of films on parapsychology are available for rental; -.
probably the best two are "To Solve .the ESP Mystery' and "Psi:
Boundaries of the Minduf Both are suitable for high school ‘(or-
adult) audiences. ' The first is ‘availsble from DocumeTit Associates, -

. Inc.;, 880 Third Avenue, New York, ‘New York 10022; the second, from
BFA Educational MEdia, 2211 Mlchigan Avenue, Santa Monica, California
90404. : v

The items included .in the list of references have been selected ~

primarily on’ ‘the basis of utility and reliability. Many other books
on parapsychology are readily available; some are good, ‘others are
mediocre and many are crammed with misinformation-—so caution is
advisable in:selecting unknown "material. ' _ i,
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. Apeording"to George Abell, ASTROLOGY is an anzient religion whick
‘will be rejrcted by most intelligent students once they wrderstand wnat
- it-is and how it differs from scierce. Whzt he does in this paper is
present the.information necessary to an urderstanding of the nature
, _of ASTROLOGY. . - . SN - o . L

-

ASTROLOGY - - - - - S

.. Georgze 0.3Abe1i .
, 6
HOW DOES ONE DEAL WITH ASTROLOGY?

By my own polls, and those of my colleagues across the country, I
- estimate ghat about one-third of all Americans have,a positive beliéf
in astrology, and that 90 percent of them are at least open—minded -
toward it—which means that they ‘do not. reject it as an outmoded con-
cept like the idea of ‘a flat earth. Thus science teachers can hardly
afford mot zo understand astrology, and td be able to put it in per- .-
spective. - : : 2 : s ,

o Why, in an age of advanced technology, should so many people-still

. cling to an anciemt Teligion? In part; because astrology purports to .
tell us something about ourselves, and all of us are interesteéin our- .
selves. Many of my colleagues have-suggested that acceptance of
astrolagy is 2lso in part a rejection of the traditional.scientific Co
disciplines. More important, though, I-think it is because astrology
iz presented in the name of sciénce by its modern practitioners, and
most people simply are not equipped to tell the difference. |

In fact, astrology was never a science. It was nevér based on
: - any kind of investigation or exploration of naturzl phenomena. It was.
- ..~ -always, as it is now, a religion—based on < gical correspondence a
.  between the gods of antiquity and the pladets that bear their names. j
_These ideas, however, were not incredible to people of 2000 years ago,
- who regarded the earth as made of base material—the four elemeats o~
(earth, air, fire and water) and tie heavens to be-something quite
distinct, crystalline, perfect, immtsble:r— Indeed it was the time of
. Newton before it was appreciated that the lsws of natureapply to the
 .celestisl world as well as to the terrestriai ome. The role of the
- sun in influencing our daily and yearly lives is obvious; it was a
natural -extension to attribute other powers to the other planets as.
. well. In any case, during antiquity all great scholars believed iﬁ\ .
astrology. ' ' ' ' '

S Astrology began approximately 1000 B.C. in Babylonia, whose
- people associated the planets with their deities. Babylonian astro-
logy_ is what we call mundane astrology—it applied to monarchs and
. -kingdoms, but not to ind uvals. Astrology spréad from Babylonia
" ‘{n the sixth century B.C. and réached as far east as India, whereit
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~ flourishes today. The Egyptians, meanwhile, developed their own kind -
of astrology. But the astrology practiced today was developed largely

" by the‘Greeks,vwhO'synthésized the ideas of.the Babyionians and :
Egyptians and enriched them with concepts from their own fertile

' " imaginations.-

L™

. WHAT ASTROLOGY IS ABOUT

The Fixed aznd Wandering Stars . . ~-

'To understand astrology, we must first také a look at the sky.

' .Today we know that the stars extend to enormous distances from us, but’
the sky certainly gives the impression of being & great hollow sphere
with the stars affixed to its inmer surface. Indeed, peopie/of
antiquity believed in the literal existence of such a celestial sphere.
The stars themselves seemed to maintain fixed pattexns on this sphere,-
and many of these patterns were named in honor of the characters and,
animals of mythology. Today we still recognize these star groupings
by the Latin tramnslations of the names given them by the Greeks, such.
as Oriom, Sagittaréps,.and Scorpius. : ’

- Because the earth rotates, the celestial sphere appears to turn .
around us each day, pivoted at points on a line with the earth's axis
‘of rotation. This daily turning of the celestial sphere carries the
stars around, the skv. causing most of tham to rise and set, but still
the star groupings, the constellations, maintain their fixed patterms,
_just as the continent of Australia maintains its shape on a spinning
globe of the earth. : '

-,

. Now on any given day the sun occupies 2 nearly fixed place on the
.celestial sphere, so the turning of the sphere carries the sun above .
the horizon in the east in the morning and to its setting in the west
in the exening. The glare of sunlight hides the stars in daytime, of
course, but the ‘ancients were aware that the stars are up there then
even.a&\they are at night. Moreovery the ancients knew that the sun

slowly moves on the celestial sphere, causing different stazs Lo be

p at night during different times of the:year. This apparent motion
of the sun is simply @ reflection of the earth's annual revolution
about it; .as we See—the sun from different places in our orbit, it

i"apparently passes in front_of different paékground stars during the

year,: This-.annual path ¢f the sun around the ;elestial-sphere is
called the ecliptic. Each day the sun moves about one degree along
the -eclipric. During the course of a month, it moves about 30 degrees.

o

The moon, revolving about the earth each month, also has an inde-
pendent mbtion in the sky. The moon, however, changes its. position
relatively rapidly. Although it appears to rise and set each day, we
can see the moon changing position with respect to the background .of
stars during as short an interval as an hour or so. The path of the
moon around the earth lies nearly in thz same plane as the earth's path
around the sun. It is tilted at only about 5 degrees, so the moon is
‘pever seen very far from the ecliptic in the sky. '
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REETE There are five' other obgects visible to the naked eye that also

T ' appear to move with respect to the fixed background of -stars on the -
celestial sphere. / These dre the planets Mercury, Venus, Mars, Jupiter
and -Saturn. All 6f them revolve about the sun in nearly the same:

plane as the earth does so they, like the moon, always appear near

the ecliptic. Because we see them from the moving earth,-however,
-the planets behave in a somewhat complicated way, their movemgpts
beflg teflections both of their.own lndependent motions about the

sun and our motion as well. . . L o ;
- N - Today~we know the sun is a star, typlcal among the myrlads of
" stars we see in the sky, that the moon is a sgtellite of the earth,
_ and that the other planets. are worlds much:like the earth. To the

- ancients, however, the sun, moon and other planets all had one thing

in common that distinguished them from the fixed stars: they change

positions gradually during the days, months and.years. Thus the sun,

+.  moon and other plamets visible to the naked eye were 2ll cailed

i planets in antiquity; the word planet is ‘Greek for "wanderer.“ So -

‘ " there were the fixed stars and the wandering- stars. Although the
planets, or wandering stars, had independent motions that in some
cases were evidently quite complex, even the anc1ents recognlzed
regularity in those motions. - . - N

.

. ' o
. Planets and Gods -

" The Greek gods vere immortal but otherwise had the same attrlbutes
of anger, happiness, jealousy, rage and pleasure as. humans did. And
these same attributes were assigned to the planets that- .either were the
gods, were their abodes, or at least represented them. Each god, and

, thus each planet, served as a center of force but how that force pre- -
.« valled depended on how it was tempered by the effects.of other gods.

" Now, 1f .the gsds were capricious, 2t least. the planets were
potentially prediccable in their movements. -It was natural, there-
fore, to attempt to understand the whims of the gods by understanding
the motions of the planets. Because our own lot in life is so unpre-
dictable, it must be purely at the mercy of the gods.' But if the gods
are the planets, or at least somehow assogiated with them, we have
only to learn the rules of the motions of the planets to’ﬁnderstand
the whlms of tHe gods and‘how they shape our own lives.

" As the Greek astronomers ;earned more about the motlons of _the .
: - planets in the sky they felt they were learning more:about the ruling -
_ forces of their own lives as well.. The Greeks had the prophetic wis-
~ dom to suppose. that the motions of the planets are indeed governed by,
- some precise laws of geture——perhaus transcending ‘even the will-of '
their humanesque gods—and thus by inference they presumed that our
own lives are slmllarly preprograrmed. by the predlctable motions - -of Ve
the planets. What then can determine our own individual lots? Only
the moment that we happen to enter the world and fall into step with
the eternsl and predéstlned movements of the heavens. ]
: ¢
‘So the belief developed that each of our lives is pre-set by the
prec1se configurations of all of the planets in the sky at the moment

v -’ ) . . ) . . (‘ ) —
Q | . : 131

13:

9

.,

- - : « - . : LR -
- . - B - PO o . T S LA A



P
< E

) .. . . .. . B ,'l ) * )
of birth; all of the motions of the planets thereafter follow the laws

 6f nature and hence the influence of the planet -gods must similarly be
constrained by their predictable relations with other planet gods in

__years to come. Thus the key to the future' of an individual was the va
" map of the heavens showing where each planet w?s in the sky at the . e
precise time and place of that person's birth.” This is the religion -/
of natal astrology; -it was invented by .the Greeks in the first a
century or two before Christ.. - - .o //- BN

- i : .
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The Boroscope . . o ) i Ce L

| The key to natal: astrology is that chart which indicates_the)//_
Jditrections of the planets. in the sky as seen from the earth at the
time and place o6f one's birth; that chart is called a natal horoscope.

: " The first natal horoscope prepared or ca§t-by/Greek astrologers was

¥ , probably about the first century B.C. It is,a simple enough matter

’ ~for an astronomer to observe the current pggitions-of stars,and -
planets of the sky, but to prepare such a/chart‘for some time in the,
past when an individual was born, or for/some time in’'the’ future when
it might be desirable to know how the ryling forces wilY then shape
his life, it was necessary for the Greek astrologers to know how the -
planets moved—that 'is to. have some sc¢heme or computational method so , _
they could predict those directions for any time in the past or future. .
A strong motivation for the development of Greek astronomy was, there- '
fore, the study of the motions of the planets. That study culminated
in the elaborate scheme of Claudius Ptolemy in the second century A.D. . p
It is beyond the scope of this article to describe the earth—centered -
Ptolemaic cosmology, but suffice to say it-was a remarkable achieve- - s
ment -and it predicted the métions of the plamets to the precision of :
naked eye observations for hundreds of years. It was not substan-—
tially revised until the time.of Copernicus. Thus the Greeks had

. devised means of preparing horoscopes for times in the past or future.

_ Two different kinds of coordinates are used in a horoscope. The
~ first of these involves the,zodiac, that belt around the sky centered
‘on the ecliptic through which the sun, moon and planets all appear to
move with respect to the stars. Ore point in the zodiac- i3 the posi-
tion of the sun.on the first day 6f spring when its path along the -
_ecliptic carries it from the southern half of the sky adross the
"celestial ‘equator to the northern half. That point is called the
vernal equinox. Obviously the position of the sun on the ecliptic
‘with respect to the vernal equinox determines the season of the year.

The ‘ancients divided the zodiac into twelve equal sectors or
“signs. The first sector begins with the vernal equinox and extends
30 degrees eastward along the zodiac. That sector is’ calleéd the sign
» of Aries. The vernal equinox, at the beginning of this sign, is the
- first .point of Aries. The next 30-degree sector along the zediac is
the second sign—the sign of Taurus. The subseguent zodiacal signs
in ordetr to the east are Gemini, Cancer, Leo, Virgo, Libra, Scorpio,
Sagittarius, Capricorn, Aquarius and Pisces. All but Libra (the
scales) are nam=d for animals or people; thus zodiac means 'the zone
or circle of the animals.”™ The signs of the zodiac take their names

—
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.-. from the constellations of stars that were -in the same d7rections in-
the sky two thousand years ago when the zodiac and its-signs wer=
invented o

. Each planet, ‘at any“given tlme, occupies a part1cular pOSltlon in
one of the zodiacal signs. For example, ‘if the date is between the
21st -of March and the 20th of April, the sun is in the sign of Aries..
If you were born dur1ng this interval your s un. sign is said. to be
. Aries, or in the modern vernacular, you are an Aries. Each ¢f the
.other planets has a position which can be spec1f1ed by the sign it
occupies and the number of degrees into that sign. Thus:in the prepar-
ation of a horoscope, the flrst task is to assign each planet to its
. proper position in the zodiac. Today modern astrologers do this by
7 : consulting standard tables.. Few, if any, modern astrologers would be
able to calculate from theory where the planets should be in the
zediac, but the ancient astrologers were astronomers as weil- and
hence were very competent in this field. :

AR

T S

~

Specificatlon of the planets in the varlous parts of the zodiac
T tells where they are with respect to the fixed’ background of stars but
" .does not specify their directions in the sky as seen from a particular.
o place, because the sky is constantly turning due to the earth's rota-
" . tion., On the other hand, if we knew the precise direction of the
vernal equinox with respect to the horizon and-also the latitude of
the place, we would be able to specify the orientation of the zodiac
with réspect to the-horizon, thereby giving the directions in the sky
as well. This orientation is accomplished through a knowledge of
sidereal time. Sidereal time-is simply a measure of how far the
~ vernal equinox has progressed since it passed from the eastern to the
. westerm half of the sky—that is across the meridian, a northfsouth
line running through the observer's zenith. Once the location in the
sky of the vernal eguinox (or sidereal time) is known, the positions . -
of all the signs and hence of the planets are specified with *espect
to the horizon. B - \ '

8

a

The second coordinate system used in astrology has the purpose of
orienting the planets and signs with respect 0 the horizon. It is '
the system of astrological houses, which are z es of the sky that are
fixed with respect to the horizon. As the celggt;al sphere rotates,
‘all the signs and planets-are carried succe551vely‘through the twelve
houses distributed around the sky. ‘The first house is that sector of
the sky immediately beneath the eastern horlzon, it contains those
parts of the celestial sphere that will rise within ‘the next two hours.
- The second house is the next one below the first; and the third through

- sixth houses are the remaining ones below the. ‘horizon, .the sixth, con-
. taining objects that have set within. the past two hours. Houses seven
- . through twelve stretch across the upper half of the sky from ‘west to
= "east. This description, although essentially correct, is somewhat
vague because several precise but different definitiocns .of the houses
have been used by astrologers throughout the ages, and even today.

ol

A complete horoscope is usually represented by acircle denoting
the center of the zodiac {the ecliptic) with the twelve houses indi-
cated as sectorxs inside the circle. The signs and their boundaries
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‘are-g}so located on the'horoscope as well as the positions of the seven -.
planéts. Sometimes the positions of the more-conspicuous stars of the '
-godiac'ére indicated'a§/we11._ Figure 1 shows my.own horoscope. It is

g S a chart. of the directions of the planets with respect. to the vernal -
- - equinox and also with respect to the horizon as they appeared from Los -
. Angeles on March 1st, 1927 at 10:50 p.m. . v

~

. Thekﬁfé—shaped:divisions numbered from 1 to.12 are the various
. . houses. Notice that the planet Saturm, symbolized Sy}i, was in the .
‘-first house. Notice that the eastern horizon intercepted the ecliptic
in the sign of Scorpio; thus Scorpio was rising in my natal horoscope.
“.» . Notice that the sun, in. the fourth house, was in the sign of Pisces.
. Also in Pisces were the planets Jupiter,]+ ,~Mbrcury,"§f%hand Uranus, -

 The planets Uranus, Neptune and Pluto were discovered after the
invention of the telescope. Modern astrologers include ‘them in the. )
horoscope as well as the traditional plarets. The alleged influences
of the newly-discovered planets are just those you would expétt‘fqr- ’
e - gods. of the same name. - o T

PN

-~
-

Note that my horoscope Sﬁg;;;'in addition.to the preeise position
of each planet in its sign, the precise position in each zodiacal sign
of the boundary between each pair of houses. 'All of these numerical
details give the haroscope a somewhat complicated appearance but it

- is straightforward*astronomy to comstruct it. (I have used the defi- )
-nition of house boundaries due to Placidius to construct my horoscope.) . .
: The astrologer need now only interpret my horoscope to* learn about my
- charatteristics, my personality, my friemdships, my health, my death, .
my marriages and all other events of my life. .
e - : ~ - - i< . coee

Interpretation of the HOroscopé

According to aétrolqgers, a person's entire horoscope must-be
examined to analyze his character. Thus the column that appears in
daily newspapers entitled "Your Daily Horoscope' is not a horoscope

"at all but simply daily advice based on your sun sign alone. According
‘to astrologer Sidney Omarr, advice based on one's sun sign is about as:
‘pseful as.the taking of a patent medicine; it may be of some value but

can hardly be considered definitive. T : '

In addition to the sign containing the sun (the sun sign), other
important things in the horoscope include the ascenéent (what is about
. to rise), what is culminating (what is about to cross from the ‘east to
the west half of the sky), and a host 6f other things. Since each
planet is a center of force, according to ‘astrology, and because each
_sign is ruled by a planet, the influence of that planet is amplified
or weakened by whether it is in its own sign, or in one sympathetic with
the sign it rules. Aspects are important too. "For example, what
planets are trine-(about 120° away from each other), or in oppositio
(oppositeé inthe sky), or Squared (90° away), and so on. . :

U . ;o




—
- r
»
. Ascendant .
(Eastern
Horizon)
- —.-V\__»\ -
¥ -
- - . ' SIGNS OF THE ZODIAC : ) SUR, GREATER PLANETS
. \ - . . Ed .
.ﬂ Lteo, the Lion .
. e~ . s S P Reptune
N Cancer, the Crab -~ . I -
- s I Gemfnf, the Twins: = 7 E ‘Plutd
- ) _:C‘):_ Tavrus, the Bu‘lﬂl : ” . dv Mars, Tuesday
) Aries, the Ram ) _ g Venus, Fridsy
* Pisces, the Fishes 3 -
- . i . I‘d,‘?"““. )
) o AA Aquarfus, tlle Water Bearer —— S 5 -
: T ’ §_ Mércury, Wednesday
,\/j Capricorn. the Goat . . -
. _ - @ Sun, Sunday
- _ ’ / Sagittarius. the Archer . )_l Jupiter, Thursday
’ 'rn, Scorpio. ‘the Scorpion . ) ( Hoon, Hon?ay ]
' : . . ._n_ ‘Libra, the Balance ' - -
: —_— I7 Saturn, Saturday
,rgz Yirgo, the Virg‘ln . '
' ) P Fig. 1: Astrological Symbols-
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In addition, each house has a certaln role in a person 's make up;
so the’ planets (and signs)dn the various houses play key roles. For °

- example, the first house (jkst below the eastern horizon)’controls
temprament and personallty. Mars, the aggressive god of war, in that

house might dispose one to an aggressive career (perhaps military or-
athletic) especially if Aries, the sign that Mars rules, is also rising

and hencde is in that f1rst>house. In my horoscope, Saturn is in the S

first house:; this is.supposed to give me a mysticaltemperament.v The
second house is supposed to relate to one's-wealth and fortune. - The
third, to his siblings; the fourth, to his parents and-so-on. The. . -
planet assigned in the eighth house, which deéals with death might‘well

" tell the astrologer how the subJect will die.

-

_ As a person goes on llving, the earth goes on' turning and the-
planets go on moving through the zodiac. The astrologer, however,

keeping track of these motions and always relating them to the client’s _.

-

natal horoscope, believes he can foretell times of signlficant events

in the subject's life, what times-are happy ones - for the: subJect, what
‘ones good for importact journmeys, and (if “the astrologer is confident:
-of hlmself) even when the subJect may “suffer calamlties or death.‘

‘Moreover, each sign of the zodiac is presumed to relate to a .
given part-of the body; thus Aries rules the head, Leo-the. heart,
Cancer-the stomach, Scorpio-the genitals, and Pisces-the feet. Mars

-4n the sign of.Aries in the natal horoscope might predispose the

subject to a_tendency toward headaches all his life, and Uranus in .

‘Cancer might plague him with stomach cramps. In the Middle Ages most

physicians believed in and practlced according to this medit astrol-
ogy. Even today, accordlng to astrologer Noel Tyl, doctors frequently

consult him for- help in dlagnoses.“

The.zodiacal signs were also assoclatedcnith hot and cold, wet and -
dry, and the assumed elements: earth, air, fire and water: The planets
were associated with various metals: the sun with gold, the 'moon with
silver, Mercury with quicksilver and so on. Even nations were thought
to be ruled by signs gnd planets. Not only were individual character-
istics of people such as stature, color of hair and eyes attributed to
details of their horoscopes, but also these characteristics of entire
races, according to the 51gns and planets assigned them. .

' As you can see, the subject is enormously compllcated. Many of
the influences of the different planets and signs tempered by their

' relatlonshlps to each other may seem contradictory. . Thus part .of the -

art of the astrologer is to weigh the influences to arrive at an-
accurate descriptlon of the subject. The rules by which the astrol-.

* oger analyzes the horoscope—that is the “assumed influences that he

must weigh—go back to antiquity. ‘"But they are not based on -statisti-

' cal studies of thousands of individuals as some modern astrologers

would have us believe. Rather they are based on magical correspondences
between planets and the gods .that bear the ‘samé name, and the signs and

-constellations and the anlmals or beings for which those signs or con-

stellations are named. ~To Verify this assertion, ong need only go back
to the principal authoritative document of antiquity-—the Tetrabiblos.
of Ptolemy. Ptolemy was one of the greatest astronomers of antiquity;

>
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'he‘wah'alsO"the most . important astrologer. He summarized the astro-= R
" logical knowledge of his time in the- four books that are now the bible. .
of modern astrology.- The astrological doctrines are almost entirely

based on the Tetrabiblos or on subsequent works in turn based on it.

' Sy ' e
‘ _ In the Tetrabiblos, we can read of the effect of Jupiter passing
-~ through'the tail of. the lion or of Mars im Virgo. But Ptolemy himself .
s evidently saw a rationﬁie for some of these influences. Thus we read N
_that the moon, peing the nearest planet to the earth, soaks up mois= - ’
ture from the earth and so has a dampening influence. Further we read .-
that Mars, being thé nearest plamet to the sun (as was thought-accord-
ing to the Ptolemaic cosmology) was hot and arid and so had a‘drying .
infldence. Saturn, being far from the earth and sum, was cold; it also
. moved slowly and so was mystical in its influence. (Incidently, we -
knmow today that the moon is bone dry but that Mars has a great deal of

C . water—although currently frozen as perma%fosf‘or in ice caps at the | .

0\ _‘_:” pOleS.) M . ’ _. i . ' ) . N ; - . . )

. o : ‘ : . : : ’ o *
N . Astrologers do not all -insist. that one’s entire life is absolutelly )

dictated by the motions of the planets. Many modemm astrologers: will
say - that_ the stars impel but do not compel., Even Ptolemy ascribed ¢
three influences on people: environment, heredity and astrology. Yet’

.-some of.the more orthodox astrologers still argue that the-eantire course
of one's life is dictated in detail by the motions of the planets
through the zodiac; if only we understood the influences and laws

- thoroughly enough, they think, the entire course of one's life could-

= be- forecast with precision. . ' :

»

Tropical and Sidereal Astrology -

' Not only does the earth rotate on its axis and revolve about the
' sun, but it has a host. of. other motions as well. One of the more
subtle of these—one discovéred by the astronomer Hipparchus in'the
. -second century B.C.—is-precession. The earth is not a perfect sphere
.. . but, because of its rotation, is slightly bulged at the equator. ' This
‘ ~ bulge is only about 27 miles; nevertheless, the gravitational tidal
forces of ‘the sun and moon pulling on that equatorial bulgp?éﬁtempt to
alter the direction of the earth's axis of rotation. Likeé a spinning == '
top or gyroscope, however, the earth's axis does not yield in the :
expected way to this tidal force but rather describes a slow conical
motion called precession. . The resuit is that the positions of the -
ccleétial.poles»are_not'fixed’oa the celestial sphere but describe
circular motions in the sky, taking about 26,000 years for one complete _°
_ cycle. It is an astonishinz tribute to Hipparchus that he was able to
- 7 'discover this subtle motion. . R o o -

: An effect of precession is t;\Eause the vernal equinox to slide =
westward along the ecliptic during that same 26,000 year period. The

" result is that the signs of the zodiac are slowly sliding westward
with respect to the constellations that bear the same names. Thus,'
today, the sign of Aries no longer corresponds with the constellation
of Aries but with the constellation of Pisces. .Rather soon now, the
vernal equinox will have slid all the way through Pisces and into the’
constellation of Aquarius. That is when the Age of Aquarius is said

. Q ' : . i o : I o
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L .to begin. The.exact time when this occurs déepends on-what boundary one
B . ' chooses between the various constellations. \The ancient charts are
equivoczl or non-committal on this topic; I dapbt if.many astrologers . .
© . would be very Interested in using the arbi,trary\divisipns assigned by
SR the International Astronomical Union in 1928. - o S
‘ o ] . _ - \ . .

At any case, whereas you may be a Taurus, the, sun was “actually in
the constellation of Aries at the time you were born. We must not
accuse the astrologers of ignorance of this motion ,_o\f\,the signs with
respect to the constellations; they are well aware of\it. Indeed : ,
‘Bipparchus was an astrologer as well as an astronomer. Ptolemy’ under- ; - -
stood precession very well indeed. Nevertheless the traditional or "
élassical school -of astrology is based mnot on the fixed eor '

_z~but .rather on the moving signs. It makes some senmse becauge the

A seasons depend upon the sun's position din- the zodtf - ‘

the equinoxes ‘and solstices which slide westward

_ have nothing really to do with the of Sum:.z :

various constellations. This conventional school of astrology\is
called tropical astrology. E T L

e

A

: There is a school, however, called sidereal astrology, that hases - -
. its horoscope upon the constellations and not the moving signs. ‘Per— }
) haps it seems more logical (in the illogical way of astrology) to \ o
-+ associate the planets with the constellations, rather than the arbi=- -~
trary divicsion of signs. Some tropical -astrologers. argue that the
- signs remember the influence of the constellations that corresponded
- ) with them two thousand years ago. I don't know how they explain why -
‘those same signs do not also recall the influences of other comnstella-
tions that corresponded with them in even earlier millenia. .

. In’ The Course of History ~ 7 < SRS
.. The dark ages saw a decline in the influence of astrology because
it clearly conflicted with the Church's view of free will.” However,
by the time of the Renaissance, astrology had a resurgence. By the _
| - time of the Reformation, nearky.all scholars believed in“astrology -
= " and many universities had chairs in the subject. "The great astronomers
L Tycho Brahe and Kepler evidently believed in astrology. Both cast and
: interpreted horoscopes -as a major part of their duties. 1 .
. Following the astronomical discoveries of Kepler, however, science
gradually tuined away from. astrology. We had learned that the planets
not only obey precise laws but that they are the same laws that -govern
‘things here on earth. We found that ‘the earth and the planets were
made of the same stuff—the same kinds of atoms. Science in a sense
unified the universe. Moreover we learned that there were many .thou-
sands of times as many worlds, even in this solar system, 35 -had been - .
supposed-by the ancients, let alone the countless numbers of planets L
- that must revdlve about other stars: planets that we may never know
about. We learned the tremendous.distances of the planets and of their
masses, that many have satellites of their own, that”the stars are sums,
that our sun is but one star in a vast galaxy of stars.. In the light’
- of this new knowledge of the true nature of the universe, and the truly

-
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universal laws that’ govern its behavior, the bellef in planet gods of
antiquity seemed as incredible as the notion of spontaneous generation
. —that rats and mice are generated spontaneously .in dirty 1aundry or
that fortunes can be told from the entrails of animals.

- Thus scientists ‘tutned ‘rom astrology by the,time of Newton.and
never turned back. We would think that in the twentieth century a
belief in such an ancient religion would stretch the credibility of
even the most gullible among us. And yet, we find tens of millioms
of Americans not only believe in astrology, but many regulate their
lives according to it. Why 1s this so? :

I think it is because of the.increased specialization of science.
As the frontier 6f knowledge is pushed, forward, science has become
more ‘and more complex and scientists themselves increasingly special-
ized. Every new sub-branch of science develops its own jargon and
each of these new languages is incomprehensible to the nonrscientist
and, " indeed even to scientists of other disc1plines.

Consider the following terms: deceleration parameter, trine,
progression,. Robertson-Walker metric, rectification, Hubble constant,
periastron, cusp, spicule, refraction, ascendant. How is the average
person to know which of these terms is scientific and which relates,
to astrology” How, indeed, can he know what is science and what is
" not? . .

RATIONAL RESPONSE TO ASTROLOGY

In my view, most intelligent students will reject astrology oLy
they understand what it is and how it differs from science. I suggest
. attempting to explain its origins and structure as objectively as -
possible rather than ridiculing it or people who believe in it, or
rather than simply appealing to authority. When seen’ in perspective,
astrology debunks itself. However, there are persistant claims that
astrology is proven, and it is probably useful here to evaluate their
basis. *

>
v
.

Is There A Scientific Basis for Astrologz?

-, Most modern astrologers often claim a scientlflc basis for astro-
logy and many cite mechanisms by which it works Let us consider some
~of these mechanisms.’

r

-~

I have met astrologers in television debates ‘who have claimedthat |

tidal forces exerted on people by planets ‘can influence them. "Consi-
der the lunar tides on the oceans,” they say. "If the moon can raise

tides of several feet in the waters of the ocean, think what it can do

to the fluids in our own bodies."™ What.they fail to understand is
that the lunar tides on the oceans are acting over the entire 8,000
mile diameter'of the earth. Even lunar tides.on a small object like
- a human being are exceedingly negligible;.plane;ary tides are
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enormously smaller yet. For example, a typical textbook held si"' ;/r‘
~ feet away from a person, exerts on him some fifty million times as
strong.a tidal’ force as Mars does, when Mars is at its nearest to
the earth '

‘i i ' ..".:

Astrologers also claim that radiation plays a rolé. Ome form of
- radiation is light. But babies are generally born indoors, shielded
_frox light from the planets.. Anyway,. all the light of all the planets N
combined is millions of times less than even subtle variations of the
total light output of the sun. _ - S -

.~

-~
- <

: . One’ astrologer once told ‘me- that we astronorers only recently
T learned of the bursts of radio radiatior from Jupiter. "Surely,™
c he said, "those radio bursts must exert profound radiation effects ,
on us humans.” But we only discovered those radio waves £rom Jupiter . ]
vhen we had learned to build erormous radio telescopes capable of :
detecting those very, very weak signals' on the other hand, even a’
small tramsistor radio that you carry in your pocket can easily uick
up the waves from a 100-watt transmitter a hindred miles away. The /
radiation from mzn-made radio and television transmitters.all around ' - <
us swamps by many hundreds of millions of times . that from the planets. -

-~

- : ' : Hagnetic fields similarly play no role. We- could not have knowa
Lo of the magnetism of certain planets until we sent delicate magndio—. N
meters on space vehicles to the vicinity of those plamets. Im con- o
trast, the magnetic fields of the permanent magnets in the loudspeaker
of .that same transistor radio are enormously strong in comparison. .
To be sure, the sun affects us, and very much so, but in ways
understood without invoking ancient gods. And the moon produces
tides and reflects sunlight to us. Moonlight can influence the '
‘hayvester and the hunter and doubtless.can produce psychological
- effects as well. On the other hand, many of the "well-known\ acts"(/"-
such as that at times of full moon more viclent crimes are co ted,
or that more people are admitted to mental hospitals—are not bo R
out by recent objective investigations (Lester, et al., 1969; Pokoruy, :
1968, 1964; Pokorny and Jachimezyk, 1974). For example, statistical -
studies of 2,497 suicides and 2,017 homicides in Texas between 1959
to 1961, or another 2,491 homicides in Texas from 1957 to 1970, oxr 339
-suicides in Erie Tount¥, New York, and of 4,937 mental hospital admis-
sions, all show no correlation either with the phases or the distance
of the mocn. - - :

-

In short, there is no way in terms of known laws of nature that
* - the planets' directions in the sky can influence human’ ;personality . T
.and fortune in the manper predicred by astrology.. If the planets '
- were to exert an influence om .us, it woald have to be througb an
' ‘unknown force and one with very strange properties: that force would
have to emanate from some, but not all celestial bodies, it would-
- ~.have to ‘affect some but not all things on earth, and could not deperid
on the distances, masses or other characteristics ‘of those -planets
giving rise to it. 1In other words, it would lack the universalfty,
order and harmony found for every other force and natural: law ever
discovered that applies in the real universe. -

’ \)" o e . . - . "- - - ) .
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A - Hhat then are the properties of such a force and what evidence is
there that. it exists? = The" astrologers answer "Astrology works" and I
mst acknowledge that most people who have their horoscopes analyzed -
by an astrologér say- that the: descriptions they receive of themselves_’

' are accurate. However, the. descriptions’ are gene*ally rather vague ...
and sometimes contradictory and they almost always reveal a’good grasp
of human psychology on the part of the analyzer. Among s the ‘many exper-
'iments concerning people's surprise at the success of thLe astrologer I

’ shall describe only one especia.ly interesting one. .

In a test of the computerized horoscope industry, the French
i -psychologist Michel Gauquelin (1968) sent tem sets of birth dates,
times and places to-a major advertiser. ‘In.order not to reveal hims
self, he used addresses of various friemds. The birth datawwere .
genuine but were not of himself or of his friends They were the
. birth times and pldces of the ten most heinous criminals for which
~ he could find records. One of these, for example, Dr. Marcel Petiot,
_was born in Auxerre at 3 a.m. on January 17, 1897. He was. executed
" on May 26, 1946 after a spectacular trial. ~He had posed as ‘an’under— -
ground agent promising tc help refugees ‘rom.Nazis escape then-occupiedy. .
France. When the unfortunates would: arxive at Perio ts’ hom2, with all ) T
of their money and most prized possessior he would murder them and s
dissolve their bodies in quicklime in a secvret chamber.of his house. =~ .
AlthOubh indicted for only 27 .such rurders, Dr. Petiot, cynicai to the ..
end, boasted of 63. What did his horoscope say? 1In part: i}
oot - As he is a Virgo-Jovian, instinctive warmth or power is allied ,
S with the resources of the intellect, lucidity, wit.... He may .. - .
- ' appear as someone who submits himself to social norms, fond of ‘
: property, and endowed with a moral sense which is comforting— -
T i that of a worthy, right-thinking, middle-class citizen...The -
subject tends to belong wholeheartedly to the Venusian side.
His.emotional life is in the forefront—his affection towards
others, his family ties,’ nis home, his intimate circie...senti-
ments...which usually fird their expression in total devotion
to others, redeeming love, or altruistic sacririces...a tendency
to be more pleasant ir one’s own home, to love one's’ hOuse, to
enjoy having a charming home....

. Next Gauquelin, placed an advertisement in a Paris newspaper offer-
ing: "Completely Free: Your ultra-personal horoscope, a3, ten-page
document. Take advantage of this *unique opportunity.. Send name,
address, date and birthplace....” The were about 150 replies. To
each correspondent Gauquelin sent thé -s.ze horoscope—the “one. he had
received for Dr. Petiot. With each he sent a self-addressed envelope
- ~ ) and questionnaite'asking about the accuracy of the reading. Ninety-

. four percent of the respondents said they recognized themselves {that
is, they said they were accurately portrayed in the horoscope of a man
who murdered ‘several dozen people and dissolved their bodiés in ‘quick-
1ime), and for 90 percent this“positive opinion was sha*ed by their g
‘families and friends.

1
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' Are Scientists Narrow Minded? . ~

B . N -

~television programs claiming evidence of paranorial phenomeuna and Eelw
_ exploiting the public fascimation of experiences out of the humdrum of .
-‘everycay 1ifée. But usually experts in fields most nearly associated . -
_with a:particular phenomeénon are tae most skeptical. Thus oceano- '
sraphers and high naval and merchant marine bfficers discouat amy -~
stery-associated with the so-called 3ermuda Triangle, biologists doubt

e — . . _ 3 A oL
Our society -today is deluged wich lirerature, mocion pictures, and

- - she existence of a Loch Ness monster and aborinable snowpersonm, - -
..:5 - - - botanists take no stock in talking to plamts, and astronomers zeject
” astrology. . - :K\' S o : T <
. ‘ This is not to say that unexpected things do not oczur in nature..
- ‘Meteorites falling from the sky and gorillas, both opce treated skepti-;
cally by the scieantific cosmurnity, do exist.- We cannot rule out.thé
: existence of a species of large uniknown animals (especially -in the deep
. oceans), nor even. that space vehigles from other phanets may have
o . visited: the earth. Nearly all scientists confidently expect many
- .. ... . surprises tec turn up in the course of future research. But remote .
N, : . possibilities do mot:make facts, and certainly do rot justify wide- ,
+ '  spread sensational and cften exploitative.claims. = | . T
Yet the skeptical professidnals with the inevizable dqub:sYraiééd.f‘:;
by their own knowledge and experience are veTy fréquently denounced as -
~ prejudiced, reactionary conservzrtives, afraid of new ideas. More often
<. than not, these charges are made by the very pérsons claiming para-
normal phenomena. 5 ' '

¢

Iz is hard for me tc understand how scientists,, particularly ..
astropomers, can be thought of as resisting new ideas. I 'camnc:
imagine a f£ield in which more radical ideas havé been seriously enter-
tained and ofzen accepted ia recent years: 'pulsaxs aad peutron Stavs,

& nucleogenesis of heavy elements (including these that make up our own
‘bodies)ainside stars, prehisroric rivers oz Mars, black hojes, organic
_ moleculpgs in space, the possibility of -interstellar c¢o cation, even

the existence of a background of microwave radio radiatidn now inter-
S preted as. evidence that our present universe has evolved ‘from a hot . .

T . gas—the dying embers, as it wers, of the primeval fireball that =~ .
started the expansion of the universe! It seems to me to be particu~
larly incongruous rhat astronomers are charged with c' servatism by
the astrologers wha accept and practice the saze dogma and rules made
up by Greeks of antiquity two millennia ago. , _ o T

Is Aé:rologv Harmliess?

1 am frequeatly asked; is not s belief in astrology a harmless

_zecreation? I suppose to the extent it 1s a recreation, it is rela-
~¢ively harmless. On the other hahd, to the .exreat people regulate

_ thedr lives and their journeys and to the exteat that some evea ‘base
" medical diagnoses oa astrology, it is not harmless. '

. - - I have.seen a jqb-réquisition4of one Repdblican conngSSman Idok-
. ing for a secretary; at the bottom he indicated: “nc Democrats, no o
‘ minorities, and no water signs. Not that there is anything political.

~
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about asirology; the most receant bill introduced to the California
o State Legiélature.to create a gubernatorial appointed board to license
o . astrologers was introduced by Democratic State Semator Dills, from
Riverside. That bill failed to pass, as have others introduced from .
.time to time in recent decages. But perhaps it's only a matter of time.

I believe the survival of the human race, or at least of civiliza-
tion, requifes the diligent application of our highest intellectual

T ) efforts. We are facing severe problems of environmental degradation,

depleting energy resources, of rising crime, of atmospheric and water . -
.pollution, and above all, the tremendous crush of overpopulation. To ¢ T
- golve such problems, surely we need the best of rationaliry ounsglence

can offer, rather than the occult mysticism of an ancient »eligicdh that

bas not changed since’ the time of Ptolemy..

\ . - . RN . )

\ Abell, G. O. (’Etrology.” The Science Teacher, V3y. 41, No. 9, 1974.
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An excellent gritical look in French.
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Galiant, R. A. Astrolog:, Sense or Ncunsense? Garden City, NY: . -
. Doubleday aad Co., 1874. . '
A very readable, althcugh somewhat elezentary, critical becok on
astrology.

Gauquelin, M.  Songes et Mensongzes de _'Astrologie. Paris: Hachette,
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This is an excellent critical book on astroliogy in French. It
containe, ~however, in its last chapter an accosgt of some contIo-
versial findings ¢f its author. '
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Gravbard, M., Astrology and Alchexy, Two Feossil Sciég:es. New York:
. Philoscphizal Librafy, 1953. I 2N
s . . . " . ‘ . . '/
/ . A gooé hi torical account of astrclogy and i}s infiuence. - > -
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Objections to iscrologv. Buffaidy\XY: Prometheus Books,”1975.
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This is & well zadvertised statement on agtrology endocsed by 186 .

- . . s M :
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‘A CREATIONISM

L 4
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-

. In this paper John A. Moore discusses one of the hottest topics
in biology education; whether to include creationism as an alternative
approach to. evolution as a theory of the origin and development of -~
life. The approach of this paper is historical, tracing Darwin and
his critics to modernm times. X

\~

\

(

John A. Moore o T~ T

Except for the individuals intimately concerned, those. contentious::
debates swirling around the teaching of evolution in the schools pPro—.
duce a_ feeling of deja vu. Essentially the same things have been said
throughout the past century yet the problems are no more solvable today
than when they were first encountered. The teacher and school adminis-
trator who is forced to deal with these matters can be assured that
there is a vast and vigorous literature to which- he may turn for
information, inspiration, or solace. Some of this literature is truly
first ,fate, well worth pursuing for its own sake: few can match, in
prose, the reason and ridicule of grand old Thomas Henry Huxley as he
thundered across the Victorian landscape. : - '

My purpose will be to provide perspectives for the sgience teacher
and school administrator. First, there will be a review of the attacks
by creationists and others on evolutionary biology. Second, the argu-
ment will be developed that the conflict is on~going and unlikely to
be resolved. Third, depending oa the stance the teacher or school
administrator wishes to adopt, a variety of scenarios will be suggested.

DARWIN AND HIS CRITICS ' o

During the first half of the 19th century tremendous advances weré
made in geology and biology. The geologists, among whom Charles Lyell
was pre-eminent, came to believe that the earth was exceedingly old— -
far older than suggested by Judeo-Christian traditiom. Furthermore,- .
it was recognized yhat the stratified rocks of the earth's crust repre-
sent material deposited long ago, usually under water. The materials
were slowly changed to rock and in some instances contemporaneous .
remains of animals and plants were included in the derusits. }Thué, it
became apparent that the sedimentary rocks ‘were, in a useful sense, a
running diary of the earth's past. Careful studies, therefore, might
tell much about the earth's crust and its denizens of long ago.

The ,biologists of that half béntdry were concerned mainly with
inventorying all species of animals and plants. By mid-century -there
was a general knowledge of the species of animals and plants and their
geographic distribution. The incredible variety of living creatures
raised in the minds of some of the more inquisitive naturalists the
question of origins. S - — ’ B

—~
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_ Por most, however, the ‘question had already been satisfactorily
answered: ‘the creatures of the earth were the products of a Divine
. Creator who had peopled the earth with the ‘various species of plants
and animals. It was believed that each species was. fixed, that is,
it was essentially constant in its characteristics and 1solated from
all others by an inability to cross-breed.

. Use ful references to the intellectual antecendents of the
Darwinian Revolution are Gillispie (1951), Greene (1959), Eisley
'(1958) ,. Adams (1938), and Geikie (1905). Lyell's classic Principles

- of Geologz (1830) is still a joy to read. Editions prior to 1859 will

- be especially useful in showing how-a great mlnd v1ewed the natural and

'living worlds. before Darwin.

Darwin's hypothesls was presented to the world in a j01nt art1c1e
‘with Alfred R. Wallace in 1858 and, more definitively in 1859, in On-
- the Origin of Species. Darwin agreed with numerous other scientists
that evolutiop had occurred’ but, more importantly, proposed a mechanism:
natural selection. Many scientists had found themselves unable to ‘
accept the notion of evolution simply because they could not suggest
how it might have come about. Everything they knew seemed to indicate
that species were fixed and could change only s¥ghtly from an average
condition. Huxley wrote that "The Origin prov1ded us -rith’ the working
hypothesis_ we sought" (1888, p. 197).

o It is usually assumed that the Origin provided a strpng factual
basis for evolution. It did not. Darwin looked upon the Origin as ,
an abstract of a multi-volume work that was to be prepared later. -
The complete work would provide the full data then available. Lyell
wrote, "It is a splendid case of close reasoning, and a long sustained
-argument throughout so meny pages; the condensation is immense, too
great perhaps for the unitiated..." (Francis Darwin, 1888, Vol. 2, p.

" 206) .

—

\\-—//' Darwin's argument can be broken down into these five elements.

First, there is considerable intraspecific wvariability in natural
populations. Second, the rate of reproduction of all species is
greater than the carrying capacity of their environment. 'Third, this
‘means that there will be a struggle for insufficiont resources. Fourth,
" in this struggle for life, presumably any individuvals that were more

fit would have a greater chance of surviving than the less fit. Fifth,
with the passage of time, the population would comz to consist of-ever-
more fit individuals, that is, individuals better able to survive and
to leave offspring. The elimination of the less fit by nature was
called natural selection. .

In 1859 there seemed to be no doubt that the first two elements
of the argument were correct. The remaining three were-‘not s011d1y _
based on observation or experiment but were proposed as a reasonable -
hypothe31s of what might occur. This was the hypothesis to be tested.

And 1t was tested f1rst in the forum. The debates that started
-in the autumn of 1359 saw a few scientists, plus even. fewer cinurchmen
and othérs, supporting Darwin. The majority, scientists and non-
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scientiSts alike, were against his hypothesis. Much of the oppositica.
was on scientific grounds: it was felt that the scientific basis for
~evolution by natural selection was wholly inadequate. . This point must
be emphasized. All too often it is assumed that the opposition was
based solely on the fact .that Darwin's views were in conflict with
those of the church. That was not the case. : '

The broad spectrum of opponents to the Darwinian world scheme did

include, of course, the fundamentalists—those who say Genesis contains

the only admissible explanation of organic diversity. The fundamental-
ists may have been pleased that there were scientific reasons to doubt
Darwin but, even had there been none, their opposition would have been
as vehement and vitriolie. In substituting a naturalistic explanation
for organic diversity in place of Divine Creation, Darwin was attack-
ing the veracity of the Bible and hence the very foundations of Western
civilization.

¢ It is instructive to outline some of the main’ arguments brought
against Darwin in the first decade following the publication of the
' Origin. To a discouraging degree these are the same arguments advanced
today by some of the creationists—long after answers satisfactory to
the sc1entific world have been obtained.

) 1. There is no evidence that one species can change to another.

" Critics suggested that natural selection was more likely to weed out
the less hardy, less prolific, and more extreme types. Thus it would -
tend to make species more uniform rather than lead to a slow change of
one : :species into' another. Darwin lad made much of what could be done

-with artificial selection, especially with pigeons.\jyigeons had been
selected for thousands of years and many peculiar vatieties had been
obtained. However, no new species had been obtained as evidenced by
the fact that even the morve extreme varieties can be crossed and the
offspring survive. Thus, the critics saw these data refuting rather
than supporting the Darwinian hypothesis. o -

Evolutionists then and now will agree that one does not observe
one species ‘changing into another or, as one of Darwin's critics
demanded 'see some tapir caught in the act of becoming a horse"” (Dums,
1860). Data on the rate of evolution were scarce in the 1860s. -Today
rough estimates are possible, and it is clear that evolutionary change
takes a very long time. Smith (1975) uses geretic data to estimate
. -that it might take 300,000 generatioms for the evolution of a new
" species. Paleontological data are cited by him that suggest, during
the Pleistocene, 50,000 years were required for the evolution of a new
species of mammals. Thers are more extensive data for the tioe it
takes for genera to evolve: the numbers are in the millions.of years.

_ With a time scale like that, the evolutionists. must agree wirh
the -creationists that one does not observe tapirs changirg into ‘torses
or, except in the most unusual instances, one spec1es ckhanging into
another. These unusual instances, of which there are a few, involve
hybridization of two species of plants followed by a doubling of the
number of chromosomes (Grant, 1971, Chapter 13).
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One must conclude, therefore, that the lack of examﬁles of omne

species changing to another before our very eyes cannot be considered
a useful criticism of the Darwinian evolution. Our eyes just don't

last that long. .Huxley (1895b, p. 43) dealt with this argument in

his inimitable fashionr '"The objection sometimes put forward, that™

no one yet professes to have seen one species pass into another, comes
oddly from those who believe that mankind are all descended from Adam.
Has any of them yet seen the production of negtoes from a white stock,

or vice Versa7"

2. Artificial “selection has no relation to events in nature. .
Artificial selection, Darwin's critics pointed out, results in changes
that may be very useful to human beings but are usually. hiéhly disad-
vantageous to the organism. Thus, domesticated plants and' animals
usually.require careful culture and protection. They serve u$ well
but we have molded their characteristics so much that they can rarely
survive in nature. Furthermore, the variants that do arise are almost
always monsters of some sort. Omne simply does not observe the appear-

‘ance of favorable variations. Thus, artificial selection cannot be

considered a model for the origin of better adapted forms since it
does the reverse. " B ' . o
It was impossible for the evolutionists to deal with this criti-
cism adequately until after 1900—when genetics, began to tell us about
genes and their mutations. Even then it 'was obvious that ‘most of the
new mutations were harmful to some degree. The mutational changes that
Morgan and his " coworkers observed in Drosophila were nearly always
demonstrably deleterious. How, then, could mutations lead to a better
adapted individual, 1f they were always conferred some type ‘of disadvan-

tage? }“
\' N -
Eventually, this paradox was seen to have an acceptable solution.
One had to add the parameter of time. The genes of a species would
all be mutating, at a slow though finite rate. One could imagine that
any mutation that could occur would have occurred many times before.
Thus, if a rare mutation did convey some selective advantage, it would

‘have incr:1sed in frequency long ago and become the normal allele at

the gene locus. At any one time the ‘genotype of a species would be
the result of what natural selection had been doing over the ages.
The chance of any beneficial mutation being encountered by an observer

"is, therefore, exceedingly unl*kely.

Ml
i

.Such an argument might be convincing to an evolutionist but a

- ereationist might suggest that it is ungarnished - -sophistry. But ade-

quate data are now available. If a species finds itself in z new
environment—one that has not been selected for over the ages—benefi-
cial mutations can be observed to appear. Much of these 'data are

. making -news today. Omne reads of.numerous examples of insect pests

rapidly developing resistance to insecticides. -The resistance is- -due
to gene mutatlons that confer resistance. In an environment that does

" not contaln the pesticides, such mutations would have been deleterious.

Industrial melanism in moths and:drug resistance in microorganisms are
other examples (Dobzhansky, 11970, pp. 211—215).



3. The fossil record does not support the Darwinian thesis. Dar-
win's critics were quick to point out that evolution demanded the
“origin of today's organisms.from very different sorts of organisms ,
1iving in the remote past. Thus, birds and mammals were thought to

\ be fairly recent products of evolutionary change—possibly derived from
ancient reptiles, but the links between reptile-and bird and reptile
and mammal were missing. . In fact, all the links between major groups
were missing in the 1860s. Evolutionists could offer the apology that
the fossil record was inadequate but, given the fact that fossilization
does occur, a necessary deduction of the evolutionary hypothesis was
that fossils intermediate between major groups must exist—and, with
luck, be found. ‘

- And in time they were dug up. The first major "missing 1ink"/§;

_ be discovered was Archaeopteryx, with its combination of reptilianm and
avian characteristics. -Today there are. fossils that link all the major
groups of vertebrates. In some instances there are very few links
(reptiles to birds) but in others there are numerous intermediate
forms (reptiles to mammals). The paleontological data showing the
evolutionary trends of the vertebrates are better than for any other
phylum. This is correlated with the fact that this is the.most recent
major group to evolve and most vertebrates have hard parts (bone,
teeth, and cartilage) that fossilize well. Very little is known about
the evolutionary trends ‘in those invertebrate phyla which are both
very ancient and consist® largely of animals with soft parts that
‘fossilize poorly. :

Good discussions of the data of paleontology are to be found in
Simpson (1967), Colbert (1969), and Romer (1966).

4. The earth is not old ‘enough for the postulated evolutiomary
changes, from monad to man, to have occurred. Darwin needed lots of
time, possibly as much as half a billion years from the Cambrian to.
the present. A generation growing up with Bishop Ussher's and Vice-
chancellor Lightfoot's pinpointing of the moment of creation as 9 a.m.
October 23, 4004 B.C. was not willing to grant Mr. Darwin all that
time. Yet more and more geologists were coming to the conclusion that
the earth was immensely old. Hutton (1788, .p. 304) had concluded his
epoch-making Theory of the Earth: "The result, therefore, of our
present enquiry is, that we find no vestige of a beginning—no pros-—
pect of an end."” Yet there were many physicists in the late 19th
century who felt that the age of the earth was much less than the
evolutionists required for thei;‘hypothesis.'. -

Creationists today continue to believe in the earth's youth—
often suggesting an age of only a few thousand years. They maintain™<
~ this position long after it has become possible to date, with a fair
degree of accuracy, many of the rocks of the earth's crust by means
of their radioactivity. .As more and more rocks are stu