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In the Ynited States, national prosperity
has been based on an early abundance
of natural resoirces and technological
innovations. But growing population,
industrialization, and urbanization in this
country have led to a deteriorating
environment, due largely to our unwillingness
to recognize the necessity of regulating
mechanisms.

Through the social mechanisms of
technology and culture, we can-alter the
physical environment in unique ways to
meet our own needs. In addition to our
basic physiological and survival needs, such
. as adequate food, air, water, shelter, and
clothing, we also have psychoiogical needs,
such as privacy, morality, success,
contentment, and pursuit of culture—art, .
music, and literature.

While students are aware of something
called the population “explosion,’ most
understand little of the complex
relationship between population factors and
societal problems. To heighten the
consciousness of interdependence, this
sourcebook bases alf discussions on the
principle that there is a critical relationship
between numbers and distribution of people
and the carrying capacity of the human
ecosystem. In exploring this relationship, you
will need substantive information, of course,
and that is provided here. But population
issues also touch on such controversial areas
as racism, genocide, immigration policies,
and consumption patterns. The activities
suggested do not retreat from these sensitive
issues but often center student i mqmry
around them.

The primary objective of this sourcebook
is to help you relate causes and
consequences of population change to other
social and environmental issues already
being explored in your classroom. What is

Note to the Teacher

provided here is supplementary materia!

to be integrated into existing curricula.
Concepts developed in each subject area are
closely related to those developed in

other areas.

Each concept is followed by supportive
discussion, suggested activities, references,
and recommended reading matter.

Each group of concepts is followed by a |ISt
of relevant films.

The Family Life, Health, History, and
Science chapters are divided into Levels |
and !l to indicate the relative
sophistication and difficulty of the concepts
and activities presented. (The Contemporary
Issues and Sociology chapters are entirely
on Level Il.) The materials labeled Level |
are thought to be most appropriate for
students in grades 7 through 9; those labeled
Level Il are geared more to the interests and
abilities of high school students. You know
your own students best, however. Feel-free
to pick and choose from any leve! or chapter
in this sourcebook as you put together
materials they will find relevant and exciting.

The National Education Association and iis
affitiated organizations have published
a number of books, leaflets, and audiovisual
materials on the environmental crisis. A free
catalog may be obtained from
NEA Publishing, 1201 Sixteenth St., N.W.,

Washington, D.C. 20036.

If you are focusing specifically on
population, you might be interested in the
film version of the report of the National
Commission on Population Growth and the
American Future (1972). The film and a
teachers’ guide are available on a free loan
basis from Population Affairs Film Collection,
National Audio-visual Center,

General Services Administration,
Washington, D.C. 20409.
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Contemporary Issues

Introduction

A high school contemporary problems
course attempts to expose students to
current events. It asks that they analyze
causal factors, become aware of immediate
and {ar-reaching implications, and consider
possiole solutions. Subjects relevant for
study in such a course fall into economic,
political, environmental, and social focuses.

Rapid world population growth and the
depletion and misuse of natural resources
contribute to a number of ctirent societal
probiers that fit easily into all four focuses.
Woe are taced today with conditions of
poverty, with nations struggling to develop
their economies, with polluted air and water,
with threats to certain “qualities of life,”
with increased restrictions on individual
freedom of choice, and with political

‘instability at home and abroad.

But to understand in what way population
growth or distribution is a causal factor
in these problems is extremely difficult,
even for the trained demographer, ecologist,
or economist. The media too often
draw a simplistic picture of how population
pressure affects our lives. The relationship
is actually a complex and indirect one,
influenced by such variables as technology,
levels of consumption, degrees of
industrialization and urbanization, and types
of economic systems. In some areas, the
pressure of numbers is a threat to people’s
lives; in other areas, where there is better
resource distribution, the pressure of
population growth threatens instead the
“quality of life,” subjectively defined.

To keep students from viewing population
as some vague menacing evil, the
contemporary issues section begins by
developing concrete demographic facts and
methods through discussion of the
following two concepts:

Concept 1
Modern population trends are unique in
human history.

Concept 2

For the first time in human history, fertility
is becoming the problem causer in world
population change.

Having gained an understanding of just
what factors cause a high population
growth rate, how doubling time varies, etc.,
students should then be able to examine
the complex way in which demographic
factors affect the social and physical
environment. Through discussion of the
following concepts, they should come to
recognize that population is a causal
factor in all the problems mentioned, but
not a direct one.

Concept 3

The struggle of many nations to develop their
economies is prolonged and made more
difficult by their rapid population growth.

Concept 4

Because of growing concentrations of both
people and industry, the carrying capacities
of urban areas are being altered through
limitation and misuse of land, air, and water.

Concept §

A certain “‘quality of life,” as defmed by
individuals, is threatened in densely
populated areas because of resource
limitation and misuse.

Concept 6 ,

With more people making use of a limited
supply of resources, greater regimentation
of use becomes necessary to ensure
equitable distribution. Such regimentation
for the benefit of the society may limit

the freedoms of the individual.

Concept 7

Political instability is foreseeable as- long
as a few nations continue to consume a
disproportionate quantity of the earth’s
finite supply of resources.



10 Contemporary Issues

Level Il
Concent 1
Modern population trends are unique in human history.
Discussion This gap between birth and death rates has
' narrowed in modern Western nations, which

All nations that have moved from a have completed the demographic transition,
traditional agricultural economy have also but these nations have only a minority of the
shifted from a pattern of high death rates world’s population. Most Asian, African,
and birth rates to one of low death rates and and Latin American nations now have low
birth rates. In spite of these shifts, great death rates but still very high birth rates.
increases in population have occurred, (See figures 1-3.)
because death rates have either declined The demographic transition in the Western
first or declined more rapidly than birth rates. nations was both preceded and followed by

* FIGURE 1

Estimated Birth and Death Rates, 1770-1970

Source:

Developed by the Population Reference Bureau, Inc., from data in United Nations. A Concise Summary of the World Population Siuation
Q In 1970. New York: United Nations, 1871, Graphs reproduced with permission from Population Bulietin, April 1971, p. 14.

Aruitoxt provided by Eic:



Level 1l 11

FIGURE 2
A Demagraphic Transition: Sweden, 1750-1968

" Rote per 000 negatatior:
S A

Source:

Developed by the Population Reference Bureau, Inc., from data in National Central Bureau ‘of Statistics. Historical Statistics of Sweden.
Part 1. Population. Second edition, 1720-1967. Stockholm: K. L. Beckmans Tryckerier AB, 1969. Graph reproduced with permission from
Population Bulletin, April 1971, p. 17.

FIGURE 3 _
Explosive Growth Rate: Ceylon, 20th Century

i

B
)

Source:

Developed by the Population Reference Bureau, Inc., from data in United Nations. Popujation Bulletin of the United Natlons, No. 6
{ST/SOA Series N/6) and No. 7 (ST/SOA Series N/7)., New York: United Nations, 1572, Graph reproduced with permission from
Q Population Bulletin, April 1971, p. 18, :

ERIC

Aruitoxt provided by Eic:
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FIGURE 4
) Sweden: 1970 Age-Sex Pyramid

Age Year of Birth

75+ A Ll' ! o 1895~
70-74 e 1896~ 1900
e5-60| MALE | s FEMALE |90, 1905
60 -64 ] L - 1906-1910
55 -59 | 1911 - 1915
50 -54 1916 - 1920
45-49 [ 1921 -1925
40-44 [ 1926 - 1930
35-39 1 1931 - 1935
30-34 | 1936 - 1940
25-29 1941 - 1945
20-24 1946 - 1950
15-19 NN 1951 - 1955
10-14 S 1956 - 1960
5-9 [ 1961 - 1965
o-a | [ HEEESSRERRR | 1vcs- 1570

400 300 200 100 O ° 100 200 300 400

(Population in Thousands) : ngB

Source:

Developzad by the Population Referance Bureau, Inc., from data in UN Population Division Working Paper No. 11. Graph reproduced with

permission from Population Bulletin, November 1970. p. 3.

- other related changes. One was a shift in the

ratio of consumers to producers, resulting
from a change in age distributions. The age
structure of a population depends primarily
on the birth rate, not the death rate. In most
Western countries, because the birth rate has
deciined, children (consumers) constitute a
decreasing proportion of the population, and
older psople (rrodt:cers) an increasing
proportion. (Elsewhere, because only death
rates have fallen, the number of children is
high and the child dependency burden
remains heavy. The falling death rates have
been due chiefly to the decline in infant

mortality. Even though people are also living -

longer, the population in non-Western nations
is becoming younger, not older, because of
the increasing number of babies who are
surviving. ‘See figures 4 and 5.).

- Another significant change in the
developed nations has been the massive
movement from rural to urban areas. The

U S. population, for example, is now over

70 percent urban. We often hear that our
population problems are due more to the
heavy migration of people into urban areas
than to the size and growth of the total
population, and that a redistribution would
solve our problems. The issue is not that
simple. We are already a metropolitan nation.
Two cut of three Americans now live in
metropolitan areas, and this trend will
continite. Metropolitan population growth
will increasingly reflect changes in nationai
birth rates. Over the last 10 years, 70 percent

_of metropolitan population growth resulted
from natural increase, according to the

Commission on Population Growth and the




Q

ERIC

Aruitoxt provided by Eic:

Leved 1 E

FIGuURE -

ingia: 1970 Age-Bes Pytanad

- N i o e e
hs . i} i, e A
v i | 1bue
-7 (LU TR )
074 1896 (BO0
o~ 4
5569 | HEi = 180
= =H |
0 - $4 W6 191D
§= f : ! = i
59 ] | f . SRR L |
= ; ; - £ I !
$0-54 | ] “‘?"E FE el MG 5 RO
5 4 ‘ | ; JEERTT
pre i i i -~
#0- 44 ! ’ | i Bl
- | -4
35-19 i Tagh - 1mhi
= i -3
5034 3 ‘ 1B Y
- % -~
%29 i ; L AP - Ay,
- E 3
2074 I i ey VLY
. o
519 ] 1t = 4wt
u ‘ i
0-14 I srbi - it
pr= A o b e e et s e iy
5.3 [ o - twe
0-4 . . PO
w0 4 A) #0
fm
S A = e

Sowte s

Developed by the Fopalation Mot o e Bumea i fioit Bath auppiiedt Ly ol iition PhsRicgend s Litdlhalte v Cantes
UE Byteaw ot thie Lokkus Glaph tepioflutun it @bl pafess s toom Popuiglion Bultetin Moy nssoe 000§ 0

American Fuluyre. 1n other woids, itehere The curye of human popalatian mud dallow
had been RO Rel IMMigrat:oR a1 All IR1g the ohe ol thive Pobbbile LHuibos

L ) . . 1) M foutd Canttge Lo 0ee Yol 5 Baet peod ghd
. 4 1 Haw N
metropolitan areas, thesa arteas would have (et g1 32 uAlly devel 1# Ly e LELIE 1agh-tade

exparienced mast of theit grawth afyway v apatie of breing sustaied Dy e wonid's st gy
T"@ WQ"(’ urhanization PHOCESS, a8 fwyman ahid Faled sl taRow (e Yot & 1ang Fiefcd of oA
pcologist Amos Hawley has painted aut, (7) # Eontd ayethagt ahy pobtible sable oy

and theh diap Pack std svertyaity sabilge ot

means that larger pepulations snd atoas ate pomt tevel compatible with the world § reaowces

p’@iﬂg included in ong sysiem of exchange, (3) Fanatly, 88 8 resull of 1esourte exhaustion and
influence, and division of fabor. Umits ol a genetal Catlytal deciiie the Curve (ould he
p—oh"calj sgcia]l and ECORGINIC interartion O Ced DAt 10 a Pofulation £.on e&Pohding o the
are becoming laiger and lai1ger, often L;“:‘:"::ﬂ@r( ORpUMpti devel 61 a prtitive
¢1gs§8ing political Boundaties. Frim ke Byjoe ol betiaviol L BE < e el ie bl
The present (ate ol woild "_}@3)”'4“@,“ frosssidite i Bagd ol ol beaesd gbid bl s iocin

T o e Wby R B e d el ol dieted] oy oty e

g,ow";im? pracent rof yoat -« atng it ! Ao g peati noon b ol ob et e fo De

continye lar into the tytyte. Because vl the dongbilod taut B miceve Lemes Mhede would L one
finite cauysng capacuy ot the globe, any e 1ot £.4CN sQuisie Freded oF -l A RNE dand dioas
aro rate will eventua asul i ol the ewlh includng Adaicuca Biloefland an
‘3 wih v; teve N Nyf&wﬂl{ﬂ - the Sahala Degeil  And o the piokabl tate of
exhaystion of space itself as well as of the Growth s would tuguite bl SP5 moie years
eupply of natuial respuices. tbibeit 1808 1 P3E)



14 Corampo: ary lanyesr

¥, #ave udents gathet ttatishits of eyl 2
HELONS Dtk 2 et and death rgles ahd then
GEAETIRIRG whET € o The GEMog! i
1rantitiah &ath hation fits, Theiatest Wy
Popuiatioh Data Sheet' 16 a Hobd sbutte ot
slatistics {bee Refetentel).

2. Mave studants () get early world
popvlation higures from Pepulation, by
Witliam Petinioh, and (h) make diaplay Charts
S the GIowth Qutve MORg the Lime $Cals,
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Paputation P2 Bheet © Wathingten D€
the Bureay, 1755 Massathymite Aye N W
pubilighad antgstly. 254
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Watmillah Comj.any, 1868
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Concept 2

{ evel i 1h

Fos the first time in human history, fertility is becoming the problem Causet in wo-'< popu!

chanje.

Discussion

The factors influenting the bize and
charactetistics of huinan populations ate—
» The number of births (dertility),
o Tha nymter gl gesths (morality).

» Thonumbet of papple coming inio &
loaying an artea (itmmigtalion of emigalion).

The Crige Litn sny ceath (a1es sre figured
tort e 100 win G egualiong:

numpet o Bidthg ih 2 yeal

551 — » Y000
pPopuiation
Hrutass! G JEaINE D 8 yeat
OR = 2 1600
Popuiation

The gifterence Between the bitth and gaath
1166 18 Called 170 1ale 0f natutal intitage
Wheh ehanges due 1o immigration of
enigtation ara ligured i, this tale botomes
the popuiation growth 1ate, Although birth
and death 1ales ate grprossed 4s pans per
1,000, populstiph growth 181es ate usually
€» P18550d iR Del Tent3ges—pants pel 100
Fof evatilo,  ambodia s 1972 gtomh iale
G B0 oot Oy A a5 3 0 e 100 0t J et cotit

A Couhtty wah a growih 1318 ot 1 ptcent
(& § , the Uhtad States) witl double 15
PopWistion i 70 yoars  The wotld, with an
gvetatl growth taie o D poroett, will double
#5 Popyielion in ket that lima (35 yeats).
Tine kormuia for Hguning aoutiling Lime "

15 A8 doliows

70
gHowth 1ate

Deonilirrl) L —
(¥ yodts)

79
— 35 yoars.
P20 pargeard

f ot erample,

Table 1 (page 16) shows how doubling himes
have been teduted since the yeat 1 A.D.

A mote delailed discussion of population
i icators wil be found in Appendix A,

Activities

1. Have sludents consull s1aie Censys of
hesith gepanment data 1o learn the buih rate,
death 1a1e, Gronth 1ate, and Aoubling lime

of theit counly, s1ate, and countty. Have
ayaitable gimilat dala {af oihet haliohs 10
ehogutage Cothpatisbh ahd distussioh. Use
the latost “Wotld Population Duta Sheel.”

2, Askintateslod sludents 10 read

Yhe Year 2000, try Kahn and Wiinef (666
flgletentot), ahd then 10 Lake 10168 a6
“lytutists,” Giscussing their own lives 8k thoy
sog them in W10 50 years.

3. [ncourage students 10 do tesearch in
rdet o answs: the questions that iptlow,
1 pobsltie, haws o tollepe studon ot
protesso nl cuneseaphy available (10t one
work 888 vl o thdemographic
res8dirch D ey,

o HOM cldd Wit ;. uhis wheRtha U S
DOPUIAHIGH 163 AT dyain 35 1arge a5 it IBnow?
Whah lhe WO [opuiaton is hail again as
13:19e?

o How pId Wil you ibe whenthe U S,
Popuiaticn lalwitd 46 latge a8 118 Aow?
When the woilif pojwiation is twice as targe?

o How manychildien would American
wimbh, of ths avarige, have 19 heat iR
Q:ded 19 exactiy 1eplice the U S. population?

o HOw by youra would il 134819 iREieaso
the U 5. poputabizh by tto-highl it Attt an
agMmenh on The aviage had exallly thiee
cnndien? Exagly two ohaldien?

4, Have studenis {a) 4o a COMPataLvS Study
of #ha ety and Papylation doyhbling time
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TABLE 1
World Population Doubling Times
Year Population Doubling Time
1 AD. 250.000,00,0
1700 A.D. 500,000,000 1,700 years
1850 A.D. 1.000,000.000 150 years
1930 A.D. 2.000,000,000 80 years
1970 AD. 3,500.000.000
2005 A.D. 7,000,000.000 5 years
(projecled)

o Ypvoraiditforee:ations, and () arrango

i lulletiv board orival display showing thelr
frdinas. For intormation on specilic
sautrios writade the Population Reference
Breau, Ing,, 175 Massichusetls Ave,,

NW., Washingtot, D.C, 20036, orto The
Pepulation Counzii, 246 Park Ave., New York,
Ny 10017,

Retarences

Population Raforenca Buany, Inc. “How
Many People Have Ever Lived on Earth?”
Poruiation Bullet:n 18:1-19; February 1962,
Kahn, Hatbe, and Wrinor, Anthony, The
Your 2000, New Yotk: Macmillan Company,
1967.

Hawley, Amas H. ""Bapuistion and Society.
An Essayantirawtt’ Fertility and Family
Planning: A warld view. (Edited by S, J.
Bereman, et 4 ) A1 Anpor: University

Ot RAichigan Pragg, 02 pp, 160-200.

For Further Clasmmor: |Jso

Population Reterance Byreau, Inc, The
Wedlg Paputation Ditemma. Forhigh school
stugents. Washington, D €. Columb.a Books,

1972. 79 pp. (Seo .- ~clally ""'The Population
fixplogion~—What It =ans,” *'The Origins of
the Population Exploz:sn,'” and “Three
Modols of the Future.

(ppenheimer, Valerie K. Populatian,
Hendlina Series No. 206, Mow York: Foreign
I“olicy Association, 1971, /See especially
“"World Population Growth: Past, Present and
future.")

zommission on Population Growth and the
American Future. Population and the
American Future, Washington, D.C.:
Governmant Printing Ctfice, 1972. 186 pp.
‘Ryge ospecially Chapters 2,3,7,and 11,
‘Population Growth,' "Population
Digtribution,” "Soclal-'spects,’” and '"Human
Laproguction.”)

vraedman, Ronald, suct . Population: Tho
Zital e colution. Now v wk: Anchor Books
(Donbladay), 1964, = ospecially "How a
f'aputetion Ayas 2! itzws Younger,” '"World
trbanization. T. enus wad Prospects,” and
"'The Pemagraphic Transgition; From High

ro Law Birth Rates ane [Dpath Ratas.”)



Concept 3

Level Il 17

The struggle of many nations to develop the:r economies is prolonged and made more

difticult by their rapid population growth.

Discussion

The ““have-not'' nations are striving to
achieve higher living standards by making
economic development thelr number one
national priority. To speed up the
modernization process, an economy must
increase its level of net investments: it must
make additions to its factories, roads,
irrigation networks, and other production
facilities and must mako the most effective
combined use of labor, caziritl. and natural
resources. Butthis proces . is ninderoed oy
certain effects of high fertsy::y leveis. The
explanation that follows s ~ased on the
research of Ansley Coalo.

A-population wi-  a high tartility fevel must
use:nearly ail of i .otal natignal income
for consumption, vecause ofthe heavy
burden of dependency uponils pocplo o
working age. (See tho analysis of age
distributions in Concept 1.) After 25 yoars
in a high fertility country, hygothetically,
there would be 96 dependent persons (ma:nly
those aged 0 to 15) for every 100 persons
in the productive ages (15-64), After 25 years
in a low fertility country there would be on'v
65 persons in the dopendent ages for gvor-
100 persons in the productive years. Thuc
fertility lovelp aflect the aga distribution
of a poputaticn, whieh in 1rm attetts
economis status.

In a capitalist economy, tamilies that havs
many chiiiiren and more difficulty In saving
reduce thematinnal volume ol savings and,
hente, the level of investment. In other types
of ezonomien, whare low-irceme familles
aremot an important source of gavings, highar
fertility creatas social pressuro 1o incrons:
the share of national income re%eived by the
poorer people so that they cin meet minimum
levels of consumption, Even whera the
government, rather than the isdividual
investor, provides most of the national

investment, the fertility level still affects the
level of investment through its etfect on
tax revenues.

For any given lavel of deprivation that [a
government) is preparec to impose, it can raise
more taxes from a low fertility population than
from a high fertility popuntion with the same
national income and the same number of
adults. ... (Coale 1969, p. 69)

So a nation that has recuced its fertility level
reaps the double benc it of dividing its
national product amorg a smaller number

of tonsumers and of having a larger national
rrotuct to divide,

70 growth of the iabor fweca s another
crucinl factor in aconiomic aavelopmunt, A
{zrgar labor force requirags alurger stock
-1 resources In order to have the same
~focuctivity per head. The percentage of
~ustional Income required for investment is
three times the annual rate of labor {force
increase.

In other words, if the labor foia were growing by
2 percent a year, a levol of nez nvestment of

& pyrcent of nationat income wewld be required

tc provent daclining groductivity, while if the rate
of growthof the labor force wene 1 Eercent ayoar,
thr neaded level of irvastmenttor this purposn
Wil be only 3 porciznt of mafwamal incomo.
(Eoole 1969, p. 70)

vz Princoeton Office of Population
Reiearch has estimated that a 50 percent
farility rate reduction, through its effect on
piegulation numbers, age distribution, and
captal formation, could more than double the
grawih rate of India’s per capita outputintwo
ganurations, The riso in outpul rosulls from
nawng tho samo number of producors und a
degroasing number of consumers, which
decreases the propartion of nationat output
th&t need be used for curtent consumption
and thus promotes the mobilization of
resources for economic growth,
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Activities

1. Have students make a world display chart
showing each country's per capita income
and percentage of the population working

in agriculture, as well as itc literacy, fertility,
and population growth rates. Relyin part

on the current “World Population Data
Sheet.”

2. Atthe beginning of the course let each
student choose one underdeveloped country
on which to collect current national
development plans and reports. These can
be found in periodicals, newspapers, and the
international economics section of a large
library. Encourage students to study the
population policies, if any, of their chosen
countries, to determine what part they play
in economic development plans. Have the
class make a large chart showing which
countries have official population policies.

3. Have each student find out whether his
or her chosen country offers family planning
services to its population, what goals the
family planning program has set, and what
progress has been made to date. Again have
the class design a chart on which to display
this information.

4. Organize a cltass debate on the following
topic: “The United States should give
economic ald only to countries committed
to reducing their fertility rates.” Encourage
students to face the moral and political
di'"mmas this issue poses. Discuss the
accusation of black and third world
genocide. Can the United States legitimize
such an aid policy when it has no officlal
population policy of its own? Do we in the
United States have a special responsibility
to reduce our population growth, because of
our disproportionate consumption patterns?

5. Have students read and prepare to
discuss President Nixon's "Message on

Population” of July 18, 1969 (see References).

Focus on the section pertaining to family and
population planning problems and progress
in both "developed'’ and ‘‘developing”
nations.
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Concept 4

Level ll 19

Because of growing concentrations of both people and industry, the carrying capacities of
rban areas are being altered through limitation and misuse of land, air, and water.

Discussion

Urbanization has been a striking feature
of economic growth in the United States and
other countries, including those just
beginning the industrialization process. The
modern natural resource problem is not
scarcily, but rather social adjustment to the
ill effects of technological change and
economic growth, Scientific progress, in the
process of serving an expanding population,
is rendering plentiful resources unusable.
Our water supply, for instance, contains an
ever increasing amount of detergents,
insecticides, dyes, petroleum wastes,
herbicides, radioactive wastes, and human
wastes. The rate at which we pollute our
waier goes up with increases in our
population and in our material standard of
living. We find ourselves in a paradoxical
situation: while water needs increase with
a growing population, the same growing
population renders the potentially renewable
rescurce unusable,

Air pollution is caused by the same three
factors that cause water pollution: greater
concentrations of people and industry,
higher levels of consumption, and popuiation
growth. The itmosphere has increasingly
become a waste trap.

Multiple deaths have been caused (as'at Donora,
Pennsylvania) and whole communities have been
subjected to distress and possibly damage to
health (as in Los Angeles), or seriously
inconvenienced (as in Pittsburgh and London).
Four of the world's leading nations have found

it necessary, each according to its own
calculations of benefits and costs, to increase
worldwide radioactive fallout. (Barnett and Morse
1963, p. 255)

Yet a third resource—land—is being
consumed by population expansion and
despoiled by waste and debris. Some areas
are stripped of plant and animal life by
noxious gases; others are spoiled by urban
dumps, automobile scrap piles, and vacant
lots strewn with bottles, cans, and other trash.

Most of the U.S. population increase in the
next few years will not be spread evenly over
the nation but will be concentrated instead
in already crowded cities. By the year 2000,
this could mean that approximately 80 percent
of us will live on 8.7 percent of the land.

The decisions about the use of natural
resources are of crucial importance and can
hardly be left to scientific and economic
interests alone. We must be socially
innovative if our scientific innovations are
to bring anything but a decreased quality

of life.

Activities

1. Have students (individually or in groups)
visit an industrial plant to determine methods
of waste disposal. Encourage them to speak
with an official to get the company’s stated
policy on pollution controls. As a

follow-up, have them check with the

local environmental health officer to verify
whether the policy is actually putinto action.
Have the students report their findings to

the class.

2. Ask the class to make a list of the types
of pollution they themselves have
experienced, and then to add types they
have heard or read about. Encourage them
to document each type of pollution with a
clipping or photograph.

3. Lead the students into a discussion of
which types of pollution are partly caused
by population growth. Consider direct and
indirect relationships.

4. Have students investigate (by examining
census material or doing other reading)

in what way U.S. cities are growing as
compared to the cities of developing
countries—primarily through migration or
simply through natural population growth?
What are the future trends?
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5. Invite a city planner to speakto the class
on how he and his colleagues plan for
growing cities over a 10-year period and over
a 25-year period.

6. Have the class send for the Congressional
Record at the beginning of the school year

s0 as to follow the progress of all bills

having anything to do with environmental

and pollution problems, population policy,

or family planning programs. Encourage
students to write to their Congressmen to
express positive or negative views on
proposed legisiation.

7. Suggest that class members take a “‘car
census” of the school, collecting figures or
number of cars per family, average time

of use per car per family, how many students
own cars, how many younger hrothers or
sisters will own cars when in high school.
interested students will wantto trace
nationwide car sales and the increase in cas
per capita over the last 30 years. Hold aclas=
discussion of future implications of car
consumption and population growth.
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Level Il 21

A certain “quality of life,” as defined by ihdividuals, is threatened in densely populated areas

because of resource limitation and misuse.

Discussion

In the poorer countries population growth
can so impoverish people that life itself is
threatened. But in the industrial countries
the most noticeable consequence of
population growth is a threat to'the quality
of life enjoyed by most citizens. Of course,
urbanization, industrialization, and rising
levels of consumption can have destructive
effects on the quafity of life even in a small,
stable population. But when the population
size increases at the same time as a society’s
material expectations rise, the difficulties are
compounded. The growing traffic congestion
in Europe and America is a result of the rise
in affluence coupled with population .
expansion.

The worst effects of environmenital:pollution are
probably yet to come, since it is:only-during recent
decades that certain chemical pollutants have
reached high levels almost everywhere and that
children have been exposed to these pollutants
almost contantly from the time of birth. (Dubos
1970, p. 2)

Isithe-present system producing the kind:of
physical environment we want for ourselves
and our children? If it is not, are we willing
to pay the price—in dollars and in
restrictions—for a better environment? If we
are not, we can still be fairly sure that the
human race will at least survive, because
human beings can adapt to almost anything.

Butthat is the real tragedy—we can adaptto it.
Itis not man the ecological crisis threatens to
destroy but the quality of human life, the atiributes
that-make human life different from animal fife.
(Dubos 1970, p. 2)

Louis Pasteur was among the first to study
the dangers inherent in adaptability.

Pasteur pointed out that most human beings
-.crowded in a poorly ventilated room usually ziii
‘tomotice that the quality of the air they breates:
‘(=teriorates progressively . . . because thexczzmge
‘taxes place by imperceptible steps.

Then, toillustrate the danger of such adaptation
to an objectionable environmeni, Pasteur placed
a bird in a closed container . . :for severa! hours.
The bird became rather inactive but survived.
in contrast, when a new. bird of the same species
was introduced into ttre.same cage.. ., it
immediately died. (Dubos 1970, p. 2)

Further elaboration an the concept of human
adaptability can be Tmund in the Health
chapter of this book. mages 44-58.

Activities

1. Have students defmme-what makes up the
quality of their own amditheir families’ lives.
Have the class then listzand discuss the
natural resources necsssary to.maintain that
quality of life. Which-ofthe resources are
limited? Which are curently being misused?

2. Encourage students to write letters to
their school and community newspapers
‘pointing out how a growing population
contributes to the depletion and misuse
of the resources necessary for certain
activities almost everyone enjoys.

3. Ask theclass to read the Calhoun,
Schmitt, and Rosenberg articles:listed in the
References and then to prepare:a discussion,
debate, or other project on the-effects of
population density to presentto the high
school sociology or psychology class.
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Leve! Il 23

With more people making use of a limited supply of resources, greater regimentalion of use
becomes necessary to ensure equitable distribution. Such regimentation for the benefit of
the society may limit the freedoms of the individual.

Diseussion

The average American is both more free
and less free today than he has ever been
before. Certainly his freedom has been
increased by the vast improvement in his
economic condition, but at the same time
it has been decreased as a result of the side
effects of scientific technology and the
increasing size and concentration of the
population.

As an illustration of how restrictions
become necessary, consider the growth of
the waste disposal problemin urban centers.
Originally, families in sparsely settled areas
were free to dispose of their wastes on a
self-interest basis; in so doing they did not
adversely affect the environment of others.
This habit carried over when cities began
to develop. As an alternative to using the
streets as sewers, the more progressive cities
established direct discharge into rivers,
lakes, and oceans. This method is logical
if only local interests are considered, but
extremely disfunctional when several large
communities use it independently.

Currently, the problem is intensified by the
huge volumes of wastes created by modern
industry. In terms of individual interests,
industries find it economical to let their
wastes flow downstream, but such disposal
methods inevitably reduce and often destroy
the water’s value for recreational and other
uses by the general public and specifically by
the downstream communities. So waste
disposal, like many other problems, once
a matter solely for individual decisions,
has become a problem requiring social
decision processes. In our urbanized
society, with its increasing economic and
social interdependence, the number of
individuals affected by any one decision
is getting bigger and bigger. '

Water, of course, is aresource for which
we have no substitute, yet at the same time
it has been a relatively free good. Modern
societies have used it lavishly. Now,

however, rapid population growth and
expanding industrial nzeds heve begunto
strain the available water supply in many
areas, including the American Southwest.

It is likely that the institutional arrangement,
and perhaps even the values, concerning
water use and distribution will be forced to
change. '

One possibility is adoption of the price system as
a device for rationing the use of water whenever

" its increased availability is subject to increasing

cost. Another possibility is to change value
standards concerning the use of water—to foster
and develop a resource-saving ethic so far as
water is concerned. (Barnett and Morse 1963,

p. 256)

When the U.S. population doubles, as it will
in about 70 years at our present rate ot
growth, imagine the necessary additions to
the already existing controls—pollution
ordinances, building codes, zoning
restrictions. We should realistically expect
that soon even the rural areas—the family
farm and that “place in the country”—will
be tightly controlled for the most profiteble
use.

Activities

1. Letstudents figure out the number of
people a Congressman in the year 1900
might have represented if Congressicnal
districts had been determined by an egual
division of total U.S. population. (There
were 391 districts in 1900; U.S. population
was 76,212,168.) How many people would
today's Congressman represent if
Congressional districts were determined by
an equal division of the U.S. population?
(There are 435 districts today; U.S.
population in 1970 was 203,184,772.)
Discuss the difference between 1900 and
1970 and its implications for the individual's
voice in a democracy.

2. Askstudentsto read “Will Success
Spoil the National Parks?" by Robert Cahn
(see References). Invite an official from
the National Park Service or your state’s
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park service to trace the use:of state and
nationa! recreation areas overthe past

25 years. How do the parksptan for the
growing numbers of visitors? Ask the
official to discuss such problems as close-
together campsites, the need to reserve
sites far in advance, and traffic congestlon
in the parks.
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Political instability is foreszeable as long as a few nations contifiue to consume a
disproportionate quantiiy of the earth’s finite supply of resources.

Discussion

Rising expectations for the poor is a cruel joke
foisted upon them by the Establishment. As our
new economy of use-it-once-and-throw-it-aviay
pruduses more and more products for the affluent,
the share of our resources available for the poor
declines. (Davis 1970, p. 15)

The statement above is applicable on a
worldwide basis as well as within our own
economy. Since no individual, group, or
nation can possibly have control over all

life conditions, the consequences of actions
must be weighed in light of their value

for other individuals, groups, or nations.

The United States, comprising only 6 percent
of the world’s population, consumes between
30 and 50 percent of the nonrenewable
resources used each year. Yet because

our culture is so tightly woven around the
view of land and minerals as property to be
exploitéd in any economically feasible way
for individual financial gain, the only solution
many Americans can suggest o this
consumption imbalance is to reduce the
birth rates in those “‘other” societiss.

At the same time that foreign assistance
budgets are shrinking overall, Congress has been
earmarking increasing amounts for international
population program assistance. ...

. . . encouraging fertility reduction among
foreign peoples, important as such a goal might
be, almost inevitably will evoke nationalistic
resistance, as programs challenge beliefs ranging
from national virility to tenets of international
power politics. Making population the
cornerstone of development assistance could
raise enough opposition in recipient countries
to render both programs ineffective. (Population
Reference Bureau 1972, pp. 19, 20)

Even within the United States, sectors of
the black population accuse governmental
family planning programs of *‘racial
genocide” because of a heavy focus of
birth control efforts in ghetto communities.
In a position paper presented to the
President’s Commission on Population
Growth and the American Future, Dr.
Charles V. Willie summarized the reasons
why many blacks cannot easily dismiss |
the genocide charge:

Let me explain why blacks believe any national
program for family stability which focuses upon
family planning is a desperation move on the part
of whites to remain in control. Whites were not
concerned about the family structure of blacks a
century and a half ago. Then, blacks were nearly
one-fifth (18.4 percent) of the total popuiation.
This, of course, was during the age of slavery,
during the 1820s. Then, blacks were not free.
They were no challenge to whites. Although they
represented one out of every five persons in the
United States, and although the family assumed
even more functions for the growth, development
and well-being of individuals then than it
probably does today, American whites were not
concerned about the fertility or stability of the
black family. .. . Neither the size of the black
population nor their circumstances of family life
worried white Americans before black people
were free.

But come the mid-1960s, when the throttle to

- the Freedom Movement was open and

demonstrations for self-determination were going
full blast, white Americans became concerned
about the size and the stability of the black
family. Daniel Patrick Moynihan tipped off blacks
about what was in the minds of whites when he
described the situation as “‘acute’ because of -
the “extraordinary rise in Negro population.” The

. size and stability of the black family .. .is a

cause for aiarm among white Americans,
requiring a national program of family control,
now that black people are beginning to
achieve freedom and equality.

Blacks, of course, would not claim that there
has been an extraordinary rise in the Negro
population. The black population in America has
increased from 9.9 percent in 1920 to
approximately 11.1 percent today—no cause for
alarm. But then, maybe an increase of between
one and two percentage points of the total
population is an extraordinary rise if one believes
itis.

Activities

1. Have students write to the Agency for
International Development, Information
Office, Washington, D.C. 20523, for the
history and present status of U.S. aid

to foreign countries. Encourage them to ask
for instances or proposals of aid being
made contingent upon the receiver nation’s
establishing family planning programs to
reduce its birth rate.
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Discuss the issues in class. Has the
United States a right to withhold surpluses
and economic aid from any country? Would
such a policy be more justified if our own
poputation policy were stronger?

2. Duplicate and distribute to the class the
presidential statements on population in
Apperidix B, How has presidential policy
changed? Do presidential statements have
any influence on couples planning the size
. of their families?

3. Encourage students to read ‘“Whose Baby
Is the Population Problem?” (see
References). Have each student survey his
or her parents’ attitudes on U.S. population
policy. Questions might include, What
countries are contributing to present
pressures? Why? Which groups in the
United States have the highest fertility?
Which groups consume the most?

Hold a class discussion of the survey
findings, and clarify the issues. Do the
majority of the students agree with parental
attitudes? Are parents misinformed?
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Films

The Mounting Millions. 60 min., 16mm,

b & w. Indiana University, Audio-Visual
Center, Bloomington, Ind. 47401. 1969.
Focuses on India’s need for economic and
agricultural development and social change.
Shows how population growth makes
progress in these areas difficult. Special

“emphasis on alternative solutions to the

severe problem of food production shortages.



People by the Billions. 28 min,, 16mm, b & w.
Contemporary Flims/McGraw-Hili, 330 W.
42nd St.,, New York, N.Y, 10036, 1961, Glvos
historical viow of the death rate doclino, thon
focusos on prosont-day growth and crowdIn(]
on all conltlnonts,

Population Ecology. 19 min,, 16mm, color.
Encyclopaedia Britannica Educational
Corporation, Rental Library, 1822 Pickwick
Ave., Glenview, Ili. 60025, 1964. Gives facts

of population growth in a varlety of organlsms.

Includes lab demonstrations of different
animal responses to the same environmental
Iimits. Portrays fluctuatlon and limltation of
population sizes as the environment changos,
and explains population growth curve through
the history of mankind. Concludos that we
too must be governed by natural laws and
Indicates alternative ways of llmiting
population: starvation, disease, war, birth
control planning.

Maurltius. 30 min,, 16mm, b & w. Planned
Parenthood/World Population, Audio-Visual
Service, 810 Seventh Ave., New York, N.Y,
10019. Mid-1960's, Entire tiim devoted to the
population “explosion” on the Island of
Mauritius, representative of the earth in
microcosm. Most soclal probiems—
unemployment, political instanility, sluggish
economy, etc.—are seen as direct
consequences of rapid population growth.

The Population Problem: Japan, Answer in
the Orient. 60 min., 16mm, color. Indiana
University, Audio-Visual Center, Bloomington,
Ind. 47401. 1966. Historical and sociological
view of Japan, focusing on population
change. Describes relationship of population
growth to Japan's military conquests and
expansion in the past 100 years.

The Population Problem: India, Writings in
the Sand. 60 min,, 16mm, color. Indiana
University, Audio-Visual Center, Bloomington,
Ind. 47401. 1964. Detalls the effects of India’'s
uncontrolled population growth on her
economy, focusing on cultural and religious
resistance to change. Interviews show upper
and middle classes and governmental
officials very concerned over too rapid
growth. Gives basic understanding
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ol causes and congequences ol population
growth In Indian society,

The Population Problom: The USA, Scods
ol Chango. 30 min,, 16mm, b & w, Indiana
Unlivarsity, Audio-Visual Contor,
Bloomington, ind, 47401, 10060, FFocuses on
soclotal problems of congestion,
commuting, Inner-city lite, migration to the
suburbs, loss of tertilo land, poverty,
inadequate recroatlon and oducation
facllities, as they aro alfected by population
growth. Points directly to the need for the
U.S. to respond to ts own population
prossuro,

Boomsville, 11 1iin,, 16mm, color, Learning
Corporation of Amorica, 711 Fifth Ave,,

Now York, N.Y,. 10022, 10G9. Short animatoed
tilm produced by the Natlonal Film Board

ol Canada, deplicting the historical seruences
of modern clvllization, particulatly migration
to North Amerlica. Littlo emphasls on
population growth, but accuratoe portrayal of
urban growth and rolated problems.

No narratlon.

The Changing City. 16 min., 16mm, b & w.
Churchill Films, 662 N. Robertson Blvd.,
Los Angoles, Calif. 90069, 1963. Proesents
the soclal, economic, and cultural
opportunities of tho city and traces urban
growth through history to the present urban
oxplosion. Urban problems—land ugo
contlicts, blightod areas, population denslty,
displacemont and urban renewal—are
presented as casns in need of sophisticated
planning. Special emphasis on
transportation.

House of Man: Our Changing Environment.
17min., 16mm, color. Encyclopaedia
Britannica Educational Corporation, Rental
Library, 1822 Pickwick Ave., Glenview, lIl.
50025. 1965, Contrasts tho natural ecosystem
of a pond with man's environment, the cily.
Questions whether the problems of urban
sprawf, poliution, and slums must te the
perpetual legacy of the Industrial Age. Shows
pfanning as the key to breaking this legacy.
The tilin's strong points are its tracing of the
history of world poputation growth and
resource uso and its prosentation ol avaluo
orientation other than the econcmic one.
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Mutliply afid Subdue the Earth. 60 min.,
10min, colot. indiata Unlversity, Audio-Yisyal
Center, Bloomington, Ind, 47401, 1967,
Emphasizos land as a precious tesoutce and
dictalos veologically sound land use,
Leonomic gain as the basis lor 1and:use
planning is severely ctiticized, Case studies
of New Jetsey, Minnasota, Tahoe, Baltimore,
and Hawail convey the need for teform in
taxing ang 20ning.

Tragody of the Commons, 23 min., 16mm,
color, King Screen Pruductions, 520 Aurora
Ave., N., Seattle, Wash, 98109, 1971, Shows
population growth first through analogy with
the ovetgrazed common pastuteland, then
through examination of the degradation of
utban lite, Brings attention 1o black people’s
mistrust of the entite ecology/population
movemeant. Makes cleart slaterment tha!
population must be controllad.

Urban Sprawl vs. Planned Growth, 22 min ,
16mm, color, Stuart Finley, Inc,

3428 Manstield Rd., Falls Church, Va, 22041,
1968, Shows haphazatd palfetns of ythan
gtowth and cites planning dotie in
Brandywing Creek, Pa. Major theme is nged
1o undetstand the envitonment beforn
changing 1t in any way.

Beyofd Conception. 36 min., 16mm. colot,
Population Dynamice, 3879 Autora Ave.,
W, Seattle, Wash, 98103, 1968, Emphasizes
1he causes and consequoncos of the
nopulation explosion, Shows envitonmental
detatioration, lood production, and social
01e35U108 a8 titoblems impossible to solve
Withau! ¢ uthing population growlh
Discussea bitth contol methods and the
tesponsibility of each individual fot
avoiding unwanfed pregnoncies.

To Each a Rightful Shatre. 30 min , 16mm,

b & w. McGraw-Hill, Film Preview Library,
Princoton Rd., Highstown, H.J. 08520, 1961,
Contrasts the "have' and "have-not” nations
in the baltle 1ot sirategic »esources. Shows
Western man's wasteful use of these
tesources,

Tomottow's Children, 17 min., 16mm, colot,
Perennlal Education, 1825 Willow Rd.,
Notthfield, lil, 60093, 1671, A strong
indictment of man's tetusal 1o lollow nalute's
laws of balance, Shows our potential lo
respond to the physical and psychological
needs of our lulute children thiough controf
of our consumplion and reproduction
pattetns.



Introduction

The vety traditional huifie econoimics
or family life cousse is designed to help
students secure abilities, information,
and understandings usoeful as they prepare
for tho establishment of their homes.
In contrast, the objoctivo of the concepts
dovoloped hera tnt use in a not-so-
traditional course Is 10 help studonts
socure abilities, information, and
undaratandings useful as they preparo
for fultitling life actlvity, whether it be in the
home ot outside.

Women's roles and opportunities have
particular bearing on demographic
patterns. Every socioty has its ways of
channeling reproductive behavior, both
formally and informaily, through soclal
Institutions and cultural norms, In American
society we find specific, institutionalized
pronatalist (probirth) pressures:

(1) the socialization of the young Inlo sex-typed
1oles, with the boys polrted towatd jobs and the
gitls toward homa and motherhond,

(2) disctimination against the working woman and,
even moro, the working mother; and

(3) restrictlons on higher education for women

Such pressures aro 80 pervasive that they are
typically percelved as “natural,” and not simply
cultural prescriptions. They are 8o powerful that
aven the current movemeont for women's liberation
has hardly questioned motherhood as one of the

0418 10r tho modarn woman. (Commission on

opulationh Growth and the Ametican Future 1972,
pp. 90-31)

It is hoped that internalizing the concepts
developed in this chapter will encourage
young women and men to seek a greater
range of choice. Both women and men
must be free to develop as individuals,
to break out of the molds of sex stereotypes.

it

Family Life

Lovel |

Concept 1

Only tecently, and only 1~ the more modern
societies, has the death rate become low
enough 1o allow a smaller average

family size.

Concapt 2

Untll recently in most societies, childbearing
and child roaring wero consldored womon's
primary reason for balng.

Concept J

The Amerlcan woman should be able to
choose from a variety of roles and should
not feol obligated to thoso of wife and
mothaer.

Concept 4

Cansus and survey data show a relationship
between women's labor force participation
and their fortility,

Concept 5

Society's definition of how women should
gain fulfiliment is changing, and with it
the ways young women can plan for

thelr futures,

Level U

Concept 1

Life expectancy has increaseu dramatically
in most societies, lengthening the span

of time available for the fulfitiment of

many family functions.

Concept 2
The significant chianges inage at ma-riage
and In the spa: ng n° have

pronounce-* « - - N ot «
socletal . {g< oL i Jrowth) and an
individual level (family weil-being).

Concept 3

The timing of higher education, beglinning
of career, marriage, and birth of first

and last child can be acvantageously
changed by young men and wor.en,
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Level |

Concopt 1

Only recently, and only In the more modern socleti:
enough to allow a smaller average famlly size.

o Infait doath rate become low

Discusslon

In earlier timas, when health and medical
conditions were crude, many of the
infants a woman gave birth to dled within
a yoar. If a couple wanted to have two
or throe children grow up to help hunt for
food or farm the land comeday, the wife
would nave to give birth many times,
realizing that she would lose a number of her
bables.

Today, in most parts of the world, things
have changed. Particularly in the more
modern socletles, where women are
well nourished and can get good and
inexpensive prenatal cate, almost all babies
survive birth and live through the relatively
more dangerous first year of life. Note
the declining infar t mortality rate over
the past 30 years in the United States.,
(Tho infant mortality rate is the number
of deaths betoro age one per 1,000
live births.)

1940—47 per 1,000
1950—29 per 1,000
1960—-26 per 1,000
1970—20 per 1,000

This improved rate of survival means that
a family still desiring two or three healthy
children to survive to adult years will want
to limit the number of times the mother
gives birth. On the societal level, the

fact that fewer babies are dying means
that the soclety will survive and grow even
though cach of its families has fewer
babies.

Aclivi:.

1. H: ionts do a one-page research
pape =i+ Hutterite community in the
U.S.,-  ..xmo aware of the physiological
repro: iv > potential of American

wom: - .armation is available In most
ones-i s and in the tirst three
somzzz = Inthe References.

2. Invi. utritionist or nurse to explain

the @nv-iwmmantal and meaical factors
rmpOn:. e ‘or the major decline in infant
nmisAtalits 38, Encourage students to

ngsifn: - tthe Importance of socio-
t.ne o iictors and to ask why the United
& =6 ni3as such a high infant mortality
T st0d to other modern nations.
(S 2)

Reteri:icos

Poputation Reference Bureau, Inc.
Pockets of High Fertility Inthe United
States.” Population Bulletin 24: 25-55;
November 1968.

Baird, Dugald. “Variations in Fertility
Associated with Changes in Health Status."
Public Health and Population Change.
(Edited by Mindel C, Sheps and Jeanne
Clare Ridley.) Pittsburgh: University of
Pittshir~h Press, 1965, pp. 354-55.

h ind Mayer, A. J. "The Social
Bi-~%y - ry High Fertility Among the
Hutterss.  Human Biology 25: 206-64;
September 1953.

White House Conference on Children,
1970. Proliles of Children. Washington, D.C.:
Government Prirting Office, 1970. 187 pp.
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Zaiten.2tw-r, Thoms - tiolivationa! eéition, Englewour: Zlitis, 11.J.: Prertice-
Leo-is 0F Faslstan. - L Family Planing.: ill, Inc,, 1969. p:. 770
0 hay 1‘”“399' -nmography & .inarlcan Friends sarv.ce Committee,

THie-n N ~‘ho Shall Live? Mz = Control Over
Birth and Death. New York: Hill and

- -nk < 2er G, anc Locht, Jara, Wang, 1970.

Lie o roducton te the Study
Eunuie . rropared for -he Popul:-icoi: Browning, Harley L. ‘'Life Expectancy
Re:'mrers: Ruroau, Inc, Washinate: ~ . T and the Life Cyclk— Gume Interrelations.”
Com~ =ciks, 1968, 62 pp. World Populatior: The View Ahead.
(Edited by Richart: N. ~armer, et al.)
Haws= = «p M. "World “opulz -~ Bloomington, Inz. Hareau of Business
Grows e Population Dilem- Research, Indiam _miversity, 1968.
(Edite hillp M. Hauser.) Sesmirs pp. 227-51,
, TemtlE 2
! Infant Swat:s 7>~ 1,000 Live Births
, (Zeatns Urner one year)
— e
: Rank Zatr Year Hate
1 Argsthe 1ARNT 1971 11.1
; 2 Swvaesn 1969 11.7
3 Finlat 1971 11.8
4 HpPé. 1970 12.1
5 ~catkarm 1970 13.3
6 HATWITY 1969 13.8
7. Frame: 1971 144
8 Dennw K 1969 14.8
9 Switzu-tzm; 1970 15.1
1C New Ziad:-ind 1970 16.7
1" Austrai.. 1970 17.9
1 United Kincaem 1971 18.0
"R East Germiii 1970 18.8
14 Ireland 1970 19.2
15 Canad: 1969 19.3
16 United=Snis 1970 19.8
v Belghur 1970 205
8 CIenosity . + 2 1970 Pl
- Friziaspad Reo i
af feaimetis 1970 2386

Sou

Sta:.. cal Cifloo ! the tiniled Metosn. #Tuauwn and Vilal Stalistics Report: Dita
av. e as of 1 April Ti72, Neéw - - Umed Nations, 1972,
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Concept 2

Until recently in most societies, childbearing -:rz. zhild ~=4Ting were consar=red women’s pri-

mary reason for being.

Discussion

The inventions of the industrial
revolution released more and more men
from the daily grind of hunting, fishing,
and farming, but these inventions did
nothing to change the routine lives of
most women, whose primary reason for
being was still considered to be the bearing
and rearing of children. Girls were taught
to expect fulfillment in motherhood. Very
few were able to look beyond this
maternally defined way of life.

While it did not change the cultural
definitions of fulfillment for women, the
industrial revolution did bring about other
changes. Medical and public health
measures reduced the infant mortality
rate and lengthened the life span. Meanwhile,
changes in economic organization almost
eliminated the family as an economic
unit. Primarily in response to these social
and economic changes, women began to
work outside the home. But thoughts of
self-fulfillment—always an aristocratic
ideal-—were probably far from their minds.
They were still conditioned to believe that
their real fulfilment would come in their
private lives, as nurturing mothers and
supporting wives.

How could it? Modern culture encourages
husbands to seek stimulation and fulfillment
through their work roles and public lives
and encourages children to seek the same
through their school and play activities
with friends their own age. But social and
technological changes have both liberated
and deprived wives and mothers of their
traditional'time-consuming roles in the
home. Even full-time child care demands
only five or six years per child.

More and more married women are no.w
entering the American work farce. In
1940, 13.8 percent of the married women
living with their husbands worked.

By 1971, that proportion had:grown to 41

2z veni. .\ 3. Departmer: of Labor 1972,
p.2. Ther —ber of workrmg mothers,
pa~  Jlai f ose with children under the
ac ~fter also growimg.

- ocu's average working woman

fin: dlreeatin her wo—= role? [t seems
Gl "2 jobs most woman hold are
not. ve -/“:ulating or demarming of
crezati= -rgies. The three mz=upational
groist -0 vich women held T

mé&;ere 1 ositions in 1868 vi:: =

ore.ae . shold workuss (92— =rcent),

= .z workers (5 Derces 1. and
CianiCe - ~rkers (73 percznt). (L.S.
Deg@ris.=t of Labor 1969, p. 94;

Q- th= potential of women, whe: after
a# make ug nalf of the nation's specially
laiemd citizens, continues to gowntapped.
Therss:no longer any excuse for
Zmnesiting all our womarrpower either

o itz oroducion and care of children

o io e les designed to make women
seconstar mmd supportive to men.

Activiiess

1. Ernzourage students in half the class te
aeih through old magazines and
textbowss Far examples of the narrowness
atf theséiztly defined roles forwomen—
&2 haviny babies and beinggood
‘housewives. Ask the other heif to search
for sim*ar examples in currertliterature.
Schaiuie aclEss presentatiorand
ZiscWszinm afthe findings.

2. Aske=irfemale studenttorist,
overnight “he career possibiliii s she is
considerngand to explain brisity the
personz advantages and disadwantages

of =#en. Have each student share her
id=a3s in class. Tabulate on the.board the
wypes of iz being considerecand aw
many miydents plan to stantsheir witzegs
before mamage, befare hawng ~iiieren.
while their children areyoung, :+ only aite
their chifdren-have mowess awaxirom homs.




3. Suggest that each female class member
in=rwiew « male student or friend, asking
the=ssame kinds of questions as in #2
zmrve. Later ask each student to report the
amr=wvers she got, making sure to tabulate
tiram in the same way as was dcne for

tre class members. Now compare the
armswers. Encourage class discussion of
sir= reasons for various differences, their
—wsiorical basis, and particular patterns of
“mrerican society that might cause

secme of them.
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Concept 3

The American woman should be zgie to-choose from a wide v==rety of roi

feel obligated to those of wife anc=motker.

Discussion

Not all cultures limit women’s roles so
narrowly as ours does. in Soviet society,
for exampile, social pressure to entar the
work force is put on everyone who is able
to work, regardless of gender. For
mothers to work is considered good for
the country, good for the mothers, and gcod
for the children.

In the United States the married but
childless woman is feeling less and
less social pressure to stay hame
(although our value system still fails to
give support to the married woman
who chooses a full-time professional
career). But itis when she combines the
roles of working woman, wife, and mother
that the American woman feels real
strain, frustration, andioften guilt. Sheis
considered ‘“‘selfish’ iTishe leaves er
children during the day to work forher
own enjoyment and intellectual fulfillment.

Even those mothers for whom warking
is an economic necessity often feel:.guilty
for enjoying their occupations. Guilty
of what? Neglecting their children?
Psychological studies have shownthat
having a working mother does not atfect
children in any negative or undesirable ways.
Still the working mother feels gui#for
having “failed” in her most “impartamt” role.
Meanwhile many young women ai:ihome,
bored with their limited surroundires,
attempt to fill their lives by having
another baby.

One indication that American women:still
seek their-primary fulfillment througin
marriage and motherhood, despite:itie
fact that more.and more of them ame=:
working, is their average age at nrazriage,
which is one of the lowest in the Western
world. Early marriage usually means
early motherhood, which in turn aress
less time and fewer resources fovfigher
educationand advanced trainimg. This
early marriage pattern makes large-scale
participation in the professions:by women
extremely unlikely.

s amd should mot

Activities

1. Suggest tha-stidem=s wentiify and invite
two young profeszionaitEr=sr women,

one with a famiiy=nd cne without, to lead

& panel discussior abcut the comflicts they
confronted in trairing -or, etering, and
continuing with a care=r. Encourage the
women to discussthe zecisions they

made abowut marrizge, Zamily and household
responsibilities, training, etc., as they
affected and continuezaffect their working
toles. Encourage studentsto:ask questions
abmout the kinds of pressur=the women

- have faced from family and friends

cancerning their traditional responsibilities
tomarry and raise a family.

2. If pessible, ask a youmg mother who
marriediwhile still in high school to
descrit=sto the class any difficulties she
experierrced in finishing:school, planning
for college, or training fora career,
Encourage students to askpractical
questioms as to financial difficulties,
pregnancy, and the strain of keeping house,
babysittitrg, studying, and holding a job.
Discussidhe “trap” of ==riy marriage
and/or pregnancy.

3. A study by Jessie Bemard has shown
that women who earnec. adwanced degrees
during the baby-boom.z=cade (1945-55) had
a lowerthan average fettility rate. Ask
studentsto write @ one-=age explanation

of the possible r@asons Torthis:difference.
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<zncept 4

C=nsus and survey data show a relationship iz=wween women's labor /-

teir fertility.

Biscussion

'n-almost all sczzties studs==. =~
x3s0ciation has besn found to =»ist betwezen
~men’s fertility r=te=s and their participztion
it~ the work force. This relatiorship is
+ell documented in the United Siates,
Germany, Sweden, and the Soviez Union.

trrthe Soviet Union, where wormen are

encouragerd to enter professional.careers.
completed.urban families have an-average
ctfone child and completed rural:families
&n average of 1.25 children (¥¢mandel 1977).
in Sweden, where more and more women
=re employed, the:average campleted
“amily size is barsly over two ctiildren:
_Leyon 1968). Inthe United States we
find that a wife's work experience is:
ralated not only to actual family size; butt
zlso to what a couple expresses as itz

deal family size. Several Americarn=iudies

ave discoverad that the longer a wiie
-as'worked simce ‘marriage (hulting
sonstant age of wife or length-of marringe
51 both), the smaller the familv-she amd
ner husband expect to have. The diffesrence
-~ Zasired or expected famify size betvveen
ww2s who have:never wonkead ouliside:
ine r:ome and:ihose who tr@ve warked

five y=ars ormmore is @bowtane cziild.
(Blak= 1965, . 64)

It is not cle=zr, however, from any gftas
studies done=o far whether the.small
family ideal isvdue solely to the:wife™s
labor-forzre. pazticipaiion arwhethertime
desire frr.a sraall family precedes. eithsar
family experience orwork:experierm:,

Activities:

"% Ask stugsEAls toodhsmuss why there
maght ofiizn badifferences batween
wiat cowrples seeras.an ‘'ideal” famiky
ze and the famity size they theimssives
sxpect twrdaws: ‘Discussisocia! and
=conomic:presssures thatmight ¢ ome
o play.

Levetl |

2. Take an informal g: :zz survay of
how many children ea.;siudent expects

‘to have. Ask also how ~wamy imtend to

have @ career ouisids e mome for most of
their lives. Ask two claz:z=apresentatives tc
visii-@high school homs-zzonamics or

family life class in order = survey older
students:on the same quegstions. When

=sults of both surveys zr=organized in

wiszal form, have the class.discuss any

relzgionships they see te=tween plans to
work and plans for famitivsize. Inform
students of the relationrshimn found in many
societies besiween fertidity levels and
participation of womesr:in the labor force.
Emphasize the findircessot Blake.

3. [nwite a student ar-z=acner from a
nearbw high:sctimoliorcoliege sociology
class tw lead a discus=on @bout the:
possibie cause-effecsralationship.z-ong
the variables &' famii: size, advanozd
education, ane work prme participazion
by women.
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Concept 5

Level | 37

Society’s definition of how women should gain fulfillment is changing, and with it the ways

young women can plan for their fuiures.

Discussion

A woman feels strong pressure to fit
society's definitions of what it means to be
feminine, a loving wife, a responsible
mother, etc. This pressure affects the choices
she makes from early girlhood on, and it
has particular consequences for the sex
division of labor. If women work only when
they are forced to by financial burdens, they
will not plan ahead for training, will not
orient their lives toward a career; instead,
they will probably drift into jobs that are easy
to find and require little advance preparation.

Because in American culture many
occupations are considered “male’” and
others “female,” girls get an idea of what
work.is “proper” for them at a very early age,
and tihey plan (or do not plan!) accordingly.
Work rofes are not so narrowly defined in
certain other societies. In both Sweden and
the Soviet Union, for example, women are
encouraged to enter the professions.

Note in table 3 (page 38) the great differences
among the U.S., the U.S.S.R,, and Sweden in
the proportion of women in selected
professions. '

Let's look also at the number of years of
:schooling American girls receive. Many never
make it past high school simply because
they are girls; their brothers of equal or lesser
ability are urged to go to college. Although
there are more girls than boys in high school
graduating classes, more men than women
Qraduate from college—~a patternithatihas not
chamged since the beginning of this century.

The popular notion is that more and more
‘wommen are going on for professional training
‘these days, but the statistics tell a different
story. Women actually earned a higher
proportion of the doctorates granted in the
United States in 1930 (15.4 percent) than in
1967 (11.9 percent). (U.S. Department
©of Labor 1969, p. 191) The story is similar
for bachelor's and master’'s degrees.

The college dropout picture also gives us
clues to the low percentage of American

women in professional jobs. The dropout rate:
is thie same for both:sexes: four out of ewery
ten who enter. Tihe reascns for dropping cut
are gquite differ=mt, however. The men l=ave
college becausz of academic or persona!
adjustment probilems, while the women
usually leave because of marriage. On the
graduate level, women do drop out more
frequently than men. And, of course, many
able women never reach this level in the
fizst place.

All arrows direct the American girl toward
marriage and'mot taward professional
advancement. The main message she
receives, iin obvious: s well as sufbtle forms;,
is that in @rderto “be a womman'' she shouldi
seek marriiage and chiidren..

There iis prabably mo society im‘the world whicth
does not stress marriage as tihe prirnany objective
of the.overwhelming majority of its yomrmgwom:=n,
Men izze the marriage mandate, toc, but tiough
marriage isimplicitly emyphasized a== requisite
for manhoad, marriage ifiself is not szemes a goal,
a limitimg factor, or a stmte excludingtite man's
other rdle commitments. Men marry zmd seek.
happiness by chalienging the world; for women,
however, it is enough to marry and to tive ihappily
ever after. (Epsteim 1971, p. 62)

Half of our capable and creative
peopl@ are women. They have as much
potemdial for chatlienging the world 2z men do,
buithis potential is not developed in 2
haven of early rsarriage and motheshocc.
Young; women can plan and prepare far

- fulfillment & many other spheres, bt they

must start garly.

Activities

1. Have the classiinvite @ woman graduste
student (in law, mediicine, psychology, or
some other field)in discuss the development
off her career. Encounage questionms about
how early she:started planning hercourse
work and employment experience. Ask about
ttoe ratio @f men to women in herpeafessional
school or department and the kiruds of
pressures:and discrimination she experiences
in her academic and professional roles.
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TABLE 3.

Women. i Selecled Professions, by Country

({©Occupation Percentage)

Lawyers iPhysicians
us. 3.5% 6.5%
U.S.S.R. 36.0 75.0
Sweden 6.1 15.4

Dentists Judges Engineers
2.1% 2.0% 1.2%
83.0 30.0-40 28.0
24.4 6.7 1.3

Sources:
U.S. figures,

Mead, Margaret, amd Kumzlan, Framces, editors. American Women. New York: Charles Scribner's Sons, 1965.

Shelton, Elizabeth. “wx¢ the Scailes Weighted Against Women Judges?” Washington Post, September 19, 1965.

United States cersuszez.~1950 amd 1560,
Soviet figures,

Dubronina, L. Sowist wimen. Frinted in U.S.S.R., n.d. (Cited in Clyntin, U, Higher Education in the U.5.5.R. London, 1962.)

Soviet Booklet No.. 100.. (Ciled itn Dodge, Norton, Women in the Soviet Economy. Baltimore: Johns Hopkins Press, 1966.)

Swedish figures.

2. Encourage a few studemnis to dman
extracurricular investigation of the:zareer
counseling offices at their school amd at the
nearest senior high school. What diifferences
are apparent in the directions girl and boy
students are encouraged to take? Ask the
investigators to report their findingsto

the class for discussion.

3. Ask each student to find an article in a
magazine, newspaper, or book on the roles of
women and/or the women’s liberation
movement, and to take one argumant or case
from the article to defend or repudiate

on the basis of what she knows and feels
personally or has read or heard from others.

4. Have the class organize and sponsor a
mother-daughter symposium on the potential
of women. Encourage the planners te invite
all girl students in the school and their
mothers to attend this evening event. Allow
students to plan the program, but give
direction concerning resource people and
topics to be covered. Encaurage mother-
daughter teams to address:a variety of
changing women's roles: woman as creator,
woman as consumer, woman as companion,
woman as problem solver. |f possible, have
a sociologist or psychologist from a nearby

Rossel, James. Wamem in Swedan. Stockholm: The Swedish Institute. (Based on 1960 census.)

college or university speak on the strain more
and more women are experiencing today
because of role conflicts.
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For Further Classroom Use

See resources listed on page 43.
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Life expectancy has increased dramatically in most societies, lenjthening the span of time
available for the fulfillment of many family functions.

Discussiori

Only recently in human history have we
been able to exercise any important control
over our mortality. Slowly declining death
rates have been well documented in Western
Europe and North America for several
hundred years, but in the developing
countries, where a large share of the world's
population is to be found, the decline has
been more recent and more spectacular.

In times past, the high probability that one,
if not both, parents would die before their
children reached maturity had a very
significant effect on family institutions. The
survival of the society depended upon early
marriages and early and numerous
conceptions within those marriages. Today,
in contrast, most people born in the more
advanced societies can look forward to
reaching virtually all the important stages
in the life cycle. They can make plans for
their entire education and work life with little
fear of not being able to carry them out.

The intriguing questions now are, When
and how will the family institution that
evolved over many centuries in response to
high mortality conditions change in response
to the greatly decreased risk of early death?
What are the possible effects of longer life
expectancy on the spacing of key events in
the family life cycle? Most important events
and stages of life—education, beginning of
work career, age at marriage, age at birth of
first and last child~—are associated with
given ages. These associations can change,
however. More important, such changes can
have marked repercussions on the societal
as well as the inidvidual level.

Let's examine the trend of age at first
marriage during the period when life

expectancy was increasing significantly in the
United States. Between 1890 and 1960, life
expectancy at age 20 increased 13 years for
men and 11 years for women (.Jacobson
1964, p. 36). It would seem reasonable that
the spacing of key eventsin the typical
lifetime would also have changed, to take
advantage of the longer time span available.
Specifically, we might expect that age at
first marriage would have risen. But exactly
the opposite happened. Between 1890 and
1960 the median age at first marriage
declined about four years for men and about

two years for women (Rele 1965, p. 220).

Activities

1. Have students do some research

into their own family histories in an

attempt to find our how many years their
great-great-grandparents lived. Allow three
or four weeks for this assignment so that
genealogies can be located. Schedule a
class period for reporting and averaging the
ages at death. Compare this average

with the average life expectancy of U.S.
citizens born in 1900, which was 47 (46 for
men and 48 for women).

Ask a team of two students to phone or
visit a iocal life insurance company to find
out the average life expectancy of people
their own age. Have them report these figures
back to the class to show the dramatic
increase in life expectancy over the last
seventy-odd years.

2. Building on the findings of activity #1,
lead a class discussion of the possible effects
increased life expectancy could have on
family formation. Consider age at several
stages of the life cycle: education, beginning
of work career, marriage, birth of first

and last child.
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TABLE 4

Effect of Median Age at Childbearing on Future Population
(Based on Series D Census Projections)

Median Age Ferti/ity' Population
of Mother v Assumption in Year 2000
27.2 years 2.45 children 280,740,000

per woman
25.1 years '2.45 children 288,293,000
par woman

Source:

U.S. Bureau of the Census. ‘'Projections of the Population of the Unitad States, by Age
and Sex: 1970 to 2020." Current Population Reports. Series P-25, Nos. 448 and 470.
Washington, D.C.: Government Printing Office, 1970, 1971.
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The significant changes In age at marriage and in the spacing of births have had p«onounced
repercussions on both a societal level (population growth) and an individual jevel (tamity

well-being).

Discussion

Not only has age at first marriage declined,
especially since World War Il,* but family
formation patterns have also changed. For
women, the interval between first marriago
and birth of the first child has doclined
slightly, and the time intervals between
subsequent births have been reduced.
Surprisingly enough, these slight changes,
which have allowed most women to complete
their childbearing period by the age of 30,
have had quito pronounced effects on
population growth in the United States, The
short-term effect has been to increase today's
population by several million over what it
would have been if the timing and spacing of
births had remained unchanged. The long-
term effact has boon to decreaso the
span of a generation.

What aro tho effects of these timing
changos on family well-being? Age at firat
marrlago Is closoly rolated to the stability
of the marrlago, and thore is no questivn
about the costs of unsuccesstul oarly
marriage to the couplos involved. Othor
eflocts on ihe family cycla have been pointed
out by Freedman and Coombs, Their Detroil
sample survey of white women living with
thoir husbands rovealed a ‘'strong and
consistent” rolationship betwaeen timing of
births and aconomic position (measured by
current Income or accumulated properly).
The sizabtle minority (20 percent) of couples
In which the wifo was premaritally
pregnant were “particularly disadvantaged
economically,” partly because they had
the rest of thair children more quickly than
other couples,

The lov/aring of aga at first martiage
has worked 1o comgress within the brigf tima
span of the early Iwenties many ot the
most important stages of the lite cycle:

P Thers has Lekn 8 LM Hibw (ipeb thah Ohe year) diftie the Barly
1960 & (National Camtel 105 Hualh Sielistne ABF4_ p 1-14)

advanced education, mariage, beginning of
work careet, and family formation. in shott,
we have sutcCceded in pushing back the
threat of death but have not even begun to
use our increased longevity to our own

or our socioty’'s advaniage,

Activities

1. Invite a young mother who married while
stilt in high schoo! (0 discyuss with the

class the difficutties she and her hyshand may
have had in tinighing £Chool, L1aining fof
Cateer, providing tor thildren, puttuing
special inlerests, elc.

2. invito a demogtapher (College student ot
profossot) (0 acquaint sludents with tlie
concopl of “goneralion span.” Ask him of her
1o oxplain thoroughly the long-letm effecis

a3 reduction of genetalion span has on
population gronth, 1t preparalion for this
explanation, ask students 19 be 1amiliar

with table 4 (page 40).
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Concept 3

Tho timing of higher educstion. boginning of career, marriage, and bdirth of first and last
child can be advantageously changed by young men and women.

Discussion

Would the qualily of fife fof families and
societies be imptoved by a widet spating of
out key lite stages? Panticulaty in the United
States and other modetn nations, tha tocent
squeszing of agvancegd agucation, eatly
working years, martiage, and family 1ormation
inlo the age pediod O the eatly Iwenties
N3s few advanagses 157 tha individual, the
couple, or the socicty.

Couples whe have Iheilr Chilgren very Soon
ater Mmarfiage GuiCkly fate §:eal €CONGMIC
preseute, aticulatly o Ihey Rave matied
youhy Pursuing their edutatiphs, prepating
1ot and romimitliig thethselves 1o theit
cateeis, 200 making sactitices 1ot Wwiute
gans all becoms quite dMNcult once there are
Eratdren 16 be conside1ed. The young wile
ONER 1606 Bet&e LHAPPE if the 16PNV
fakhe and terpoheibiliios of houibkeehing
and thild tpating duting the yoats whoh hot
oppottunities (ot highot education and cateer
HaRing ato biest. The pregasnt hich sthool
ot Lollepe EpoUL, evet i happily mattied,

b handic. appod ih wavs ghe canhol
easily change,

Thote g gemographic as wall as petsonal
AgvaItages 19 1aising the Ave 436 A9
At moifiage by several yeais and 19 planaing
I9Rges ihted vals boteseh bilths veh withoyl
afty (O30 CHON b AverAje COMmpletiod lamily
sife ese twa Changes windd gieatly 1edute
UTh fates. Rasing the e St MaINnade Ras
the ifadiale et o dedaying st bifthe

that much 16nhger, and the 1ong-1erm ellect of
IREFEASING the £PAR 6f & genelation.

Al & tiffie wheh fnost of the poor eountties
ate lrying 1o stow their fate of population
growth, these changes could make quite a
dilerence, especially il combined with
ieductions in completed {amily size, For
wothen it developing socielies, the burdens
of dependency and Poot health irought
o by eatly and ltequent childbeating could
3¢ greatly lessened by A change in $pacing
ALt 506 a1 MB1NS0e would alLo free mote
Women 1o emer the 1abos torce, probably
esuilAg inlowered lertility.

Activities

1. Opetithe class 1ot 3 distussion o key
e s1ages” in OUr sOCIety aRd O1hers. Ack
students 10 L6t the S18066 AR IREN 10 Gides
Them in the soquehlo they Consider best

ot theit owh and theit lamily's fulute
Discuss the advantagos and disadvantages
01 gvetiap

2. Discuss whal demontaphors mean by the
“teptogductive petiod’ ot a woman's lile
{usualty consideted 10 be betwedn the ages
o1 15 ang 44), DeCide whelther this is a mote
Physiolpgically than s0cially delined period
in DYr 60CIety and in pthers. Discyss the
sotial eflects a lali age al marnage Ras on
11§ fepreduttive Ppetind. (I ehotlons i,

B coutve. and il alsd moans That firsd ftthy
Can be gelayed that sych longar ) Ty 1O soe
9w A Righet ayedage 39 al Maliiage

T0ulg actually feducd 4 Sotictly s bifth fate.

Later magviages
Dataysd tust hisths

Often Sowet Lithhe, and §ohjed
oot 10N Sfsan

Lowatad hHetn jate

T T S O R S0
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Introduction

Health, tood supply, and population
growth are related in complex ways, as
are health, deteriorating and crowded living
space, and population density. in both
cases, population growth is u variable that
Intensifies the problems caused by our
patteins of social and economic
organization,

As Pané Dubos leads us 10 s00, we human
being: -in astate of menial as well as
physical health—are uniquely creative and
adaptable animale. The dangerig that in
adapling 10 our increasingly complex and
crowded envitonment, we may (086 out
most human social ahd mental
characteristics. Tho implications of our
adaplability are animportant thread in the
discutsion of the following concepts,

Level |

Concept
Today there is & new rc'ationship between
health, wealth, and population: ' The richet

Health

a society aspires to become, the fewer
additionzl pecple it can support in conditions
of froedem and hoalth.”

Concept 2

A healthy life in a more crowded world will
depend on our ability to make continual
changes in our relationship with the
anvironmeont,

Level Il

Concept |

The etate: of health or disease are measures
of the succaess of failure of human efforts

to adap! to environmantal challenges.

Concept 2

The problem of crowding is more complex
in human than in animal populations,
tecause it is largely determined by social
and culliral conditions.

Concept 3

Limiting tho number of persons In an area
makes it possibloe to uso tho avallable

social and physical rosourres in such a

way a8 (o more easlly malntaln a satlsfactory
stalo of heatth,
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Level |

Today there is a new relationship between health, wealth, and population: “The richer a
society aspires to become, the fewer additional people it can supportin condilions of freedom
and health.” (Population Bulletin Junc 1970, p. 2)

Discussion

We must stop to consider the ultimate
environmental and health consequences of
our efforts to narrow the economic gap
between nations while both U,S. consumysion
levels and world population continue to
increase. With a 1972 world population
of 3.8 biilion and an annuat growth rato
of about 2 percent, we can expect that {2
the end of this century 6 to 7 billion peojs
will be alive and dependent upon the gloun's
resources for food and a decent standard
of living. But even now, two-thirds of tt:
world's people are jll-nourished. "Hundreds
of millions of people are not adequatoly
fed even by the dietary stgndards of hogs
currently being fattened for the U,S. markot."
(Ogburn 1970, p. 9)

Where Is the food of the future to come
from? It has been estimated that if all tt @
potentially arable land in the wcrld were
cultivated to a Eurcpean production
level, 3.7 billion people could anjoy a diet
similar to that of most Europeans, (Brown,
etal., 1957, p. 67) But world population is
already 3.8 billion. Can the West (the United
States and Europe, primarily), which already
imports more proteins than it exports,
really help the rest of the world reach
Western nutrition standards? Is there any
hope of meeting the nutritional needs of
all the world's peoplesin tha future?

Let's consider the four sources of food
often relied upon by those who helieve
technology can solve the problem:

» The dream of billions of fertile new acres
ignores the fact that a third of the earth's
total land area Is already tilled or in pasture;
a fifth of the total area is covered with ice

and snow; another two-fifths is in the form

of mountains, unproductive ptateaus, deserts,
and arid zones. Only 850 million new

cultivatable acres remain. Food scientist
Georg Borgstrom calculates that we need

to use 125 million of these acres each

year 1o meet just the ossential nutritional
needs of the annual population increase

of 70 million people. (Borgstrom 1969, p. 300)

o What about food from the sea and from
fresh water tisheries? The ocean’s resources
are great, but the supply is hardly
inexhaustible, Our annual fish calch rose
from 5 million metric tons in 1900 to 64
mitlion in the 1960's. And what about

the supply of food for the fish? Tho
plankton at the bottom of the food chain
require wator rich in mineral nutrients.
Bocauso of the onorgy lossoes at each link
in the food chain, it takes about 100,000
pounds of algao to produce one pound

of cod. (Soe figure 6. pagoe 46.)

e Can we depond on chomically synthosizod
food? Major potroloum companios are
expanding thelir offorts to synthosize fats
from coal. Theo cost would bo oxtremely
high, howaever, and the supply ot petroteum
(one of our limitad fossil fugls) would

not meet the worla's food requirements.

¢ Increased food supplies from high-yleld
crops can only buy us time. Tho fruits of
what is now called the "‘green revolution™
raquire high levels of fertilization and
irrigation, both of which contribute to
imbalances in local and dislant environmonts,
Fettilizers requite such an abundance of
water that long before they ceuld be applied
universally, the water supply would be
exhaysted, Water is already being withdrawn
from atl the inhabited continents {aster

ihan it is being returned by pracipitation;

the net 1665 grows each year,

To provide barely adequate noutishmeont for tho
biltions of humans we shall have in the year 2000
and beyond, it appears that wa must brgak
radically out of tha hydrological pattern that has
supported man thraughout his histary,

{Ogbuin 1970, p. 16)
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There is no one solution. All nations
must tackle the problem of population
growth. Those with enough wealth to keep
their own people nourished must more
carefully consider the crucial relationship
now existing between wealth, health, and
numbers of people. The industrialized
nations, especially the United States, cannot
continue consuming natural resources at
present levels without jeopardizing the
well-being of other societies as well as
of their own future generations.

Activities

1. Encourage the student council to sponsor
a “Responsible Consumer Week.” Itmight
begin with an assembly illustrating (through
skits, posters, songs, etc.) the wide
discrepancy between the consumption
patterns of affluent and poor peoples.
Interested students can draw up and

FIGURE 6
A Food Pyramid

\

distr-bute lists of responsible consumer
oraziices (e.g., use of low-phosphate soaps,
resarnable bottles, recycled newspapers;
limited use of electrical gadgets).

2. Withthe help of a college instructor or
student of economics, study the economics
of recycling. Focus class discussion around
the following statement:

It might dispose the industrialized naticns, and
above all the United States, to be less prodigal in
their consumption of resources and to salvage
more of their wastes. ..... We are fouling auy
watemuays with orgamitwastes that migh: replace
the -muments whichweeextract from our
tarm=zds. Nearly:alittye wastes of our industrial
civitzzziton, the efflu=mts of factories, the bottles,
‘FEEEEE=. cans and cerizodies, are resources we
smEwasross the landscape at the same time that
wE e the earth -abtain their constituents.
Trmistcurrently an-economical practice, but it is
Tezdness nonetheless. (Ogburn 1970, p. 32)

Besume:.to have the«class consider the
aqrestion of corporate versus governmental
resromsbility.

Source:

Based on a drawing in Pringle, Laurence. One Eurth, Many People. Hrsr fark: The Macmillan Company, 1971, p. 29,



3. Have students make impromptu speeches
on such topics as “Rent it, return it, recycle
it, reuse it"” and “‘Buy it, burn it, bury it.”

4. Discuss what is meant by limited
resources and their eifect on food production.

Land: Total square feet or acres on

earth; amount of arable land; factors
limitina the use and productivity of arable
land (housing demands, highway develop-
ment, fertilization and irrigation
requirements).

Water: Net loss in water cycle each year
(precipitation minus withdrawal); polluted
waterways; demands for drinking, irrigation,
wildlife, marine life, fertilizer use.

Air: Polluted air stopping photosynthesis,
destroying plants and trees.

5. Invite an agriculture teacher or expert
to discuss the increased crop yields
resulting from use of DDT and other
pesticides and fertilizers. Ask students
to follow up the discussion with research
and a short paper on the environmental
dangers of pesticides and fertilizers

for animal, marine, and human life.

6. Earlyin the term have students read
Rachel Carson's Silent Spring (1962).
Schedule a class discussion of its
implications.

7. Ask four students to lead a panel
discussion attempting to answer the following
questions: What is a food surplus? Do we
have any such thing as a food surplus when

- thousands of people in our own couniry are
malnourished and millions around the

globe are seriously undernourished? Why
does the U.S. government pay farmers not

to grow crops?
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Concept 2

A healihy life in a more crowded worid will depend upon our ability to make continual channes

in our relationship with the environment.

Discussion

Although demographers (students of
human population characteristics:and
changes) disagr=e on haw fast the-world’s
populatiomwill grow and wien it'will reach
its peak, ll agree at least thaat the earth
will be muzch more densely populated in
coming y=ars than it has beenin:the past.
Throughowt most of human hisiory there
have been scattered areas of camgestion,
but now this condition is becarming more
widespread.

Concept 1 focused on the problem
of how to provide the bare nutritional
essentials for growing numbers of people.
But even if it becomes possible tofeed the
6 to 7 billion world citizens expected at
the end of this century, the-effects of
crowding may still make physical and
mental well-being impossible.

What will be some of the consequences of
a more crowded world? One, of course,
will be that the amount of space per
person will decrease. This reduction in
“elbow room” will be felt even in the
United States, where general living space
is still ample.

David Heer’s treatment of the social effects
of high and low population density is
relevant to our investigation of the health
effects, for itis impossible to consider
health without considering both physical
and social surroundings and their
physiological and psychological effects
on human beings. Much of the following
discussion is taken from Heer (1968,
pp. 31-33).

Research ori the effects of population
density has been carried out chiefly with
animals, and the findings cannot be applied
directly to human populations. John B.
Calhouii, experimenting with laboratory
rats, created an environment that provided
freedom from predators and an abundant

food supply, but increasingly crowded
conditions. He found that high densities
created mental stress, whichin turn caused
breakdowns in social and biological
functions, including—

o Mothers failing to build nests and to
nurse tizeir young.

o Fis=im infant mortality.
¢ Rise im matermzl:mcrizdity.

 Amoeng males, nomosexuality, extreme
aggression, cannibalism of the young,
and a desire forisotaticm.

Because humans:adapt to changes so
readily through:social znd cultural
mechanisms, wesare unsure what implications
these animal studies have for us. Crowding
seems to be a venyirelative term for human
beings: the way we respond to various
degrees of density is conditioned by
our culture.

Actually, both very low and very high
densities pose problems. Because human
beings are gregarious animals, a very low
population density usually.leads to loneliness
and sometimes to desperation. A relatively
dense population is necessary for the
exchange of new and useful ideas and
for the functioning of modern specialized
institutions and services (schools, commerce,
health services, etc.). But with higher and
higher densities, more and more pressure
is put on these services, and the sheer
number of social contacts forced upon
us “may cause mental stress to develop,
of a type and intensity which may be clearly
exemplified by the strain one encounters in
driving in the midst of a rush-hour traffic
jam.” (Heer 1968, p. 32).

As was pointed out in Concept 1, wealth
cannot always buy health. There are
limitations both on the earth’s capacity to
provide food and on our ability to function
in healthy and human ways when our
environment becomes increasingly crowded.



Activities

1. Through class discussion, emphasize
wow density levels determine the kinds
_-i-social contacts we expetience most
Trequently:

High density Low demsity
Seconcany Primary relatizsihips
relationstiips (family, friends
{sups.iicial

acguairit™nces)

Contacts—ot based
on functicms

Conzacts nased on
functior: = &2ing
served

‘Emotiorzt e nautral
contacts

Emotionaily
expressive contacis

Help stuczrzs-seethese differences by having
them try te==xplain how they feltwhen

they movet-up:from their elementary

schools to'the larger junior high. Did they
feel as if they didn't know anyone?

As if they were strangers? As if the teactners
couldn't care aboutthem or give them
individual attention? As if they were
soinehow less.immortant?

2. Invite a repres=ntative of Model Cities
or a community:k=alth clinic in the inner
city to discuss withthe class why the
crowding common to central city areasis
not the sole cause of poor and unhealthy
living conditions. Encourage students to
ask questions about other factors (political,
social, and economic) such as:.racism, unfair
housing policies, and average income.

3. Arrange to have four or five'tape recorders
available. Divide the class into.small groups
to (a) identify a stressful situation that city
dwellers or commuters are forced to endure
regularly, such as the subway:crush, the
traffic jam, the grocery store line, or the
crowded:beach, and then (b) interview

a person:in the midst of or just relieved

from that-situation, to determine the
frustration and physical and mental stress
he or she-may have experienced. Schedule
time for playing back these interviews for the
entire class. If possible, bring a.psychologist
in to react to some of the implicationsfor -
mental health.
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4. |naclassdiscussion, zrace the
development of specializztion and division

.of lzbor in human social 2volution, focusing

on health care as an example. Ask students
to list thee varinus types of people who

keep them hessthy, froms dentists through
public health afficials. Discuss the practical
rezed to live relztively clase to a number
ofiutherpeople.

Z. Followimyg activity #4, eitherin the
same clasz #'2ssion or at the next one,

ask an offi~al of the city or county health
departmer 2 discuss the serious shortage
of health mzijipower in most.communities.
Too many poople:zare dependent upon the
available me:dical resources, with the result
that many p- ar people go completely
without necessary:care. Discuss the role
growing population plays in intensifying
this health problem. Point out that 3.5 million
babies will be adced to the U.S. population
each year duringthe 1970’s.

6. Ask two teams.of students to debate
the following statement: “Wealth cannot
buy health.”
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Films

Tomorrow's World: Feeding the Billions.
54 min., 16mm, color. McGraw-Hill Film
Preview Library., Princeton Rd., Highstown,
N.J. 08520. 1968, Portrays history of
population grawth and gravity of:present
world trends in terms of widespread food
shortages. Shows various waysbeing
devised to farm the tropics, deserts, and
oceans.

The Mounting Millions. 60 min., 16mm, b&w.

Indiana University, Audio-Visual Center,
Bloomington, Irsd. 47401. 1969.

Focuses on the need for economic and
agricultural dexslopment and social change
in India. Specisi emphasis on alternative
solutions to the:severe problem of food
production shortages.

To Each a Rightful Share. 30 min., 16mm,

b & w. McGraw-Hill Film Preview Library,
Princeton Rd., Highstown, N.J. 08520.
1861. Contrasts the “have’’ and ‘‘have-nat”
‘mations in the battle for-strategic resources.

Shows Western man's wasteful use of these
resources.

Life in the Balance. 30 min., 16mm, color.
Modern Talking Pictures, 2000 L St., N.W.,
Washington, D.C. Z0036. 1966. Documents
the story of man’s -ace against hunger.
Shows patterns of-world food shortages
and changes in tire:environment due to
increasing popuization pressure.

For Your Pleasure. 4min., 16mm, color.
Mass Media Associates, 2116 N. Charles St.,
Baltimore, Md. 21218, 197 1. Color animation
depicting the transformation of a rural
scene into a crowded, noisy megalopolis.

Boomsville. 11 min.,16mm, color. Learning
Corporation of Anrerica, 711 Fifth Ave.,

New York, N.Y. 10022. 1969. Short animated
film produced by the National Film Board

of Canada, depicting the historical
sequences of modern civilization, particularly
migration to North America. Little emphasis
on population growth, but accurate portrayal
of urban growth and related-problems.
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Level ii

The states of health or disease are measures of the success or failure of human effarts to

adapt to environmental challenges.

Discussion

Perfect health is a utopian concept,
because human beings will never be perfectly
adapted to their environment. Benjamin
Franklin's dream’of a time when “all diseases
may by sure means be prevented or cured,
not excepting that of old age, and our lives
lengthened at pleasure...” has almost come
true in several Western countries, thanks in
part to social and medical advances. Yet it
should be clear that health and happiness
have not followed in step with social,
economic, and medical progress.

An abundance of material goods and the
miracles of modern medicine are not enough
tc:counteract the stresses apparent in man's
urban environments.

A paradox in today’s health picture is that
despite obvious improvements in nutrition,
sanitation, and protection against heat, cold,
humidity, and physical fatigue, an ever
growing percentage of the population heeds
medical help. While more and more of us
are assured of relative safety and comfort,
and while we no longer need fear a
recurrence of the great plagues of the past,
still the need for medical care and hospital
i.acilities is increasing everywhere. It seems
that minor infectious processes now cause
more health problems than do chronic
illnesses. And just at a time when these
infectious diseases are on the rise, the
declining ratio of doctors and nurses to
patients means that the existing medical staff
and facilities are in ever greater demand
and under ever greater pressure. _

So we can no longer assume that further
boosts in our living standards will result
in health improvements. Even though human
beings now seem to be adapting fairly well
to pollution, crowding, overabundant diets,
monotonous surroundings, and other
environmental changes brought about by
economic growth, this apparent adaptation

may eventually cause considerable damage
to human health, both physical and mental.
The damage may be sv delayed and so
indirect that we will not see the cause-
effect relationship.

Activity

1. Acquaint students with the classes of
disease: acute, chronic, infectibus (major
and minor), etc. Give some historical
perspective on the most prevalent causes of
disease over the last several hundred years.
Ask the students to hypothesize atxout the
leading causes of disease and dezth in
modern societies, especia’ly the Umited.
States. Suggest an informal family andi
neighborhood survey to cetermine frequency

“and types of illness. Give the students a week

or so to complete the questioning and to
record their findings. Schedule class time
for tabulation, summation, and discussion.
Have some national statistics available for
comparison, and &ncourage questions about
any imarked local:differences. (Possible
explanations for variations can be sough in
the physical and social environment: climate,
watersupply, crowding, diets, occupations,
age makeup of community.) If students.are
inclined, move the discussion into pressures
of the physical and social environment that
might cause some mental illness as well.
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The problem of crowding is more complex in human than in animal populations, because it
is largely determined by social and cultural conditions.

Discussion

Crowding is becoming an increasingly
unavoidable part of human life, whether in the
congested urban cores or in the vast new
suburban housing developments linked by the
automobile and the crowded highways. One
consequence of the coniinuing urban and
suburban sprawli is that the old health
problems of water, food, and air pollution are
reappearing everywhere. Even with the
physical and economic comfort possible in
city environments, good health is not assured.

For centuries we have operated under the
widespread assumption that industrialization
and urbanization are unavoidable hazards to
human healith. The popular consciousness
contrasts the gray complexion and fiabby
muscles of the city dweller with the ruddy
cheeks and bronzed, muscular body of his
country cousin. In reality, however, lifein a
large and crowded city does not necessarily
preclude good health. The most congested
and most heavily industrialized cities can
provide conditions compatible with a long and
healthy life. The Netherlands, the world’s
most densely populated country, has one of
the world’s healthiest populations by
general medical standards.

Not much is really known about how dense-
a population would be ideal for the
iong-run healthy functioning of the human
mind and body. Crowding, of course,is a
relative term. A setting one person finds
crowded and stressful may seem quite
comfortable and interesting to another,
depending upon his past experience. So the
significance of population density must be
measured in light of the past experiences of
the group concerned. It is these experiences
that condition the way the group members
respond to their physical and social -
surroundings. For example, the “‘proper”
distance between persons in a group varies
from culture to culture. Many Americans,
viewing privacy as a basic right and wide

open spaces as a basic good, wouid find the
closely shared existence in Hong Kong's san
pan communities distasteful, if not intolerable.

What have we said? That human groups
can adapt over time to a population density
that might once have been harmful to them.
The world has become more and more
urbanized, and most people now accept the
constant contact with hordes of other human
beings as a normai part of everyday life.
This is not to deny, however, the potential
dangers of crowded and poliuted
environments. Sudden increases in
population density can be as dangerous for
humans as they are for animals. During
the industrial revolution, the lack of
sanitation and the crowded conditions in the
tenements and factories had harmful
effects on the new laborers who had just
come from rural areas and were totally
unadapted to urban living. )

. Laboratory studies continue to observe
the effects of crowding on animals.
in chickens, mice, rats, and moles, crowding
causes an enlargement of the adrenal glands
and upsets both normal growth and

_ reproductive functions. Scientists studying

the epidemiology of “crowd” diseases have
found that susceptibility to many noxious
influences, including infection, changes with
association with other living things.

Because human beings so easily adapt to
potentially dangerous conditions, we cannot
apply to ourselves the resuits of experiments
with animals. A variety of biological and
social adaptations have probably eliminate
the immediately dangerous consequences of
crowding for us. Keep in mind, however,
that this very adaptability aliows us to adjust
to conditions that may eventuaily destroy
the values most characteristic of human life.
Our cuiture has provided social and medical
devices that allow us to survive and
reproduce in the midst of conditions that
may in the long run rob us of our health
and creativity.
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TABLE 5
The Urbanizing United States, 1800-1970

Urban Population

Year (Thousands) %
1800 322 6
1830 1,127 9
1860 6,217 20
1890 22,106 35
1920 54,158 51
1950 96,847 64
1970 149,325 74

Note:

Total Resident

Rural Population Population

(Thousands) % (Thousands)
4,986 94 - 5,308
11,739 o1 12,866
25,227 80 31,444
40,841 65 62,947
51,852 | 49 105,710
54,479 36 151,326
53,887 27 . 203,212

The 1970 figures do not total 100 percent, reflecting slight changes in the definitions used in the 1970 census.

Sourca:

Developed by the Population Reference Bureau, Inc., from data in U.S. Bureau of the Census. Historical Statistics of the United States,
Colonlal Times to 1957. Washington, D.C.: Government Printing Office, 1960, Table updated and reprinted with nermisslon from Population

_Bulletin, April 1970. p. 6.

Activities

1. Reproduce table 5 for class use and
discussion. Point out that in 40 years another
100 million people will be using our cities,
highways, subways, parks, and beaches.

2. Ask students to get figures (or supply
them yourself) from the city or community
planning office or the mayor's office on the
increase or decrease in local population
over the past year. If possible, get projected
figures for the coming year. What proportion
of the past year's growth, if any, was due to
immigration? What proportion was due

to natural increase (number of births

above number of deaths)?

3. If possible, assign cameras to groups of
students and ask them to photograph in their
surrounding area (a) an example of how
increasing population is being handled
(e.g., construction sites, highways, high-rise
apartments, new schools, new suburban

housing tracts), and (b) an example of
crowded conditions (encourage students to
use their own criteria).

4, ldentify, if possible, a student in the class
or school who has recently moved to the

city from a rural area, or vice versa. Askthe
student to share with the class his or her
reactions to the physical and esthetic
differences between the two locales. Bring
out the concept of adaptation to surroundings
by asking students who have lived all their
lives in either the city or the country if they
feel the same as the newcomer. What role
does culture play in helping us adapt to the
crowded conditions in our cities?

5. Have the class read Calhoun’s article,
“Population Density and Social Pathology”
(see References). Ask three to five volunteers
to lead a panel discussion of this article’s
implications for human health, if any. Assign
one panel member to focus on the role

of cultural differences in human reactions

to crowding.
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Concept J

lei!jhg the numbiet bl persons in an area makes il possible 1o use the avallable soelal and
physical resources in such a way as to more easily maintain a salisfactory siale of health,

thiscussion

thas become evident that a tapidly
mcteasing population is a 1eal batriet 1o
imptoving ghysical and inentat health,
Patticularly in modern societies, the
maintenance of human health depends
heavily on soc/al resources. These include
manpower {docttots, nursaes, tesnarch
sciontists), institutions (hospitals, community
health clinics, universities), and finantial
sypputt, When the population of an area
grows rapidly, through either immigtation or @
high tate of natutal increasea, one result is
oflen a setious shottage of such resources.
Health care in the United States is now ina
state of crists "partly because of an absclute
deliciency in health manpowst f:lus a
‘tmaldisttibution’ of the manpower that is
available.” accotding 1o James A, Shannon,
MO ., fotmer ditector of the National
Institu*es of Health. The manpowet shottage
makes Js incteasingly dependent upon
doctors educated abtoad. Some 20 peicent
of the new physicians licented annually to
ptactice inthe United States now come
from foreign countries,

The ¥ 5 miilion tiew Ameticans 16 be botn
each yeat dut 'fig the 1970's will intensify the
ptesen! crisis in health care, furthet defaying
the day when ali seclofs of the public will
be adequately se-ved. 1t will be increasingly
*mpossible 1o "calzh up" in the delivery
of putic services—welfate and education as
well as health—asg fang as our population
continues fo grow. Even when par capita
éxpendityres for healih services and supplies
inctease dtastically (as they didinthe U S,
between 1960 and 1867, tising from $140to
1232 per person), they cannot keep pace with
the demands of the present population plus

those 3.5 mitlion new babies added every year.

Population growth not enly hampets eforts
10 solva many lradilicnal health cate

problems, ut also feads to now health
problems ovoty day, as out ctowded urban
ateas place greater and greater demands on
available physical resources. ot example,
approximalely three-fomths of al’ U.S.
titizens now depend upon community water
supply systems. In 1969, 41 parcent of these
systems did not meet U.S. Public Health
Sorvico drinking water standards, (U5,
Depattment of Hoalth, Education, and Wellate
1070, p. i)

Ih animal populations « can be taken for
granted that territorial patterns of behavior
have an adaptive value, if not for the
indlvidual members of the group, at least for
the population as a whole, By limiting the
humbets of animals allowed 1o breed in a
given area, these behavior pallerns make il
possible for the population to make use
of the availablo resources in such a manner
as 1o mainlain a satistactory state ¢ health,
This kind of sell-regulation tesults in the
population’s short-term and the species’ long-
term fitness for the environment,

We human beings usually think first of our
personal, family, community, and natlonal
health. Rarely do we consider what we must
do 1o ensute the survival and health of our
whole species as a biologicat and social unit.
The innate biological and social forces that
reep most animal poputations from
mulliplying to the point where they run short
of food and destroy thelr habitat no longer
operate in us. if the human specios is to
survive and enjoy a satisfactory state of
health, we must rely on personat and sociotal
willinghess to regulale population growth.

Activities

1. Asktheclass lo read and discuss V., C,
Wynno-Edwards’ article, *'Self-Regulating
Systems in Populations of Animals”

(see Relferences).



2, Invito a rapresentative of your local
haalth department to addross tho ¢lags on the
shortage of medical manpower and facliitles.

3. In afollow-up discusslon, ask students
to clto Instancos whon thoy or a rolativo
rocoived dolayod attontion or no attontion at
nll from a doctor or donlist, bocause of
walting liste. Discuss tho problom of othor
nations that nood moro and moro doclors to
vurvo tholr own loss healthy pooploe but

are loslng many of thelr trained modical
personnel to the U.S., whore salaries

aro higher.
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Flims

Boomsville. 11 min., 16mm, color. Learning
Corporation of Amurica, 811 Filth Ave.,
New York, N.Y. 10022. 1969, Animatod tilm
showing tho historical consoquoncos of
modorn civilization. Littln omphasls on
population growth but accurato portrayal of
urban growth and reln*ad probloms.

The TIme of Man, 50 min,, 16mm, color,

Holt, Rinehart and Winston, Inc., Media Sales,
383 Madison Ave., New York, N.Y. 10017,
1971. Reviews man's evolutionary history and
looks at primates in their natural
surroundings. Main theme Is man's reliance
on a supportive ecosystom.

Pandora's Easy Open Pop Top Box. 18 min,,
16mitn, color. National Medical Audio-Visual
Center (Annox), Stalion K, Atlanta, Ga. 30324,
1967. Compares tho problems of clty lite
with the quiel of the country; tlashbacks
between the two environments throughout.
No narration.,

For Your Pleasure. 4 min., 16mm, color.
Mass Media Assoclates, 2116 N, Charlos St.,
Baltimore, Md. 21218, 1971, Animation
depicting the transtormation of a rural scene
into a crowded, noisy megalopolis.

Multiply and Subdue the Earth. 60 min.,
16mm, color. Indiana University, Audio-Visual
Center, Bloomington, Ind. 47401. 1967.
Emphasizes land as a procious resource and
enjoins ecologically sound land use. Case
studies of Now Jersey, Minnesota, Tahoe,
Baltimore, and Hawail show the need for
taxing and zoning retorms.

The Crowd, 20 min., 16mm, b & w, Learning
Corporation of America, 711 Fifth Ave.,

New York, N.Y. 10022, 1970. Visual study of
the signiticant part crowds play in human life.
Portrays crowds In parades, dance halls,
cathedrals, bulltights, racetracks, and riots.
Care must be taken in follow-up discussion
because we know so little of the psychology
and sociology of crowds.
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Population Ecology. 10 min., 10mm, color,
Encyclopaedia Britannioa Edueational
Corporation, Rental Library, 1822 Pickwick
Ave,, Glenviow, Hll, 860025, 1064,

Portrays tiuctuation and limitation ol
population slzos as tho onvironmont
changos. Explains population growth curvo
through human hlatory. Concludoes that wo
too muat be governed by natural laws,

Tomorrow'a Childron, 17 min., 16mm, color.
Parennlal Eduoation, 1825 Willow Rd.,
Northtield, lll. 60093, 1971, A strong
indlctment of man's refusal to tollow
natura’s laws ol balance. Shows our
potontlal to respond to tho physical and
paychologlcal noods of our future children
through control of our consumptivn and
roproduction pattorns.
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Introduction

Students of history or the social studies
learn a collection of facts about the rise
and fall of past and present civilizations.

If they can appreciate the interrelationships
between a civilization and its environment
they may develop an ecological as well

as a historical awareness.

An important objective of the unit that
follows is to deepen the students’
understanding of how current populaticn
growth and consumption rates are both
depleting natural resources and depriving
us of personal freedoms. Students who
consider the status of present-day
civilization in an ecological-historical
perspective are the ones most likely to
accept their own personal responsibility to
help stop environmental deterioration and
to create a high-quality environment for
future generations.

Level |

Concept 1

The resources used by a community take
on different values as the community
grows in size and organizational
complexity.

Level 1l

Concopt 1

Throughout history, as tho human
population has grown in numbors and
noeeds, culturai machanisms have been
dovisod to incroaso tho carrying capacity
of the world ecosystem,

Concept 2

Enlargements in the carrying capacity of
the world ecosystem, due primarily to
increased use of fossil fuels as a power
resource, have made possible an
unprecedonted increase in population
growth in the modorn era.

Concapt 3

The finite supply of natural resources—
aspecially fossil fuels—Is one limit on our
abllity to go on enlarging the carrying
capaclity of the world ecosystem.

Concept 4

Current population growth and resource
depletion rates are putting pressure on the
carrying capacity of the world ecosystem,
as seen by the onset of automatic feedback
controls.
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Concept 1

Level |

The resources used by a community take on different values as the community grows in size

and organizational complexity.
Discussion

"Land is a good example of a natural
resource valued differently by different
societies and at different times. The
concept of community land took hold in
New England, for example, under the
influence of religious sects that valued
"‘cooperation”; this value influenced the
New England form of government (town
meetings) as well as the pattern of land use
(common pasture). New England’s
mountainous topography and rocky soil
were other factors contributing to common
land use. As community size and
organization grew, the “‘commons” became
valuable as a recreation area (public
park) rather than as a pasture.

Different land use values have often led
to conflicts between communities. The
conflict between the European settlers
and the First Americans, for example, was
caused in part by the contrast between
private and community property values.

To the joint-stock companies of Virginia, intent
on commercial profits, and to the colonizing
Pilgrims, exclusive possession was the be-all and
end-all of landownership. But the Indian's “title,”
based on the idea that he belonged to the land
and was its son, was a charter to use—to use in
common with his clan or feliow tribesmen, and
not to use up. Neither white nor Indian fully
grasped the concept of the other. The Indian
wanted to live not just in the world, but with it;
the white man, who thought in terms of estates
and baronies, wanted land he alone could
cultivate and use. (Udall 1963, pp. 6-7)

Later, conflict between the values attached
to land by ranchers, farmers, and urban
recreationists led to the multiple-use
philosophy of public land management.

Different land-use patterns were also a
factor in the Civil War. The North valued
the availability of free land for individual
ownership. The South, in contrast, had an
economy based on cotton, which could not
be grown profitably without large tracts of
land and cheap labor (slaves).

Activities

1. Have students list and discuss (a) natural
resources valued and used by Western
peoples, and (b) changes in the values
attached to these resources as

communities have grown in size and
complexity down through history.

2. Help students trace the history of public
park land in their own community. What
former uses did it have? (Common pasture?
Industrial landfill? Swamp?) Ask the

" superintendent of a nearby park to visit the

class and explain his park’s history. Who
madc the decisions about its present form
of use? Who is in charge of protecting
the park for this use? Have the students
prepare a list of questions to ask the
s'perintendent or to research for themselves,
perhaps by talking to long-time residents
of the area.
3. On alarge U.S. map, have students
identify and mark (a) major cities located
on rivers or large bodies of water, (b) the
major railroad linkages built beginning
about 1840, and (c) major cities on the
rail network that developed. Discuss the
kinds of community and industrial
expansion that have occurred at each
major connecting point along railroad lines.
In this manner, students can see for
themselves how a change from dependency
upon water and animals to dependency
upon machines (mineral resources) has
been a causal factor in the expansion in
size and organization level of American
communities. As part of this activity,
consider taking the class to the local railroad
yard. Ifitis now abandoned, useitas a
good example of how land once set aside
for one use no longer has value for that use.
How can such now wasted space be
converted to a valuable use once again?
William Whyte’s The Last Landscape
(see References) should be useful as a
teacher’s guide.
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4. Have students collect and compare
folklore and folksongs of the American
pioneer and the First American that reflect
different sets of values toward land and
other natural resource use. Suggest that
they read Garrett Hardin’s article “‘The
Tragedy of the Commons” (see References)
and discuss it in class.

5. Have students use the following as the
topic sentence for a theme, illustrating it
in their own ways based on individual
research: “Conflict between values attached
to natural resources (especially land)

by ranchers, farmers, and urban
recreationists led to the need for a
muitiple-use philosophy of public land
mai..oement.” Ask them to speculate on
the co:tinued value of a multiple-use
philosophy as the variety and needs of the
American people continue to grow.

Level | 61
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6. Have students trace the development

of certain land-use laws (e.g., the Homestead
Acts) in the United States up to the Civil

War period, noting the difference between
Northern and Southern reactions to

these laws.

7. Ask the class to identify a natural
resource in the local community around
which value conflicts have developed.

For example, they might consider a highway
location dispute, which pits those who
value the land along the proposed route

for residential or recreational purposes
against those who feel it should be used

to accommodate more automobiles. Have

. students define the conflict and suggest

possible solutions, and then publicize
the conflict and their own recommendations
to the rest of the community.
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Massialas, Byron G., and Zevin, Jack. Man
and His Environment. Chicago: Rand
McNally and Co., 1969. (See especially
Exercise 3, “Determining Where People
Settle.”)

Lee, Everett S. Population Profiles.
Washington, Conn.: Center for Information
on America, Box C, 1972. (See especially
Units Il and IV, ““Building a Nation'' and
““Conquest of a Continent.”)

Anderson, Randall C. “Introducing Concepts
from Cultural Geography Through
Problem-Solving."” Journal of Geography

67: 29-35; January 1968. (See especially
“Population Patterns and Resource
Development.”)

Hertzberg, Hazel W. Teaching the Age of
Homespun. A guide unit for 7th grade

social studies. Albany: Bureau of Secondary
Curriculum Development, New York State
Education Department, 1967.

Films

Boomsville. 11 min., 16mm, color. Learning
Corporation of America, 711 Fifth Ave., New
York, N.Y. 10022. 1969. Short animated
film produced by the National Film Board of
Canada, depicting the historical sequences
of modern civilization, particularly migration
l0'North America. Little emphasis on
population growth, but accurate portrayal
of urban growth and related problems. -

No narration.

The Time of Man. 50 min., 16mm, color.

Holt, Rinehart and Winston, Media Sales,
383 Madison Ave., New York, N.Y.

10017. 1971. Reviews human evolutionary
history from an anthropological perspective;
looks at primates in their natural surroundings;
studies primitive populations in Africa

and New Guinea to show how man can °
interact with his environment without
causing severe imbalances. Main theme

is our reliance on a supportive ecesystem.
Concludes with a 10-minute flashback on
human intrusions into natural systems over
the last 60 years. Stresses population
stabilization as a necessary step in regaining
balance.
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Level 1l

Throughout history, as the human population has increased in numbers and needs, cultural
mechanisms have been devised to increase the carrying cupacity of the world ecosystem.

Discussion

The high school student should already
understand what a *“culture” is and how
different cultures use different natural
resources to satisfy the same basic needs.
He or she should also be aware that each
cuiture’s growth and interaction with others
was made possible, in part, by an expansion
of its resource base from family to
community to other communities, and that
resources were often the basis of value
conflicts between cultures.

Now the student can focus on the cultural
mechanisms people have devised down
through history to expand their resource
base, i.e., to increase the carrying capacity
of the world ecosystem. The first two.such
mechanisms were very basic:

e When we began to live on permanent
sites and to domesticate plants

for food, we changed our place in the
various food chains from secondary

or tertiary consumer to primary
consumer, increasing our accessibility

to the natural resources containing the
most energy. It has been estimated that
this change increased the carrying capacity
of our habitat a hundredfold.

e When we began to find new uses for
available resources and to move on to
new resources when the old ones were
depleted or had become obsolete, we
extended the carrying capacity of the
ecosystem even farther.

By the beginning of the agro-industrial
revolution, Western peoples had devised
still another important way to extend the
carrying capacity of their habitat: they had

begun to use the fossil fuels as ‘‘eneray
subsidies.” In 1850, while 90 percent of all
energy used for power was derived from
sources other than man and animals {e.g.,
wood, water), only 10 percefit of this
energy came from fossil fue:ls. But

reliance on fossil fuels has been increasing
immensely ever since. For example, the
production of crude oil has risen an average
of 6.9 percent each year since 1890.

(Watt 1970, p. 8) The institutionalized
application of labor and capital on fossil
fuels as a power resource has become the
chief modern cultural mechanism for
increasing the carrying capacity of the
world ecosystem to support growing
numbers of people and needs.

Activities

1. On alarge map of the United States,
have students mark with one color regions
that were settled early due to local
availability of agriculturally useful
resources to support small clusters of
pioneer families, and with another color
regions that became prosperous during the
transition to an industrially based economy.
What systems of resource use were devised
that made possible the growth of special
industries and populations in urban centers?

2. Toincrease students’ awareness of the
cultural mechanisms devised by their own
community to increase its carrying capacity,
tour a local factory and/or invite a local
industrial representative into the classroom
to talk about the history of his or her
company: how it was established, what
community resources attracted it, how it
increases the community’s carrying
capacity by creating more power, more
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jobs, more taxable income, more
services, etc.

3. Tour a local museum, historical society,
or historic landmark that describes the
history of the community, and/or invite to
the classroom a representative from one of
these places to discuss the community’s
growth as it relates to expansion in numbers
and kinds of resources used.

4. Ask interested students to write themes
on how the use of fossil fuel-based
technology has increased the carrying
capacity of their own community. Have
them share their theme ideas formally or
informally with other members of the class.
Have the class as a whole draw general
conclusions about how fossil fuel-based
technology has increased the carrying
capacity of other regions of the United
States and other areas of the world.

References

Boughey, Arthur. Ecoiogy of Populations.
New York: Macmillan Company, 1968.

Watt, Kenneth. “Whole Earth.”

(Speech given April 19, 1970.) Earth Day—
The Beginning. (Edited by the national
staff of Environmental Action.} New York:
Bantam Books, 1970. pp. 5-25.

Cloud, Preston. “'Statement.” Effects of
Population Growth on Natural Resources and
the Environment. Hearings before a
Subcemmittee of the Committee on
Government Operations, U.S. House of
Representatives, September 15-16, 1969.
Washington, D.C.: Government Printing
Office, 1969. pp. 3-9.

Heilbronner, Robert. The Making of an
Economic Society. Second edition.
Englewood Cliffs, N.J.: Prentice-Hall, 1968.
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Enlargements in the carrying capacity of the world ecosystem, due primarily to increased
use of fossil fuels as a power resource, have made possible an unprecedented increase in

population growth in the modern era.

Discussion

It took from the dawn of civilization until
the beginning of the modern era (1650)
for the world population to reach 500 .
million. Then, between 1650 and 1965,
the population skyrocketed to over
3 billion—a better than sixfold increase!
To better appreciate the explosive nature
of such a sudden rapid increase in
population, imagine man’s total time on
earth as if compressed into one 24-hour
day; the modern era would occupy less
than one minute. ‘‘Yet, this briefest
period of human existence has witnessed
the greatest increase in numbers.”
(Stockwell 1968, p. 171)

The modern era’s explosive population
growth is exemplified in the United States.
The first federal census (1790) reported
fewer than 4 million people here; today
there are over 200 million of us—a better
than fiftyfold increase in less than two
centuries. (See figure 7, page 66.)

There were two important causes for
this dramatic growth. One was the large
number of immigrants to the United States.
The other was the relatively sudden change
from a pattern of high birth rates and
high death rates to one of high birth rates
and /low death rates. (For further details
on this ‘demographic gap,” see pages
10-13.),

The lowering of ine death rate was due
not only to advances in public health
services but also to the application of fossil
fuel-based technology to agriculture,
‘sanitation, transportation, and
communication systems. These technological
advances, which came first, increased the
physical carrying capacity of the ecosystem.
Without them, the system would have
been unable to support the increased
number of people that resuited from such
subsequent public health breakthroughs
as immunization and antibiotics.

Activities

1. The United States is using up natural
resource reserves faster than any other
country. Between 1900 and 1956, the
amount of raw materials it used increased
fivefold. Of the 3 billion tons now used
each year, more than 50 percent are
minerals used by industry. One-third of
these minerals are found in the U.S.

(coal, sulphur, crushed s*one

one-thiret sra maviially found = e UL
(iror aroe. : “um, ZIine. copoery,

And ome-trirg are todally imported (micked,
chromium, asbestos).

Other resource use has also increased
tremendously. For example, the U.S. now
imports 23 percent of the iron i uses
and expects to be importing one-third by
1975. The U.S. demand for crude oil
tripled between 1925 and 1950 and is
expected to double every 10 years in the
foreseeable future.

¢ How does the increased rate of use of
minerals by industry reflect an increased
reliarice on fossil fuel technology?

¢ What happenead to the size of the U.S.
population during the 1900-1956 period when
resource consumption was increasing so

greatly? How does the rate of population

growth during this period compare to
that of earlier periods in American history?

« In what ways does the industrial use of
minerals in a fossil fuel-based system of
technology increase the carrying capacity
of the U.S. over time?

Let students answer these questions
individually through research and/or
guided reading. Then have a discussion
or debate of different answers.

2. Ask students to list the kKinds of goods
and services produced by the U.S. as a



Q

ERIC

Aruitoxt provided by Eic:

66 History or Sgigial Studies

whole and by their @wm cemmunity over
time. Does eachnew good or service
reflect a greater number of people and/
or a heavier reliance on fossi! fuel
technology?

3. The U.S. consumes 50 percent of the

raw materials used each year. Divide

the class into three teams to research

and report on the extant to which (a)
population growth, (b) population
concentration in technologically spcialized
regions, and (c) increase in per « i
consumption rates k. ave conircuted (v this
situation. Then ask the class a:
awhole to discuss what will hapgs =
current rates of population grow-h,
concentration, and consum:ition continue
much longer.
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Stockwell, E. G. Population and People.
Problems of American Society Series.
Chicago: Quadrangle Books, 1968.

Ehrlich, Paul R. The Population Bomb.
New York: Ballantine Books, 1970.

U.S. 91st Congress, 1st Session,
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on Government Operations. Effects of
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FIGURE 7
The Growth of U.S. Population, 1790-197¢

Sources;
Developed by the Population Reference Bureau, Inc., from Cata in

(1) U.S. Bureau of the Census. Historicai Statistics of the United States,

Colonial Times to 1957, Washington, D.C.: Government Printing Office, 1960. (2) U.S. Bureau of the Census. Statistical Abstract of the

Unjted States: 1970. Washington, 'D.C.: Government Printing Office, 1970.

(3) U.S. Department of Commerce, *Final 1970 Census Figures,"

(News release) Washington, D.C.: Office of the Secretary, November 1970. Graph reproduced with permission from Population Bulletin,

February 1971. p. 6.
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The finite supply of natural resources—especially fossil fuels—is one limit to our ability to
go on enlarging the carrying capacity of the world ecosystem.

Discussion

[1]t is evident that the fortunes of the world’s
human population, for better or for worse, are
inextricably interrelated with the use that is made
of energy resources. Although the human species
has always used energy to meet its minimum
biological requirements, it is only within recent.
centuries, with the advent of energy from fossil
fuels and from wind and water power, that
mankind has been able to increase its energy
utilization per capita significantly above this
minimum level. Despite the fact that the
exploitation of these sources of energy has had a
history extending over a period of several '
centuries, most of the developments during this
entiie period have occurred since 1900. (Hubbert
1969, p. 237) '

In the United States, the population
doubled between 1900 and 1956, but the
amount of fossil fuel and related resources
used increased fivefold. The U.S. demand
for crude oil—a fossil fuel—tripled between
1925 and 1950. The world production of
crude oil has risen an average of 6.9
.percent each year since 1890. If world
population growth continues at the present
rate, the total amount of crude oil needed
for all uses will double every 1Gyears. That
amounts to aworld population of 6 billion
needing 123 billion barrels of crude oil per
year by the year 2000.

What is the world’s carrying capacity to
accommodate this huge demand for crude
0il? M. King Hubbert of the U.S. Geological
Survey estimates that between 1,350 and
2,100 billion barrels of crude oil are left
in the earth. If the population continues to
grow in numbers and needs at current
rates, and if fossil fuels continue to be
used to supply the bulk of the world’s
energy requirements, ““‘the time required
to exhaust the middle 80 percent of the
ultimate resources of the members of the
petroleum family—crude oil, natural gas
and natural-gas liquids, tar-sand oil, and
shale oil—will probably be only about a
century.” (Hubbert 1969, p. 205)

Most people have heard about the finite
supply of natural resources, particularly
of fossil fuels, but they tend not to worry,
because they assume that we can turn to
atomic energy to meet our fuel requirements.
Is this a valid assumption? The three basic
mechanisms for getting energy from the
atom and the limitations of each are as
follows:

e Burner or converter reactors, which, like
coal furnaces, burn a finite resource
(uranium ores) and leave nothing to recycle
for more energy output.

e Breeder reactors, which take U2* and
convert it into energy and plutonium.
Plutonium can be recycled for further
energy output. However, breeder reactors
are riot yet being used, because they are
not economical and cannot compete with
coal combustion or burner reactors. The
finite supply of uranium is being rapidly
depleted by burner reactors.

e Hydrogen fusion, which traps energy
directly from solar radiation, is not yet
working, and physicists say it is so unstable
as to be more dangerous than practical.

So we are trying to increase the carrying
capacity of the whole ecosystem with
little assurance that the cultural mechanisms
so far devised to obtain energy subsidies
can keep pace with the growing numbers
of people and needs. Evenifwe did come
up with a suitable technology, there is
mounting scientific evidence that the
accelerating rate of energy use by a world
population expanding at the present rate
could not continue indefinitely; eventually
the tremendous amounts of heat and
particles released would radically modify
weather and other natural conditions of
the world ecosystem.
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Ac_tivitie:'a

1. Ask students to compare the population

. size and growth rate of the United States
and other developed, developing, and
underdeveloped countries. (Figures can

be found in the current “World Population
Data Sheet.” See References.) Have them
speculate on the future prosperity of the
United Sta’es in light of its growth rate and
import situation.

2. Invite a representative of the local public
works or sanitary engineering department
to report on the community’s waste

disposal system, recycling efforts, and
future plans.

3. Askthe class to discuss corporate
responsibility versus public and governmental
responsibility for intensifying recycling
efforts.

4. Have students write short napers on
“Responsibilities of the Consumer.”
Suggest that they focus on life-styles—
our demand for air conditioners, electric
toothbrushes, etc. Allow class time for
reading and discussing the papers.

5. Encourage students to investigate
irresponsible consumption practices in the
community and to determine how they can
be corrected. If possible, help them initiate
a program {o improve consumption
practices,
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Current population 3rowth and resource depletion rafcs are putling pressure on the carrying
capacity of the world ecosysiem, as seen by the onsel of aulomatic feedback contipls.

Discussion

Modern nations have been distinguished
by their large-scalo use of technology to
increase the carrying capacity of the wotld
ecosystem. We have tended to assume
that the population could continue tn
grow indefinitely, thanks to this ever
enlarged carrying capacity, 1.5, prosperity,
based on an early abundance of natutal
resources and technological skills, has
lulled most of us Americans inio cateless
confidence in our own know-how. We
cling blindly to superman technology
and our “inexhaustible™ nalural resources
08 088uronhce of conslant grawlh and
prosperity for all, But il is becoming
increasingly clear that our affluence tesis
on a shaky foundation.

Wo havo failed to take advantage of
ono of tho abllitios that distinguishes human
from animal populations: the ability to
chooso how wo reguiate—1tor ourselves—
a high-quality, stable environment. Our
unrogulated growth in population and
urbanization has led (o a deteriorated.
unstable environment, In the absence
of voluntary growth controls wo, tike
animal populations, are becoming subject
10 automatic feedback contiols from the
environment, 10 bring our accelerating
arowth rate back down to a stable level
that is balanced with the tinite supply of
natural resources in the world ecosystem.

Heara are some examplas ot how
unregulated growth has made us vulhetable
to tho operation of automatic negative
feedback controls;

¢ Anunregulated concenteation ot peaple
in yrban areuas has strained the carryng
capacity of sanicyltural land. Within tha
past 60 years, the U.6. has ehianged tiom

a farm-based 10 a Cily-based nation, A
contury ago the population wah ohly 20
percent urbanized; loday mote than 79
percent ol ys live in matropolitan areas

on 1.5 parcent of the natign's fand sutlace.

tCurrent ireds contanue, oy 10 years

60 percent of 81l AMEHCARS will 156 fiving
1A uIBan of suliirban settings (bee
tigute 8, page 70)

The land area ettupied by utban and
subutban population centlers continues (o
expand. Uthan sprawl annyaily paves Gvet
more than one millioh acies of agriculiyrally
proguctive tang, Each few Ameticin both
12kes an ayetage 0102 actes o1 1ang ol
of cullivalion if 1His thatbet, Thete ara
now 2.6 AC1es 6 BOnicwitur sl 1and tett
it the U5, 10 support each Ctiten
({Davis 1970, p. 14
» The accumuylation ot unbeiestatly wasle
Produits associated with yhoohiigliod
conceniration and comsymption patlomns
1§ siraiming tha capacity ol 1he ety gtmest
10 abs6rh them,

ALCOHTB0 1 106 TEin0ws il Ihed 16060 hud
Momenl in tho e, just bhe yeat & (tap !
Ametic an babies ¢ ah La o et tod 10 Wi up

24 bithan pounds of Beel, 200 mullioh frowhgs of
gloed and B 1 Hitlinn gaioss of gasplnie dyring
et COMBIUYE hitetime, |

{€athl mill comiibule tib shate 1o the Y4F
Mmillign 1a0s of sthohe aRd futnes, BEver mitheh
jutihed Catn, 20 mithion tons 61 papet, 48 billinh
cans, and 26 bilhon botlies the pverburdenad
otvitonment must absorh each year. (Davis 1970,
pp.o14 Y
o Misapplicalion of the economies gt scale
Ras mage ys more yylredatilds 1o the
consequences gl an gvetsinplitiog
chvirgamant, Much G out 2ucss i
IRCIeasing IRy CalyiRg CApacily of the
wotld of 95 ysiem Ras bech due 19 oyl
eHlicien! ptganifation o 1abot, capia, and
RSP ONS 101 UEING hatutal e S oS,
One element in this eflicienc .25 poen the
applicamon of wrat Adam Smith called
“@CONDHI: § O seale, as if the astomidy
g method G progyction.

URIGH Lately, we have Taieg 10 iealiFe
1l 6COHGMIeSs O 8CAle, which afddy th
The alitad in 68 Gut 1o, A0 B algily 16
Qut Limded natytal tesoultes. We Cattvetiod
irom a teudal thiea-fiedd system of iand
cyttivatiagn {which piasaived S featity
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through crop rotation) to monoculture
plarting techniques (row planting of one
ctop on a larqe tract of land), Monoculture,
with tho aid of mass-produced farmn
machinery, allowed more rapid planting
and harvesting of crops. Butin
standardizing agriculture to increase
productivity and accommodato tho domands
of a growing population, we oversimplified
the landscape and $0 became vulnerable
10 natura’s automatic feedback controls:
absance of specios diversity on large plots
of cropland left them open 10 widesproad
pest damagas, as in tho frish potato 1amines
ol the 1840's and the U.S. corn leat blight
of 1970.

o We have oversimplified the environmen
in otner ways for the sake of increased
ethiciency in accommodating growing
Pumbers of pedple and their heeds. To

cite three examples: (1) The large-scale
tohiance on eleciricity 1o satisfy power noeds
hns made us more vuinerable 10 widespread
poret Arains=-brownouls ang blackouls—
duting peak ust peliods (2) Overdependence
on 0ho moans of transportation, the internal
combustion engine, has been a major
cause of ait poliytion, The aulomobile
conttibules about 6V percent of the Air
pollution in the United States as a whole,
and as euch as 75 o B0 porcent in some
cities, notlably Los Angeles (Csposito

1970, p. 78) Aulomobile emissions have
peen linked 1o hoar disgase, respiratory
ailments, and cancer. (3) Mass-produced,
barlike City apanimants ang subyrhan
boysing Sevelopments may be 1he fastes!,
oyt ellciant way L0 heep Lp with growing
nousAg ASBds, byt they hive mada the
tahd 5 ape ugly aRd MOHGIORDUS

Activities

1. Shase with the £1ass the fcliowing
statement by totmer Sccielaty olthe

titedigy Stewart Ygall:

fiw attitedie 4 Mgia Tatal today thal the tiefied

o Bttt Aindad Aiaded & sl SO SalyatiDR
Hiew Golety ot gettihgg hiew o ofredty o e Lak todly
Fand slatemoeits Ly 0Cal Community leadolrs
{A5 1EPONed R RewsPape!s o elseahele)
thal 1eting the COMMON ADLON thal SInle

Leve! Il 7"

more people broaden the tax base, growth is
therefore ""good for the community.” Ask
students to discuss this notion in their own
terms, using their own values

2. Trythefollowing activily only with the
help of an economics teacher or professor.
Proparatory reading should include “In.pact
of Population Growth," by Ehrlich and
Holdren (see Relci-nces).

Through computer-based analysis of
statistics ohtained from the California state
comptrotior's office, Dr, Kennath Yatt, a
systems ¢cologist, studied cash flow into
all the municipalities of Calilurnia. Hs found
that the tax cost per taxpayer is higher in
growing and more densely populated
communities. Analysis of tho inunicipal
budgels of such communities showed that
the aced (0f boller sewage eyElems, mote
police and fite protection, mote hospitals,
mote schools, and more community services
of all kinds necessitated tho higher 1ax
rales, Watt concluded that the often
intangible added costs of growth are no!
taken fully into atcount in CosY/ benotit
analysis of ptoposoed growth projects. #
they ware, the net bonelits of population
g1owth would be seen 1o be negligible or
nepative!

As an gxample, a tealistic cost/ benefit
analysis ot a tactory project would incluge
consigeration of tha toliowing:

o Costs—Mote pyblic services (g provide
for gigwth in population dus 10 new jobs al
(actoty, Ovelciowding 01 18CIeA1oN AIBAS;
pollution control investment and sytveillance
needed al sita of new faciary.

o Denslils=—=Mota jobs 19t Mofe poople;
Population intlux iny €ommuynily, wider fax
50, MOte Yross incoma for the community.

Have students debate the pros and cons of
sych a factoty p1oject in theif gwh
commuynily and simyiate pubiic hearings

af it Make sute that all alternatives a8
cofsuderad 1t ihp Cotuhyhily wete able 19
CONO1 Glawth, wiuld that tako tho pesiute
ot ats valyatble natural tesources? What ate
the desiratle Chatacledshics of 4 glabie
Communly (Oh8 with 2810 Population
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growth) as opposed 10 a growing community?
Is the gross income benefit of a growth
project greater than the increased costs
rosulling from tho project? Let students
teach their own conclusions.

3. Have students analyze how the pressures
of population growth in their community may
be exceeding the carrying capacity of its
education resources, Encourage them to

try to obtain data from locel or state
planning offices on thair community's rates
of population growth and changes in ago
distribution over several decades. The
chzzgein 1alio of education tax producers
to education consumers should become
obvivis. Have th: class discuss the
problems posed and racommend ways to
solve them,

4. The following activily is approptiate {6

the study of the history of any geographic
region of the world. Havo students make a

list of major insect plagues, soil orosions,

and other environmental catastrophes that
have occurred as a result of misapplication

ol large-scale technology to naturat resources
since the agro-industrial revolution. For
gxamplo, in American higtory the tollowing
might be listed:

o Tho number of immigrants 10 the Unitod
States doubled in the 1840's as a resull of tho
lrish potato famine.

» The practice among early Soutkern
plantation owners of muss-producing
tobaccu nr cotton until the so0il was
axhausted, and thon  oving on, decreased
the ovarall lertiliny ot Southern soil and
contribuled 1o the downward spiral of the
Boutl.orn oronomy that eventuatly led (o the
gtoal northward migrations of impoverished
tariners 1n the twentieth century,

o The tec.uit of the hydiauhc mining was the
MASSYE MOyeinext Dr S0i1 IRLO the rivers that
Ji4ined the Sielia Nevada For every ounca of
Gotd catlegted, tGhs of Lopsol and giavel wera
wathed 116 {ha Hived €outs64 below. Wilh the
&pfing tioide, Cloat slieams DoCatfio a chaos of
deitit, oo ks, a0 8N, eoMmmunitios doanstieam
weie iBunNEatad with muck, and fertile toltomlands
weie Blanketed with mud and giavel, The town of
Haryswilie, wang the Yuba River, was toiced to

build ever-larger levees that rose higher than
the cily’s rooftops. In 1875, a big storm sent the
Yuba over the levees and filled the city with silt.
{Uda!l 1963, pp. 58-59)

e Manyieg: .5 west of the 100th meridian should
never have been plowed at all: the familiar pattern
of farming in the East was out ¢cf place in a region
of httle rain, ., .

Tho tarmors’ failure was a failure to grasp
olomentary carth facts. Like tobacco and cotton
tarmers of the South, they abused the land
because they weie ignorant of its laws of self-
renewal. (Udall 19€3, p, 61)

5. Itis estimated that 40 to 60 percent of
maojor urban land surfaces in the United
States aro devoted to motor vehicles, Have
students securoe from the local highway
department or alderman's office a map
ghowing major and minor roads in their own
community. By using the map and doing
rcne field work, thoy can ostimate the
po:icn of local land surface area devoted to
01t vehicles, Alter measuring the total

I 3'h on the map of each type cf rnad
pi8sing threugh their community (residential
slreots, oxprossways, interstate highways,
elu.), students should go out into the
community In teams, One team might find
out the averago wiJth of each type of road;
othe: tcama might determine the number
and ¢ ~rage surface aroa of gas stations,
parking lote, garages, private drivoways, etc.
When each 10am has culculated the
percentage of community surface area
devoled to its “specialty,” the teams can
combine their results to determine the
overall percentage of land area devoted to
motor vehicles, How closoly doos the local
figure 1 atch the national one?

6. US. Iand is being paved over at the

rale of more than a million acres per year.
Every new / v rican born takos 0.2 acres of
agriculfutal land cut of cultivation, Let
students tind out for themsalves whather
the effects of this natigonal trend are
detectable in the local community, They
€an gbtain population growth rate st atistics
and infarmaian an the community’s 10using
and highway addilions and othor sigi's of
uthanigation from local government ¢ ffices.
I5 theta a correlation between accelerated
growth and these indications of urban
sprawl?



7. Between 1950 and 1970, the central city
population of the U.S. declined from

34 to 32 percent of the total, while the
suburban population rose from 24 to 37
percent. (Population Reference Bureau
1571, p. 8) Ask students to consider, How
have urban sprawl and our neglect of
voluntary controls of population growth left
us more vulnerable to the operation of
nature's automatic controls? What
mechanisms of self-control can we now
initiate to reverse our increased vulnerability
to automatic feedback checks on growth?

On the local level, one example of our
lack of concern for runaway growth and
urban sprawl is the co-opting of farms
by suburbs through constant modification
of the tax and zoning laws. To avoid paying
the new higher tax rates, a farmer on the
outskirts of an expanding town must either
move into town or buy another farm farther
out. Either way, he is forced into a change
of life-style or location that may be
undesirable to him.

Farms are usually co-opted in piecemeal
fashion, which aggravates the sprawl problem
by encouraging the mushrooming of
scattered, uncoordinated suburban
developments. This uncoordinated pattern
of settlement in turn makes transporiation
and other services more expensive and more
difficult to provide. The population as a
whole suffers too from the loss of productive
agricultural land and open space for
recreation.

Take students on a fiold trip to the edgo
of a town or city or community whore this
process of co-opting farmland is under way.
Ask them to find evidence that new
subdivisions were once farmland: remnant
orchards in someone's backyard; an old
barn serving as a garage; a hedgerow once
serving as a windbreak between open fields
now serving as a "‘wall” between housing
developments. If a field trip cannot he
arranged, take slides of such signs of urban
encroachment to show In thg classroom.

Have students find out procigely how
changes In zoning and tax laws oncourago
growth and expansion and push the {farmer
farther out. Make arrangements for them 1o
talk to a farmer who feels the prassura
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of urban encroachment. Would he rather
move into town or buy a new farm farther
awnay? Ask a real estate developer to present
his side of the story. Because of the pressure
of housing needs, he must acquire land and
have it zoned and developed as quickly

as possible. Ask the class to draw their own
conclusions after hearing both sides.

8. Asthe total number and density of
people in the U.S. goes up, their
individual influence on political affairs
goes down. In Abraham Lincoln's day
a U.S. Congressman regresented an avorage
of 50.000 constituents. Today, with six times
more people in the country, each
Congressman represents an average of
500,000 constituents, As originally set up,
the Houso of Representatives added an
additional Congrassman for a given additional
numuer of people. Butin 1912 it was decided
that the House had reached its "'carrying
capacity” and that any more Congressmen
would inake it inefficient in running national
affairs, 8o a limit of 435 membeors was
ostablished. Thus, as tho population
continuos to grow, so will the number of
constituents per rej resontative; individual
citizons will have loss and less voice in
political affalrs,

Have students socure a series of maps
from 1he Census Bureau showing chango
in boundaries and population size of their
local congressional district through history.
How has the procass of “'political
emasculation’ of the growing population
taken placo on the local lavel?

9. Urban spraw! has been accompanied

by urban blight. In the rush to accommodate
a growing population with adaquate housing
und public services, we have had to maximize
our efficiency, with no timo foft for refining
the quality of life.

» Ask students o list all the examples they
can lind in the nearest urban area of how
urban blight is a negative feedback result

of the large-scale dedication to elficiency in
accommodating growth, For examplo, chain
supermarkets, gas stations, drug stores,
restaurants, e1c,, arg atlicient in providing
for masses of people but creale monatony
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in the local landscape; look-alike interstate
highways are efficient systems for moving
masses of people around the country but
prevent them from appreciating the local
flavor of communities along the way;
assembly-line, standard-design, ticky-tacky
suburban housing units are efficient in
providing dwellings rapidly for rising numbers
of people, but at the cost of increasing visual
monotony.

o Ask students to find out what types of sign
ordinances and other controls exist in their
community to discourage urban blight.

o Suggest that students with cameras
photograph examples of local urban blight
for display in the classroom. Incorporate
into the display relevant jokes, magazine
articles, and pictures collected by other
students.
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Films

Boomsville. 11 min., 16mm, color. Learning
Corporation of America, 711 Fifth Ave.,

New York, N.Y. 10022. 1969. Short animated
film produced by the National Film Board

of Canada, depicting the historical sequences
of modern civilization, particularly migration
to North America. Little emphasis on
population growth, but accurate portrayal of
urban growth and related problems. No
narration. '

The Changing City. 16 min., 16mm, b & w.
Churchill Films, 662 N. Robertson Blvd.,

Los Angeles, Calif. 90069. 1963. Presents the
social, economic, and cultural opportunities
of the city and traces urban growth through
history to the present urban explosion. Urban
problems—Iland use conflicts, blighted areas,
population density, displacement and urban
renewal—are presented as cases in need

of sophisticated planning. Special emphasis

.on transportation.
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House of Man: Our Changing Environment.

17 min., 16mm, coler: Encyclopaedia
Britannica Educational Corporation, Rental
Library, 1822 Pickwick Ave., Glenview, Ill.
60025. 1965. Questions whether the problems
of urban sprawl, pollution, and slums must

be the perpetual legacy of the Industrial Age.
Shows planning as the key to breaking this
legacy. The film’s strong points are its tracing
of the history of world population growth and
resource use and its presentation of a value
orientation other than the economic one.

Multiply and Subdue the Earth. 60 min.,
16mm, color. Indiana University, Audio-Visual
Center, Bloomington, Ind. 47401. 1967.
Emphasizes land as a precious resource and
dictates ecologically sound land use.
Economic gain as the basis for land-use
planning is severely criticized. Case studies
of New Jersey, Minnesota, Tahoe, Baltimore,
and Hawaii convey the need for reform in
taxing and zoning.

- The Time of Man. 50 min., 16mm, color.

Holt, Rinehart and Winston, Media Sales,
383 Madison Ave., New York, N.Y. 10017.
1971. Reviews human history from an
anthropological perspective and looks at
primates in their natural surroundings.
Studies primitive populations in Africa and
New Guinea to show how man can interact
with his environment without causing severe
Imbalances. Main theme is our reliance on a
supportive ecosystem. Concludes with
10-minute flashback on human intrusions into

natural systems over the last 60 years.

Stresses population stabilization as a-
necessary step in regaining balance.

Urban Sprawl vs. Planned Growth. 22 min.,
16mm, color. Stuart Finley, Inc., 3428
Mansfield Rd., Falls Church, Va, 22041,
1968. Shows haphazard patterns of urban
growth and cites plannihg done in
Brandywine Creek, Pa. Major theme is need
to understand the environment before
changing it in any way.



Introduction

The material in this section could be
appropriately used in several courses,
including some outside the sciences.
The following main ideas are developed
at both levels of difficulty:

¢ Human beings need energy to survive
individually as well as to develop socially
and scientifically in a modern technological
era.

e Our difficulty in finding adequate food -
and energy resources is due in part to
population increase and in part to higher
consumption rates in the industrialized
societies.

e We aredisturbing environmental balances
through our attempts to exploit all possible
food and energy sources to meet ever
increasing demands.

77

Science

Level | -
Concept 1
Without a supply of energy, no living thing
and no community of living things can
survive.

Concept 2 ‘

Whether there will be enough food for

the world population of the future depends
upon what is done now about both food
production and population growth.

Concept 3
In our search for food, we are altering
our environment at an accelerating pace.

Level 1l
Concept 1
Without a supply of energy, no living thing
and no community of living things can
function.

Concept 2

Resource requirements depend, among
other things, on the size and distribution
of populations.
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Concept 1

Level |

Without a supply of energy, no living thing and no community of living things can survive.

Discussion

We human beings often feel we have
very little in common with other animals
or other living things. Actually, however,
all living organisms are subject to the
same fundamental biotic laws. These laws
govern both individuals and groups
(populations). Individuals are well defined
units; they consume food, respond to the
environment, grow, and reproduce. A -.
population is much more difficult to study,
because it cannot be isolated from the
environment and because it is always
changing. And a human population—the
people who live'in a given area at a given
time—is the most complex of all, because
of the human ability to influerice the
environment,

The human ecosystem is the system
in which groups of individuals (populations)
interact with the environment through
culture (technology and social organization).
Itis our cultural mechanisms that enable
us to influence our environment to the point
of seeming immunity to the biotic laws.

The course of events within an ecosystem
depends upon many factors, the most
significant of which is energy. No system—
human or otherwise—can work without it.
For all living things on earth, the prime
source of energy is the sun. Note that the
flow of energy from the sun through
a biological community is not a cycle
but a one-way flow. Nutritive material
(energy) being transferred through a food
chain or web from one link to another
... becomes less and less available to organisms

as it goes through the system. This means that
the energy in the system must continually be

renewed from our only significant source, the sun.

In terms of population relationships, then, the
size of the producer populations—populations of
organisms capable of converting solar energy
into a form that can be consumed by other
organisms—will determine the size of all
consumer populations. (Cairns 1966, p. 60)

Human beings are consumers; the size

of human populations is, therefore,
dependent upon the availability of energy
they can use.

Activities

1. Ask students to list and discuss the
cultural (scientific, technological, social)
mechanisms human beings have created
in order to sustain more and more

people within an ecosystem—such
mechanisms as gunpowder, DDT, and the
plow. Inwhat ways did each breakthrough
expand the resource base on which the
population depended for food?

2. Invite a biologist and a representative
from your state or local planning department
(or a professor of demography from a
nearby university) to visit your class and
compare definitions of the word population.
Alert students in advance to the possible
differences—e.qg., the demographer studies
numbers of people in a culturally defined
and specified area (census tract, metropolis,
state, country, world), while the biologist
might focus on animal groups in a naturally
bounded area (forest, swamp, plain).
Encourage students to inquire about
methods and focuses common to both
demography and biology.

3. Have a team of students (a) study one of
the many energy-food chains (see pages 46

“and 79 for examples), and then (b) use

visual aids to share their knowledge with
the class.
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FIGURE 9
A Food Chain

Source:
Based on a drawing In Blelfeld, Maurice. B8/ology. Woodbury, N.Y.: Barron's Educational Saries, Inc., 1969. p. 165.
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Concept 2

Whether there will be enough food for ths world population of the future depends upon what
is done now about both food production and population growth.

Discussion

Each of us was born once and will die
once, but a population has a birth rate
and a death rate that change over time,
depending usually upon environmental
circumstances. If the two rates are equal,
the result is a stable population, as long
as no people move in or out. However,
if the birth rate is higher than the death
rate, the population will. grow. This is the
situation in most large American
communities and in most of the world's
countries.

The word population is often used to
mean only the number of people living in a
given area. But it is important to bg
aware of two other measures of population:
population growth rate and population
density. The growth rate is now a crucial
measure because of its rapid acceleration
over the last 300 years. Until modern times,
the growth rate of world population resulted
in a doubling time (the length of time it
takes a population to double) of many
hundreds of years. Now, however, the
world’s population growth rate (2 percent
per year) doubles the population size
every 35 years. (See pages 15-16.)

Population density is important to the
biologist and the ecologist because of their
concern with interactions between
individuals and the environment.
Throughout history there have always
been isolated areas of high population
density, but today much of the globe is
rapidly being populated to the point of
congestion.

Given a limited amount of land, .
increasing population growth rates result
in increasing population density. This
growth pattern has serious consequences
for our efforts to provide an adequate
food supply for the world's present and
future population. The main resources
needed to produce food are water, mineral

fertilizers, and arable land. While science
can invent new sources of energy, it cannot
create new space.

*“The major fact about man and land is
that the best land resources are now
occupied, and all resources are known to
some degree.” (Hendricks 1969, p. 82)
About one-fourth of the world's 32 billion
acres are best suited for cultivated crops,
and about another one-fourti for grazing.
About one-half of the arable land (3.5 billion

acres) is already being used, and more than -

half of the grazing land.

It is often argued that if present world
food production could be evenly rationed,_
there would be eough fond to satisfy
both calorie and protein requirements for
everyone. But such a redistribution would
demand drastic reductions it the
consumption rates of the now atfluent
populations (e.g., the United States).

The likelihoed of such sacrifice and social
reform being undertaken seems remote.

What are the alternatives? One frequently .-
mentioned is increasing the food yield
from the sea. But according to
William Ricker’s analysis (1969), itis
improbable that food from the sea could
be increased to much more than abouit
2%2 times the present annual yield of
60 million metric tons of fish (containing
only 12 million metric tons of usable protein).
An increase to as much as four times the
present yield seems highly unlikely. Bear
in mind also that while aquatic food is
a very good supplemental source of protein,
it is a very poor source of calories. Ifthe
estimated maximum production of food
from the sea could be achieved by the year
2000, it would supply about 30 percent of
the minimal protein requirement of the
people expected to be living then, but
barely over 3 percent of the calorie
requirement. (Ricker 1969, p. 87)



Only the fand can provide an adequate
supply of food to meet our anticipated
calorie needs, and then only through
... maximum increases in productivity of existing
lands, cultivation of all potentially arable lands,
new crops, the use of more vegetable and less
animal protein, continued risky use of ever-new
but hopefully degradable biocides, chemical or
microbiological synthesis of foods, and other
innovations. (Committee on Resources and Man
1969, p. 5) .

According to Sterling B. Hendricks, food
production is not likely to be increased
beyond about nine times the present
levei. This figure would seem to limit

the earth’s ulkimate carrying capacity

to 30 billion people, “‘at a level of chronic
near-starvation for the great majority!”
(Committee on Resources and Man 1969,
p. 5) Keep in mind that a world population
of 30 billion is only slightly more than
three doutlings of the present population
(3.8 billion), and that the doubling time
now is only about 35 years.
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Activities

1. Ask the class to investigate all possible
environmental circumstances that might
determine (a) individual family size and

(b) a society’s birth rate, death rate, and
immigration rate. (See Appendix A.)
Encourage siudents to interview their own
parents, family friends, and neighbors, to
observe animal populations, and to speak
from personal and family 2xperience in
order to uncover all possible economic,

_ health, natural, psychological, political,

and social circumstances that can cause

_changes in vital rates. Arrange a class

debate on which of these forces most
influence the behavior of human
populations.

2. Have students decide the best way to
communicate to the rest of the school

the rapid rise in human population growth
rates over the (ast 300 years—e.g., a huge
wall graph for a school corridor, a short

TABLE 6

Percentage of Potentially Arable Land Now Cultivated
and Acres Cultivated per Person

Continent

Asia

Europe

South America

Africa

North America
U.S.S.R. (Europe-Asia)
Australia

« Tropical limitation
» Desert and tropical limitation
« Desert limitation

Percent Acres cultivated
cultivated per person
83 0.7
88 09
11a 1.0
22b 1.3
"~ 51 ’ 23
64 24
2¢ ' 29

Source:

Hendricks, Sterling B. *'Food from the Land.” Resources and Man. (Compiled by
. Commiltee on Resources and Man, National Academy of Sciences—National
Research Council.) San Francisco: W. H. Freeman and Company, 1968, n. 68 (table 4.3).
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slide show with narration, etc. They will
need the following information:

World Population Growth
(by “Doubling Time")

Year Population

1 AD. 250,000,000
1700 500,000,000
1850 1,000,000,000
1930 . 2,000,000,000
1970 3,500,000,000

3. Assign students to find out in which
countries of the world a large proportion

of the people are not getting enough food
(calories? proteins?). Are they always
countries that we consider “poor” or
“underdeveloped”? Are they always
countries that have very rapid population
growth rates? What about the United
States? Do we have hungry and
malnourished families? What factors
besides numbers of people to feed, amounts
of land used for food production, and
agricultural-technology available determine
whether a society can provide enough food
for its members? Table 6 (page 81) may help
answer some of these questions.

4. Have each student do a case study on
the land area where he or she was born
(or, in difficult cuses, on the neighborhood
in which the school now stands), to learn
what kinds of pressures were put on
people to change the way their iand was
being used. Changes might include—

» Forest land cleared for cultivation.

* Forest land cleared for housing
development.

* Forest land flooded for dam backup.

o Grazing land used for recreation
(ski area).

‘..» Grazing land used for cultivation.

Desert area irrigated for cultivation.
Arable land covered with industrial plants.
_Arable land cemented over for highway

e

development,

Ask each student to trace his or her area’s
land use history as far back as possible.

5. Forests and grasslands are both subsect
to encroachment for increased food
production. Have students invite a
nutritionist, an agronomist, and a geographer
to visit the class and to explain the value

of maintaining these types of land as they
are. Be sure to review the food chain
components beforehand. The students
Should know about herbivores (cellulose
utilizers)—e.g., deer—which e able ic use
plants otherwise wasted to us and can then
supply us with necessary protein.

6. Schedule a period around the following
questions: What is protein? What is a
calorie? Why does the body need a
minimum daily supply of both calories and
proteins? What are the different sources
of each? Where are they located in the
food chain? Looking to future sources

of these two food requirements, what about
food grown in the ocean? Why is it that
aquatic food is a good source of protein,
but not of energy food or calories ?

7. Ask students to define and explore the
concept of the “carrying capacity” of
ecosystems. lIs it a scientific concept? Is it
a cultural concept? How do we measure
“ultimate” carrying capacity? What signs
of breakdown should we look for? Is food
shortage one of them? Can a system as
large as the earth have.an ultimate
carrying capacity? Have we reached it?
On what values or scientific criteria do you -
base your answer?
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Concopt 3

In our search for food, we are altering our environment at an aceeleraling pace,

Discusslon

Tha now seods and new approachos to
Irtigation daveiopad in the late 1960
oftor hopa for nations whose populations
aro growing rapidly and putling great
prassure on the food supply, While thoso
agricultural breakthroughs have not yot
tanchoed all poor nations, and while they
are limited so far to cereats (principally
wheat and rice), they have already altered
the worsening food shortage in some of
the most populous nations of Asia—India,
Pakistan, indonesia, Turkey, and the
Philippines, Tho now seeds and "'yleld
takoofl," as major forces of this "‘groen
ruvolution,” are roducing the costs of
agricuitural dev< .opment and henco the
costs of mooting food neods.

But there are formidabio forces tonding
to frustrate any real gains in the iong run.
In the poor countries particularly, attempts
to produce more food are destroylng the
environment, Lester Brown, an agricultural
economist with the Overseas Development
Council, was among the first to face
squarely the implications of the new
agricultural technology. The following
treatment of the ecology of population growth
is based heavily on his Seeds of Change:
The Green Revolution and Development
in the 1970's.

As a poor country’s population grows, an
ever expanding area of land is cleared {or
cultivation. As more people demand
more fuel for heat and cooking, forests are
cut far beyond the point of natural
replenishment. Then people must rely
on cow dung for their fuel supply. This
in turn means that livestock populations

-tend to increase along with the human

population, stripping the land of grass
cover. The forage needs for cattle
alreacly exceed replenishment levels in .
many poor countries. -

As population pressure continues to
build, not only is more land cultivated, but
the land remaining is less suited for
cultivatipn. Once valleys are filled, farmers

begin to uso the hillsides, causing setious
s0ilarosion. As the natural cover that slows
rnotl is toducod, soll Strctung detaniortas,
and 1100ds bocome mora freguont iand
SOV e,

Ih much of the developing -
counttynide tha rolationship Uy woca man
and the land has become vary uastable.

I India, Pakistan, and parts of the

Middle East, North Africa, and Central
America, millions of acros of cropiand
have doteriorated to tho point of
abandonmaont. Often tho displaced farmers
and thair famiiles movo to the cities,
swalling the urban slums,

Not only is tho soil dostroyed by orosion,
but ovontualiy the irrigation systoms ag
weil, An example can be seen in tho islund
of Java, where the overcutting of forosts
has resulited in the siiting of irrigation canals,
roducing thelr capacity. Each year the
damage from floods, droughts, and ¢rosion
becomes more severe,

When we bress nature too hard, the
resuits can be disastrous. The ""dustbow!"
years of the 1930's offer an example very
close to home. The situation rostabilized
only after 20 million acres of cropland
were reserved for fallow each year and
thousands of miles of windbreaks were
planted., The United States was lucky to
have the resources necessary to correct
its mistakes—particularly the ability to
withdraw large areas of land from cultivation
each year. This option is not always available
to poorer countries.

The pressure of population causes
farmers not only to move onto marginal
land but also to step up agricultural
production with the help of fertilizers and
pesticides. The danger in making heavy use
of fertilizers is that their nitrates will
accumulate in bodies of water, stimulating
the excessive growth of certain kinds of
plant life, upsetting the ecological balance
and so destroying many species of fish.

DDT, dieldrin, and other 2-chlorinated
hydrocarbon pesticides are toxic and



break down slowly or not at all,
bullding up to damaging concentrations  §
in the environment, DDT tonds to
concentrate in the predatory animals,
including man, It damagoes the reproductive
capacities of certain birds, such as eagles
and hawks, and some types of fish. Its
precise effect on human beings at current
lovels of concentration is not yet known

but is being carefully investigated by
biologists and medical exports.

Wa see then that, in our desperate attempts
to feed our ever growing numbers, we have
relied on technological methods that often
have extreme and delayed consequences
on ecological balance. Our desire o
conquer nature often means that we lessen
the probability of inconveniences at
the cost of increasing the probability of
disasters.

-

Activities

1. Have students find out for what crops
the use of DDT or dieldrin is necessary.

If possible, let them invite & {armer who
raises these crops to visit the class and
explain why he must use such insecticides
to produce successful yields. Students
can document for themsetlves *he benefits
of insecticides by bringing examples of
fruits and vegetables—sore sprayed,
some not—for comparison. Discuss size,

Level |

N \ quality, and quantity of crops with the
\

)
\

farmor,

2. Ask students to search perlodicals for
reports of DDT buildup in animal
populations. When several caset have been
found, lecture, or ask a biochemistry
student or professor to lecture, on the
makeup of insecticides and on how
concentration builds up through the food
chain. Discuss the implications for

human beings.

3. Insome siti: ‘ons, even with modern
irrigation systems and the application

of increased scientific know-how to food
production, we still cannot keep up

with growing populations. Sugges! a
aroup rosearch project on Egypt's Aswan
Dam. Encourage students to find out as
many details as possible about the task

of supplying water to this desert area and
about the dam’'s many repercussions.
Different students m.ght want to cover
ecological consequences, health problems,
costs, timing, increases in crop yields
anticipated and obtalned, population
growth since the planning stages,

increase in food supply per capita, etc.
When the research is completed, plan a
presentation of the results tc another class.
Focus the presentation around the question,
Can science and technology solve the
world's food problem?

e

r.
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Level I

Without a supply of energy, no living thing and no community ot llving things can function.

Discussion

All life as we know it depends on the
transformation of radiant energy
from the sun into chemical energy. Human
beings, highly dependent upon energy
for their existence, must compote with
other members of the ecological system
for a share of this energy. Much of the
following discussion of energy use and
supply is taken from Hubbert (1969).

At the earliest stage of human
development, our ancestors' capacity to
utilize energy must have been iimited to
using the food they ate-—then as now,
about 2,000 kilocalories per man per day.
But the human species has slowly learned
to utilize energy from animals, the smelting
of metals, the burning of wood and coal,
and the harnessing of wind and
water. Increasing the usable energy
supply of our biologic and inorganic
environment has resulted in a contin. .us
increase in human population, Until the
|ast few centuries, however, the rate of
total energy consumption remained much
lower than the rate of population growth.
Consequently, the population tended to
remain in balance with the increase in
energy supply, while the biologic and
inorganic energy consumed per capita
remained at a low, nearly constant level.

When fossil fuels came into use, that
pattern changed. Now the energy supply
could be used faster than the human
population could grow. The world
consumption of coal and petroleum has
increased by about 4 percent per year
for the last hundred years. The world
population now grows by 2 percent per
year. This means that at present the
world’s average nonnutrient energy
consumption per capita is increasing
by about 2 percent per year.

The earth’s deposits of fossil fuels are

finite in amount, They can bo renuwod

only in time poriods of miilions of yoars.
Tho Committoo on Rosources and Man
ostimatod In 1969 that tho carth's coal
supplies could provide a major source of
industrial energy for another 200 to 300
years, while the petroleum supplies—
smaller orlginally and consumed more
rapidly—wouid last only about 70 to €0
more years. Since 60 percent of tho world’s
present productlon of enargy for industrial
putposes is obtalned from petroleum and
natural gas, the imminent depletion of these
fuels Is a serious problem,

Most of our consumption of fossii fuel
energy has occurred in an extremely short
period of tinie. For example, even though
coal has been mined for about 800 years,
half of the total mined during that period
has been extracted over the last 34 years.
Half of the world’s cumulative production
of oil has occurred during the last 15 years.
Obviously, the rates of formation of fossil
fuel deposits are negligible as compared
with their rates of consumption,

Consequently, during the period of human
exploitation, the resources of the fossil fuels may
be considered to consist of fixed initial supplies
which are continually diminished by human
consumption, -The quantity remaining in the
ground at any given time must be equal to the
difference between this initial supply and the
cumulative production up to that time. The.~fore,
the complete history of the productionof ¢
fossil fuel must display the following
characteristic. The curve of the rate of procuction,
plotted against time on an arithmetic scale, must
begin at zero, rise until it passes over one or
more maxima, and finally decline gradually to
zero, (rubbert 1969, p. 167)

It appears, then, that after another
century or two, our dependence on sources
of energy other than the fossil fuels will
be unavoidable. What are the alternatives?

e Solar radiation is the most obvious
potential large energy source. The thermal
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solar powor at the mean distanco of the
oarth from tho sun amounts to 0,139
walts por aquare contimotor; tho thormal
power Intercepted by the earth as a whole
I 17.7 x 10" watts—about a hundred
thousand times larger than the world's
presently instulled electric power capacity,
So solar energy is certainly of adoquate
magnitude, It will also bo In constant
supply for millions of years. (Remember
that sotar radlation is also the energy
sourco for the entire biologlcal system,
through the process of photosynthesis.)
An area of unly 42 square kilometers
would need to be covered with solar
energy~-collecting devices in order to
collect as much potential electric power
as is now supplied by water power and
fossil fuels. But the complexity of
transmitting, storing, and finally wransforming
the solar enorgy into conventional electric
power and the costs of the metals and
physical, chemical, and electrical
equipment required make the whole
process impractical compared to present
thermal and hydroelectric processes.

* The total potential water power capacity

of the world is still about four times as large
as th~ total installed electric power capacity,
If the water power capacity were fully
developed, therefore, it would seem that it
would be adequate for the world's present
rate of energy consumption and that the world
could continue at its present industrial

level on water power alone.

But other considerations cast doubt on this
assumption. Would people be willing to
sacrifice some of their most beautiful scenery
in order to develop the full capacity of
water power? Also, streams that are dammed
for reservoirs continuously deposit loads
of sediment; over a century or two, most .
man-made reservoirs are due to become
completely sediment-filled. So most water
power sites may have periods of maximum
usefulness of oniy one or two centuries.

It seems questionable, then, whether the
world can rely on water power as a
substitute for the depleted fossil fuels.

¢ Another source of energy is tida’ power.
It is derived from the combined l.instic and

potential anergy of the carth-mne » sun
system, The actual tidal-glc ver is
obtained from the oscillatory 1, “water
as It fills and empties partially enclosed
coastal basins during the rise and fall of the
tides. By enclosing these basins with dams
to make a water lovel difference between the
basins and the ocean, the overflow from the
dams can drive hydraulic turbines, which

in turn propel electric generators.

There are some real advantages to the use
of tidal power: it is capable of being
developed In large units in certain localities,
produces no offensive wastes, and consumes
no exhaustible energy resources. But the
world’s potential tidal power, fully developed,
would amount to only one percent of its
potential water power, and to an even
smaller percentage of Its total power needs,

o Geothermal energy is heat conducted

from the earth's interior. The world's
geothermal eneryy resources could sustain

a withdrawal rate of 10 to 100 times that of the
present for only the next 50 years. Like

tidal power, geothermal power is only
available in certain localities.

¢ This leaves us with nuclear energy as the
only remaining energy source of the
necessary magnitude. Although the earth’s
resources of uranium, thorium, and deuterium
are finite and therefore exhaustible, the
magnitude of these resources in terms of
potential energy content is very large.

Using breeder and fusion reacters, the power
requirements of an industrialized world
society could be supplied for some millenia.

_ But there are problems witli nuclear

energy, too (see page 67).

It is not yet known whether further
industrial development in the next centur
will be slowed by limited mineral resource
supplic  Tha biggest unknov/n ‘actis
are popu. «n0n and rates of consun: ion.

If population and ‘:cmand level .rie
reasonable piaten ond if resoure. » ure used
wisely, industris} ziiiety can continue for
centuries. But technological and economic
brilliance cannot create natural resources.

It seems obvicus that the exponential
increases ir demand that have long been the
pattern cannot be met indefinitely.



Actlvities

1. Schedule a period around energy: its
varlious kinds (solar, chemlcal, electrical,
kinetic, etc.), how it is transformed from one
kind to the next, how animals use energy,

and particularly how man uses it. Trace the
increased number of ways man has made use
of various energy supplies. Encourage
students to link these steps with changes in
social organization and means of production.

2. Through class discussion distinguish
between nutrlent and nonnutrient energy
consumption. Challenge students to trace the
point in human history when per capita
consumption of nonnutrient energy increased
dramatically. What scientific advances

made this increase possible?

3. Students should become well acquainted
with fossil fuels, their compound makeup,
and the geological process of formation
(timIng and condltions).

¢ Have students identify the various uses of
fossil fuels in their own homes and
everyday lives.

e Take a short group trip through an
industrial area and encourage students to
note probable uses of foLsil fuels.

4. Ask three small groups of students to
present in graphic form a picture of fossil fuel
use and world population growth over the

last 1,000 years. One group can focus on coal
consumption, one on oil consumption, and
one on population growth. Ask that the
groups use graphs of the same type and size,
for ease in making comparisons. Ask for

a discussion leader to point out relationships
between the growth curves.

5. Assign term papers on sources of energy
as future alternatives to fossil fuels, letting
each student write on one energy source
(solar radiation, water power, tidal power,
geothermal energy, or nuclear energy).

The papers should include information aiid
ideas on economic feasibility, magnitude .’ ;
potential, exhaustibility of source, aesthetw
considerations, and ecological cons=qwnce

Level I} 89

The Hubbert and Ogburn articles (see
References) will be especlally helpful.

This is a difficult and time-consuming
assignment, Encouragde cooperatinn
among students who have chosel. the
same alternative.
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Concept 2

Resource requirements depend, among other things, on the size and distribution of
populations.

Discussion influenced in many ways by the nature of the

physical setting we live in—desert, coast,

mountain, forest; but we also have the ability
. to alter our environment through the social

mechanisms of technology and culture.

A diagram of the human ecosystem would

look something like this:

The study of human populations began in
ancient times. Censuses were taken regularly
by the ancient Chinese and Romans, primarily
for tax purposes. The beginning of
population study in modern science, however,
came with Thomas Robert Malthus' Essay
on the Principle of Populations As It Affects

the Future Improvement of Mankind (1798). Human Ecosystem
Malthus argued from the evidence then
available that all kinds ¢ -‘ganisms, Technology
including man, tend to mi.itiply up to a limit. ) )
What limits the number of organisms in a Biosphere ) Populations
given species? Malthus, in his famous
“dismal theorem,” offered three propositions: Culture
- e
e Population is necessarily limited by the , . . 7
means of subsistence. A prime conslusion of ecology is that P
species whose populations exceed or /

e Population invariably increases whare the
means of subsistence increase, unless
prevented by some very powerful and
obvious checks.

approach toc closely the carrying capacity qf/
the resources in the space occupied undergo
reduction. But human beings have
succeeded in increasing both the spane

« These checks, which keep population on thev occupy and its carrying vapacity, and

a level with the means of subsistence, are all we will continue to do so. Therefore,
resolvable into moral restraint, vice, our relationship to our physical ervironment
and misery. is no loriger one of direct degendensce for

sustenance. We have created our .w:n
nvironment, many parts of which ~>anire
higf levels of detisity for their operation
(e.g., large industry). -

Since resources are iimited, as population
increases, the supply of resources per person
must eventually fall to an unacceptable level.
This is the crux of the Malthusian dilemma.

As their unit of study ecologists use the However, we cannot expand the earth’s
ecosystem rather than only the biological living space and carrying capacity indefinitely.
community. Thus they consider both Increasing populations place increasing
the living organisms and their physical demands on finite resources of all kinds: food,
environment, which together form an water, minerals, space, At present growth
interacting system: rates, by the year 2000 new urban facilities

equivalent in capacity to those already
existing will be required in the developed

Ecosystem world, and correspondingly more in the
, . underdeveloped world. This prospect calls
e =t— —p . . et
B|o.sphe © Populations for a totally different view of our cities
and their resolrce requirements. Both
The interaction between organisms and population limitation and better resource
environment is particularly noticeable in the management seem clearly mandatory and

case of human beings. Qur actions are must be effected immediately.




Knowledge of animal populations suggests
that environmental factors other than
simple limitation of material resources may
act in unexpected ways to limit populations
before theoretical maxima are reached. Itis
probably purely hypothetical te consider
whether the earth could carry three more
doublings of the human population. One of
the most crucial unanswered questions is
whether, in spite of the flexibility we gain
through technology and organization,
there are definite limits inherent in our
biological/genetic nature. Just how
far can adaptation take us? Have we
already gone beyond the limits but not
yet recognized the results?

Activities

1. Challenge students to debate the validity
of the three Malthusian propositions. Be sure

first that they understar.4 how a human

ecosystem differs from other ecosystems.

" They must understand the added forces of

techno'ogy and social and economic
organization before they can handle the
applicability of Malthusian theory to our
present-day situation.

Ask the debaters to discusgs both modern
and traditional economics. How do political
and trade agreements affect relationships
between population and resource supply?
With our present transportation and
communication systems, what are the most
realistic boundaries on the human
ecosystem? Does the “spaceship earth”
concept make the predictions of Malthus
more or less valid?

2. Ask each student tn select one natural
resource (copper, water, natural gas, wood),
to classify it as renewable or nonrenewable,
and to justify this classification to the rest

of the class by explaining what geological or
biological process formed the resource.
Encourage students to research and report
on (a) consumption levels of their resources,
by country, and (b) estimated remaining
supplies. The first two sources listed in the
References that follow offer useful
information for this activity.
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60025. Contrasts the natural ecosystem of a
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Introduction

It is likely that population variables are
at least mentioned in most high school
sociology courses, since demography
presently exists as a formal discipline
within sociology. It is also likely that
family size is discussed in a “marriage and
family'’ saction of the course. |t seems
unlikely, however, that family size is studied
as an effect of the social environment
and as a determinant of the physical
environment (through its role in population
growth). The concepts developed in this
section, therefore, will focus on the overall
relationship of family, community, and
population size to the carrying capacity of
the human ecosystem. The discussions will
attempt to answer the following sociologically
relevant questions:

e |s the family size decision a behavior
determined by social norms and therefore
subject to alteratien by planned social
change?

o How direct is the relationship between
population variables and certain
environmental and social problems?

o What changes in social organization
result from this relationship?

e How is a balanced ecological system
dependent upon innovation or change

in the social system?
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Sociolegy

Level I

Concept 1

The social environment is a significant
determinant of family size, and family size
norms change over time.

Concept 2

The quantity of natural resources used

by a society is determined le~s by
population size than by consuniption
patterns, economic system, and degree of
urbanization and industrialization.

Concept 3

With growing numbers and concentrations
of people, our social lives become
increasingly complex. Urban living brings
awider range and greater frequency of
interpersonal contact and, in addition,
more intensive competition for resources—
both physical (e.g., space, raw mat=rials,
air, water) and social {e.g., health . " ~.
education).

Concept 4 .-

Because certain resources are finite, all
human elements dependent upon them for
survival within the ecological system

must adjust to their limitatios.s.
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Concept 1

Level II

The social environment is a significant determinant of family size, and family size norms

change cver time.

Discussion

Childbearing decisions are strongly
affected by common social influences—
school, family, church, community The
concept of “norms” is at thie base of what
is meant by social determination of family
size. Norms act as blueprints for the kind
of behavior that is appropriate at a given
time. They define such things as the socially
acceptable number of children for the
members of a specific culture or group.

Studies of family size in the United States
reveal a clear majority of families in one
category: two or three children. Two or
three is the ‘‘central tendency” in number
of children. The scattering of numbers around
this category indicates the “range’’ of
acceptable family sizes. Other demographic
behavior (age at marriage, age of mother
at birth of first child) shows a similar
pattern of distribution.

The central tendencies and the norms
operating behind them differ from society
to society and from group to group, and
they also change over time. Contrast, for
example, the average number of children
to which women in the Unitad States and
Mexico had givun birth by age 40-48 (1960
figures): :

United States
2.5 children

Mexico
4.9 children

At the extreme end of the fertility continuum
are the Hutterites, a religious sect in the U.S.
whose average completed family size is 10.4!

Note also the change in the perceived
“ideal” American family size over the
last 30 years: _

1941—2 children
1959—4 children
1970—3 children. .

- a statistical analys’

Activity

1. Have students take a fertility census

of their own families and friends. This should
provide a representative sample from which
to begin the study of family size and society's
influence on it. Questions to ask:

» How many children have been born

alive to your mother (includir 3 yourself

and any children who may hzve died)?

» What do you think is the ideal number

of children for a family to have? o '
e Do you expect to have children yourself?
If so, how many?

Tabulate the survev information. Through™
‘termine the range
and central tenderi. , v family size for

the students’ present and future families.

Reference
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the American Future. Population and the
American Future. Washington, D.C.:

‘Governmert Printing Office, 1972. (See .

es;*acially chapter 7, “Social Aspects.”)

Callahan, Daniel, editor. The American
Population Debate. New York: Doubleday
& Company, 1971. 375 pp. (Cee especially
“Population Policy: Will Current Programs
Succeed?” “Population Policy for
Americans: Is the Government Being
Misled?” and " Family Planning and
Public Policy: Who Is Misleading Whom?"’
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Level Il 95

The quantity of natural resources used by a society is determined less by population size
than by consumption patterns, econemic system, and degree of urpanization and

industrialization.

Discussion

Every social unit (family, community,
society) is, in part, organized to provide
adequate resources for all its members.
Of course, the greater the numuer of
people in the unit, the more resources that
unit will require. When an increase in
population is accompanied by a rise
in material expectations, still more natural
resources must be obtained by the unit to
provide for its members.

U.S. citizens make up only 6 percent of
- the world’s population but use between
30 and 50 percent of the nonrenewable
resources consumed each year. Wayne
Davis explains that 203 million Americans
can have a far more serious impact on the
land than 540 million citizens of India

can, because of “‘our affluence and

our technological monstrosities.” Javis’
term Indian equivalents simply means the
number of average Indian citizens necessary
to produce the same detrimental effect

as the average American produces on the
land’s ability to support human life. If this
ratio is 25 to 1 (which Davis feels is an
extremely conservative estimate), then
1,000 citizens added tc an American
community would have the same effect on
its land resources and would consume

as much natural material as 25,000
people added to an Indian village would.
(Davis 1970, pp. 13-14)

It is the highly urbanized, technologically
ad »:nced societies that create the
disproportionate per capita demands
for raw materials. And as yet these
demands show no sign of decreasing.

Per capita consumption of energy in the
United States increased 13.4 percent just
between 1950 and 1965. In the short run,
of couree, this kind of growth does not
impoverish us; it enriches us economically

in the sense of providing each of us on

the average with a greater abundance

of the gonds and services we desire. But

in the long run, every rise in consumption
rates speeds up the already rapid depletion
of our land and other resources.

Activities

1. Have interested students debate the
following: “The basis of contemporary
American culture is consumption.”

2. Based on the Brown, Boulding, or
Callahan readings listed in the References,
have the class discuss the concept

of the interdependence of the human

- ecosystem. Where does the United States

fitin? To what degree is the U.S. _
responsible for world population pressure?

3. Have students obtain their local
community's or city's plan for the future.

If a local plan is not available, send for
information on Reston, Va., or Columbja, Md.
(two ne# planned communities). Address
rzquests to—

The Rouse Company
American Cities Building
Columbia, Md. 21043

Houston Park, Inc.
1930 Isaac Newten Square, East
Reston, Va. 22070

How are increased numbers of people
provided for in the plan? What increases
in natural resources are required? How
much land is required for public use
(highways, recreation areas, etc.)? For
private living? What new zoning laws wili
be necessary? :
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Concept 3

Level Il 97

With growing numbers and concentrations of people, our social lives become increasingly
complex. Urban living brings a wider range and greater frequency of interpersonal contact
and, in addition, more intensive competition for resources—both physical (e.g., space, raw
materials, air, water) and social (e.g., health care, education).

Discussion

In attempting to measure the effects of
greater concentrations of people, itis
important first to understand the
complexities of socioeconomic-ecological
relationships. The concept of external
costs or "‘externalities” is frequently involved.
Externalities arise when a deal between,
or a decision by, parties Aand Bhas a
series of indirect consequences that affect
the welfare .of parties C, D, E, and others.
For example, air and noise pollution, auto
graveyards, traffic jams, and the paving
of land for highways and parking lots are
all externalities arising from the private
agreements between thousands of auto
purchasers and auto dealers.

in metropolitan areas the need for
controls over mass transportation is already
evident, even at our present population
size. The question is, How much longer
can the individual be allowed to choose
the kind of transportation he will take to
work or shopping? Automobiles can move
people at one-seventh the rate of buses
and only one-twentieth the rate of rail
transport. It seems certain that as cities
strive to adjust to their growing populations,
the individual freedom of movement
provided by the private automobile will
eventually have to give way to more
efficient means of public transportation.

Already we are burdened with traffic
laws, building codes, pollution ordinances,
and zoning laws. |'n 70 to 100 years, if the
U.S. population doubles as predicted, it
is not difficult to foresee even more
stringent regimentation. In the use of land,
for example, planners have proposed that we
(a) set up public corporations to buy up land
and hold it until conditions warrant its resale
for the most profitable use; (b) extend the size
of present governmental landholdings to
include the most desirable creas for

agriculture, watersheds, greenbelts, and
recreation; and (c) require that suburban
developments exhaust the acreage least
suited to agriculture before developing
farmland.

Social planners should be among the
first to recognize that with an increasing
population, increasing regimentation is
necessary to ensure efficiency in the
use and distribution of scarce resources,
and the predictability in relationships
that makes planning possible.

Activities

1. Atthe beginning of the course, have the
class begin to organize a school assembly
on “Limitations of Freedom Resulting from
an Expanding Affluent Society.” Encourage
the creation of slide shows, plays, poems,
etc. Heavy emphasis should be

placed on the controversy over the
“freedom”’ of couples to have as many
children as they can be responsible for,
versus other degrees of freedom as defined
by Hegel (‘*‘Freedom is the recognition of
necessity”).

2. Have students debate the following
rights proposed by Dr. Preston Cloud,
chairman of the National Academy of
Sciences’ Committee on Resources and
Man, at a 1969 Congressional subcommittee

hearing:

The right of the fetus not to be conceived or if
conceived, not born into a world where its
presence assures additional misery and privation.
It seems .. . uncivilized to consider babies as
things that people are entitled to propagate at will,
regardless of the kind of life the growing child and
adult is likely to live.

The right of society as a whole to determine the
density of population that best assures a
continuing flexibility of options and access to
necessary resources of food, clean air and water,
recreation, and essential raw materials. (Cloud
1969, pp. 6-7) .
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Concept 4

Level Il 99

Because certain resources are finite, all human elements dependent upon them for survival
within the ecological system must adjust to their limitations.

Discussion

To increase thea output of food, energy,
wood products, minerals, and other raw
matizrials so as to provide the same
wor«'} consumption levels in the year 2000
as prevailed in the 1950-60 period would
involve—

e A quadrupling of aggregate {ood output,
inciuding an adequate supply of proteins
and vitamins.

e About a fivefold increase in energy
output.

¢ Perhaps as much as a sixfold increase
in the output of iron ore and ferroalloys, a
somewhat smaller increa§e in copper, and
4 very much larger increase in bauxite
aluminurs. .

e Apossible quadrupling of lumber output,
and a sevenfold increase in pulpwood.
{F:shier and Potter 1969, p. 114)

Because so many of the natural resources
required to satisfy our food, shelter,
energy, and recreation needs are limited,
adjustments must e made in our social
units if we ars to raaintain a relatively
balanced system. These adjustments may
take the form of ceclines eitherin
consumption rates or in population growth
rates. .

But consumption rates all over the world
are rising, as people in poor societies
attempt to move from a subsistence level
to a life-style better suited to the
development of human potential, both
physical and mental. it seems likely, then,
that the adjustment in the ecological system
will come about through a decline in
population growth rates. Such a decline
" can be achieved in either of two ways:

(a) If we ignore the imbalances caused
by growth and consumption, death rates
will eventually rise in response to
environmental stress factors. (b) On the
other hand, if we set about a conscious

effort to limit fertility and to redistribute
people and wealth, we can stabilize growth

. and share an improved quality of life.

Activities

1. Organize a class debate on the priorities
of most societies, as shown by their

relative expenditures for death control and
birth control. In 1965, for example, our
National institutes of Health spent $800
million on death control and $1 million on
birth control. Use Who Shall Live? as a
resource (see References).

2. Discuss the following quotation in class:

Problems of immediacy always have the
advantage of attracting notice—those that lie in
the future fare poorly in the competition for
attention and money. (John F. Kennedy, 1961)

‘3. Bringin a scientist who espouses the .

view that technology can deal adequately
with the pressure of growing population
on the environment. Ask students to come
prepared with information with which

to challenge and support this view.
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Filmstrip

Issues in Population: Where the Experts
Disagree. 28 min., b & w. (Also available

in stide form.) A-V Productions, International
Population Program, Social Science
Building, Cornell University, ithaca, N.Y.
14850. 1972. Attempts to show that
controversies among experts do exist and
that there are o easy answers. -

Films

Modern Women: The Uneasy Life. 60
min., 16mm, b & w. Indiana University,
Audio-Visual Center, Bloomington, Ind.
47401. 1967 Focuses on problems faced
by women who are familiar with and prefer
lite outside the home. Highlights the
value conflict experienced by educated
women who attempt to combine a career
with the traditional homemaker role.
Focuses on different teaching approaches

with young girls and what kinds of
behavior the various approaches reinforce.

The Day Before Tomorrow. 25 min. and

51 min. versions, 16nmm, color. Associated
Sterling Films, 600 Grand Ave., Ridgefield,
N.J. 07657. 1971. Presents history of
population growth patterns, emphasizing
present rapid growth in U.S. and world.
Shows birth control as the first step

in controlling growth; describes various
birth control techniques. Calls for sex
education and responsib e sexual behavior.
A heavy push for Planned Parenthood
organization.

Tomarrow’s Children. 17 min., 16mm, color. /
Perennial Education, 1825 Willow Rd.,
Northfield, [Il. 60093. 1971. Strong but
accurate indictment of man's refusal to
follow nature’s laws of balance. Shows
our potential for responding to the

physical and psychological needs of our
future children through control of both

ecur consumption and reproduction patterns.

House of Man: Our Changing Environment.
17 min., 16mm, color. Encyclopaedia
Britannica Educational Corporation, Rental
Library, 1822 Pickwick Ave., Glenview, Iil.
60025. 1965. Contrasts the natural
ecosystem of a pand with man's environment,
the city. Questions whether the problems

of urban sprawl, pollution, and slums must
be the perpetual legecy of the Industrial Age.
Shows planning as the key to breaking this
legacy. The film’s strong points are its
tracing of the history of world population
growth and resource use and its presentation
of a value orientation other than the
economic ona,

The Population Problem: India, Writings in
the Sahd. 60 min., 16mm, color. Indiana

_University, Audio-Visual Center, Bloomington,

ind. 47401, 1964. Details the effects of
India’s uncontrolled population growth on
her economy, focusing on cultural and
religious resistance to change. Interviews
show upper and middle classes and
governmental officials very concerned

over too rapid growth. Gives basic
understanding of causes and consequences
of population growth in Indian society.



The Populatian Problem: Japan, Answer in
the Orient. 60 min., 16mm, color. Indiana
University, Audio-Visual Center, Bloomington,
Ind. 47401.. 18966. Historical and sociological
view of Japan, focusing on population
change. Describes relationship of population
growth to Japan's military conquests and
expansion in the past 100 years. Explains
how aborticn has helped slow population
growth and how contraception and late
marriage may be replacing abortion as
methods of birth contral. Lastithird of film
foilows modern econotnic and societal
change: food and energy production,
breakdown in traditional family customs, etc.

The Population Problem: The USA, Seeds
of Change. 30 min., 16mm, b & w..Indiana
University, Audio-Visual Center,
Bloomington, Ind. 47401, 1966. Focuses on
societal problems of congestion,
commuting, inner-city life, migration to rhe
suburbs, Joss of fertile land, poverty,
inadequate recreation and education
facilities, as they are affected by population
growth. Points directly to the need for the
U.S. to respond to its own population
pressure.

To Each a Rightful $hare. 30 min., 16mm,

b & w. McGraw-Hill, Film Preview Library,
Princeton Rd., Highstown, N.J. 08520. 1961.
Contrasts the ‘‘have’ and ‘*have-not”
nations in the battle for strategic resources.
Shows Western man’s wasteful use of

these resources.
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Tragedy of the Commmons. 23 min., 16mm,
color. King Screen Productions, 320 Aurora
Ave., N., Seattle, Wash. 98109. 1971. Shows
population growth first through analogy

with the overgrazed common pastureland,
then through examination of the degradation
of urban life. Brings attention to black
people’s mistrust of the entire ecology/
population movement. States clearly

that population must be controlled.

The Mountirng Millions. 60 min., 16mm, b & w.
Indiana University, Audio-Visual Center,
Bleomington, Ind. 47401, 1869. Focuses

on India’s need for economic and
agricultural development and social

change. Shows how population growth
makes progress in these areas difficult.
Special emphasis on alternative solutions

to the problem of food production st.ortages.

The Time of Man. 50 min., 16mm, color.
Holt, Rinehart and Winston, Media Sales, 383
Madison Ave., New York, N.Y. 10017. 1971.

. Reviews human evalutionary history irom

an anthropological perspective; looks at
primates in their natural surroundings;
studies primitive populations in Africa anc
New Guinea to show how man can interact
with his environment without causing
severe imbalances. Main theme is our
reliance on a supportive ecosystem.
Concludes with a 10-minute flashback on
human intrusions into natural systems over
the last 60 years. Stresses population
stabilization as a necessary step in
regaining balance.



Appendix A

Population Statistics: What Do Tha'ey Mean?

(Reprinted with the permission of the Population Reference Bureau, Inc., from its
March 1972 Population Profile)

An exchange of letters took place recently in the Portland (Oregon) Press between a local
resident and a representative of the Portland chapter of Zero Population Growth, inc. Atone
point in the exchange the citizen asked: “Shall we use ZPG's statistics or those | used from
the Census Bureau. . . ?"" The ZPG man was quick to respond that he used Censu= Bureau
statistics, too. )

The episode is typical of the con‘usion that is generated when complex, controveisial
subjects are discussed in terms of numbers. Statistics are powerful weapons in a controversy,
all too often they are used improperly, inaccurately, and even dishonestly. Those who wish
to understand a subject, and to judge the merits of opposing views, must be able to spot the
occasions when statistics are used incorrectly. Those who wish to take part in, or report on,

a controversial subject have a further task: to make sure the numbers they quote are both
accurate and appropriate to the point being made,

The major purpose of most population statistics is to describe how populations have changed
and are changing, and—miost difficult but also most interesting—how they will change inthe
future. Demographers have developed a number of measures to describe the behavior of
popuiations. Each has advantages—and defects. This Profile outlines the most common
measures of population dynamics, and indicates how they can most profitably be used.

There is another side to demographic statistics that, uniess it is continually kept in mind, can
also be misleading. That is the question of accuracy. Demographers are constantly aware
that the numbers they use may not be very reliable, but sometimes laymen forget it. Evenin
advanced countries where statistics have been collected for many years, the accuracy of
numbers that represent the behavior of millions of people often is epen to question. And
sometimes, especially for indicators based on sophisticated computations, available figures
can be outdated.

Population Indicators

A good way to illustrate both the quality of demographic data and some of the major
demographic measures is to describe how one of the simplest figures—the total national
population—is developed. The basic measures used for estimating total population come from
the NATIONAL CENSUS. Most countries today—there are some notable exceptions including
the world’s most populous country, China—conduct population censuses on a fairly regular
basis. Some censuses collect information on a broad range of subjects, while others are aimed
simply at counting the number of peopie in the country at a given time.

If a national census involves a genuine effort to count every person, rather than just
estimating populations on a regional basis, the most common errar is likely to result from
the fact that some people just didn’t get counted.

_The size of the undercount may be estimated by conducting a post-census survey in which
arepresentative sample is asked whether they were counted during the census. The preportion
of those sampled who had not been counted gives an estimate of the size of the undercount.

{n the 1960 U.S. Census, for example, the undercount was estimated to be 3 percent, or almast
6 million people. The estimate of the 1970 census undercount has not yet been made by the
. Census Bureau.
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A census gives a more or less accurate estimate of the number of people in a country at
one pointin time. But censuses are taken too seldom to be satisfactory for many uses. Often,
estimates are needed of the population at times between censuses.

One way of making such estimates is to use the INTERCENSAL GROWTH RATE. This
figure is computed by subtracting the population figure of the previous census from that of the
current census, which yields the intercensal population growth. In the United States, for
example, the 1970 Census population was 203 million, and the 1960 population was 179 million.

Intercensal growth = [1970 population] — [1960 population]

This ficure is converted to an average annual growth RATE by dividing it by the number of
years between censuses (10 years in the case of the U.S.) and dividing the result by the total
population of the earlier census year:

Intercensal growth

Years between censuses
Earlier (1960) population
24 million
10
179 million

= 1.3 percent per year

The growth rate can be used to make a rough estimate of the population in the years between
censuses. If the population had continued to grow at 1.3 percent per year through 1971, then
the population for that year would be 1.3 percent greater than the 1970 figure, for a total of
207 million.

This estimate is based on a statistical projection of the 1970 population in which it is assumed
that the population continued to grow at 1.3 percent. Mast such projections of where a
population is going are based on an assumption of this sort: that the rate of change will remain
the same as it was when last measured (or that it wiil vary in a certain way). Rates ¢an change
unpredictably, however. A given rate is accurate only at the time it is measured. Any extension
beyond that period, especially for more than a short time, is open to error.

Another way to estimate population between censuses involves the use of three other
measures: , '

The CRUDE BIRTH RATE measures the number of babies born in one year for each 1,000
persons in the population at the midpoint of that same year:

Average annual growth rate =

Number of births per ear
Birth rate = - pery X 1090
. Population

Similarly, the CRUDE DEATH RATE is the number of deaths in one year per 1,000 population:

Number of deaths per year
Death rate = - pery X 1000
Population

NET MIGRATION is the difference between the number of people who enter the countryin -
one year (immigration) and the number who leave (ernigration):

Net migration = Immigration — emigration

Net migration can be either positive, with more immigrants than emigrants, or negative, with
more people leaving than entering.

All three of these measures are complicated and difficult to obtain, especially for the less
developed countries. They require that up-to-date birth and death records be kepton the local
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level, and that the results be forwarded to a central authority for integration cn a national basis.
Even in the United Sta’ss, it was not until 1933 that all the states joined the federal system of
birth and death registration, and many countries stili do not have national systems.

Still, even partial registration can be used to estimate birth and death rates, and together
these two indicators give a measure of the NATURAL INCREASE of a country (excluding
migration):

[Birth rate — death rate]

10
Since birth and death rates are measured as so-many per 1,000 population, the difference
is divided by 10 to yield increase per 100 population, or percent.
In the United States in 1970, the birth rate was 18 per 1,000, and the death rate was 9 per
1,000. That means that the rate of natural increase was (18-9)/10 = 0.9 percent.

Net migration can be converted to a ‘‘per-1,0C5" figure and added into the equation to yieid
the GROWTH RATE:

Rate of natural increase =

o Net migration
[Birth rate — death rate] + —————— X 1000
population

Growth rate =
10

In the United States in 1970, net migration was 400,000, or 2 per 1,000 population. So the
total growth rate was (18 ~ 8 + 2)/10 = 1.1 percent.

This figure can be compared with the avarage annual Intercensal Growth Rate computed
earlier. That figure was 1.3 percent; so the annual population growth rate in the Unlted States
has dropped compared with the average rate during the 1960s.

For projections of population growth over more than a year or two, demographers like to
have even more detailed indicators than births and deaths. Most of these measures depend
on a knowledge of the AGE STRUCTURE of a population.

Age structure has significant effects on population growth. Basically, the rate of natural
increase depends on two factors: the rate at which women in the reproductive age group are
having babies, called FERTILITY, and the proportion of women who are in the childbearing
period of their lives. In the United States, for instance, the children born during the high-fertility
years of the 1950s, more numerous than those born in the previous decade, will be entering the
ranks of parents during the 1970s and 1980s. Even if fertility remains at its present low level,
the number of babies born per 1,000 total population—the birth rate—is likely to be higher.
Fertility would have to drop below present levels for the birth rate to remain unchanged.

Fertility is measured in several different ways. Each has advantages and disadvantages
which make it more or less useful in projecting future population growth.

GENERAL FERTILITY is the number of children born each year per 1,000 women in the
reproductive age group (15 to 44 years in the United States). This measure takes the age
structure into account to a certain extent, unlike the birth rate. In 1971 the general fertility rate
was 82.3 births per 1,000 women. If general fertility stayed at that level for 30 years, the length
of the reproductive cycle, that measure would correspond to 30 X 82.3 = 2469 births per 1,600
women, or 2.47 births per woman. But that is a highly artificial measure, since it assumes
constant fertility and does not reflect changes in the age structure. For this reason, while the
general fertility rate is used to measure changes in current fertility, other indicators are
computed to reflect longer term fertility trends.

The AGE-SPECIFIC FERTILITY RATE eliminates the effect of age structure entirely; it is the
number of births per year to 1,000 women of a particular age. It can be computed (if the data
are available) for each single year of age during the reproductive years, but it is usually
computed for five-year age groups: women 15-19 years old, 20-24 years, 25-29 years, and so on.

The TOTAL FERTILITY RATE is based on age-specific rates. It measures the total number
of children 1,000 women would have if they passed through their reproductive years with the
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age-specific fertility of a particular year. For example, in 1968 the fertility rate for women aged
15-19 years in the U.S. was 66 births per 1,000; for women aged 20-24 it was 167, and for women
aged 25-29 it was 140.

To comipute the total fertility rate for 1968, a demographer would assume that 1,000 women
wouid have G6 births per year between the times when they were 15 and 19, 167 births per year
between the ages 20 to 24, 140 births per year between ages 25 and 29, and so on,
corresponding to the fertility rates that existed for each age group in that one year, 1968.

Naturally, no group of 1,000 women is going to experience exactly the fertility pattern
assuimed in computing the total fertility rate. Age-specific fertility is likely to change over the
30 years required for a group of women to pass through their fertile period. So the total fertility
rate is hypothetical. It is another of those measures that need the warning phrase: *'If present
rates continue.”

There is a fertility measure that, unlike the total fertility rate, measures the number of children
agroup of 1,000 women have actually had. That is called the CCMPLETED FERTILITY RATE.
It measures the total number of children born to wormen who reach the end of their reproductive
cycle in the year the measure is taken. In the United States in 1968, the completed fertility rate
for women aged 44 was 2.7 per 1,000 women.

At first glance it might seem that completed fertility would be a much more reliable indicator
than the unreal figure represented by the total fertility rate. The difficulty is that most children
are born to women in their 20s; so the completed fertility figure measures the child-bearing
behavior of women who had most of their children 20 years earlier. This makes it much less
useful for estimating what fertility behavior is like at present, or is going to be like in the future.

Zero Growth—The Replacement Levei

Much of the discussion going on about popu'ation today is concerned with the question of
population growth, and especially with the question of zero population growth. Using the
indicators described in the previous section, what can be said about halting population growth
in this country? :

Some recent reports, drawing on declines in the birth rate and in fertility, suggest that zero
poputation growth might be just around the corner. But a further look at the statistics, in the
light of their limitations, shows that this possibility.is remote. :

Whatis zero growth? Basicalily, it is a condition under which the birth rate is equal to the
death rate (ignoring the effects of net migration).

Obviously, with the current 1971 birth rate at 17 per 1,000 and the death rate at 9 per 1,000,
the country is nowhere near ZPG. Its rate of natural increase is 8 per 1,000 or 0.8 percent per
yedr, a net increase in the U.S. population of about 1.7 million people per year. |n fact, as far
as is known, birth rates have never declined to closs to the level of the death rate in the United
States, even during the tow fertility period of the 1930s.

But birth and death rates, although they accurately reflect present population conditions, are
poor predictors of the future. Thisis because they are so sensitive to variations in the age
structure, and because fertility behavior can change rapidly.

Replacement Level of Fertility

So the next step is to look at fertility rates. Demographers have calculated that if women
have a completed fertility rate of 2.11 children, there will be enough births to replace the parents
and compensate for premature deaths. This figure, 2.11, is called the REPLACEMENT LEVEL
of fertility.

Completed fertility for the cohort of women who came out of their childbearing years in the
1970s (born 1925-1929) will be over 3. Quite clearly, this cohort was nowhere near the
replacement level of fertility. But it has already been noted that the completed fertility applies
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to worian who were doing most of their childbearing 15 or 20 years earlier. It can teil what
fertility behavior was in the past, but it is not very informative about present fertility behavior,
and aimost useless in projecting future behavior.

The measure of total fertility would seem to be more useful, since it deals with current fertility
patterns. In computing total fertility, it is assumed that women just entering the reproductive
years will follow the age-specific fertility pattern for a given year. If this age-specific pattern
remains the same throughout the 30 years of their reproductive cycle, these women would have
a completed fertility equal to the total fertility that was computed for that given year.

In 1968, the total fertility rate was 2.5. Provisional figures for 1969 and 1870—based on 1968
age-specific fertility rates—are 2.4 and 2.5. In 1857, at the height of the baby boom, the total
fertility rate was 3.7. Looking at this decline, there is a temptation to say that fertility is close to
the reptacement level of 2.11—particularly since general fertility dropped in 1971.

But there are two reasons for resisting this temptation. In tha first place, total fertility is only
hypothetical. It is based on the assumption that fertility will remain unchanged for 30 years.
But age-specific fertility coutd go up during that period; it could go down. Age at marriage
could change; so could the spacing of children born. It could increase at the higher age levels

CHILDREN EVER BORN T AGE 40, FOR WOMEN BORN 1880-1929

Source: National Center for Health Statistics.

Completed Fertility decreased for women who did most of their childbearing in the 1930s, increased for
post-World War Il mothers.
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TOTAL FERTILITY AND GENERAL FERTILITY, 1915-1971

Source: National Center for Health Statistics,

The decrease in fertility since the baby boom peak of 1957 paralle!s the earlier decline of the 1920s and
early 1930s.

and decrease at the younger ages, or vice-versa. Fertility behavior is so greatly influenced by

.complex social, economic and psychological factors that predicting its future course is

extremely chancy.

The other reason for hesitalicy is that the total fertility rate is out of date. For several reasons,
particularly budgetary ones, the National Center for Health Statistics has fallen behind in
computing data on age-specific fertility, so that the latest available figures are for 1968 (with
provisional 1969 and 1970 figures). The lag in this important indicator is particularly unfortunate
because of the controversy currently surrounding population questions;

The general fertility rate, the number of children born each year per 1,000 reproductive-age -
women, is more current: The provisional figure for 1971, 82.3, has already been published.
General fertility, as has been shown, is a better indicator of childbearing activity than the birth
rate, because it takes the age structure into account. But if total fertility is a chancy tool for
estimating future population trends, the general fertility rate is even more unreliable.
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U.S. Population—Where It’s At

The previous section was concerned with the limitations on what can be gleaned from
population statistics. The general conclusion was that it is impossibie to say with certainty at
this time how close fertility is to the replacement level, and most unwise to predict when
replacement will be reached. It is even less advisable to predict how soon population growth
will end.

But some conclusions can indeed be drawn about curient fertility behavior, based on data
available. At the least, what is known about the present can be compared with the fuller details
that have been collected for earlier periods. '

Completed fertility measures the childbearing behavior of women coming out of their
reproductive years. The most convenient figure to use is the total number of children born to
women up to the age of 40, since few children are born beyond that age. The curve shows that
women who were born in 1885 to 1889, and who were at peak fertility just before World War I,
were averaging more than three births each by age 40. Twenty years later, in the 1330s, women
in their peak fertility years were bearing fewer children: The average fertility by age 40 for this
group was a little more than two births per woman. Early in the 1950s, fertility was up again:
the group that was in its 20s in those years reached an average of thres births per woman at
age 40.

The trend traced by the completed fertility curve is also reflected in the total fertility indicator,
which was higher than three children per woman in the early 1920s, dipped to 2.2 children in
the late 1930s, and rose to 3.7 children in the late 1950s. Since then, the total fertility rate
shows a decline; in 1968, the latest figure available, it was 2.48 children per woman.

The general fertility rate similarly reflects these changes. In the early 1920s it was well
above 100 births per 1,000 women in the reproductive age groups. It fell below 80 during the
1930s, then rose to a peak of 121 in the late 1950s. Since then it has decreased, reaching
82.3in 1971.

These trends show that fertility has declined dramatically in the 14 years since general
fertility peaked in 1957. But a look at history shows that the decline was equally dramatic in
the 12 years from 1921 to 193%. Generai iertility has not yet reached the low point of the 1930s,
when it remained below 8C par 1,060 for eight years.

What about replacement fertilit; and zero population growth? The total fertility rate for the
low years of the 1930s was vesy close to the replacement level. Despite these low levels,
howeyszr, the sountry was never close to zero population growth. The baby boom that took
place in the 1940s and 1950s, and tontinued well into the 1960s, sent the p:onulation growth
rate up a steep incline.

Nor is the country close to zero growth today. Fertility has not fallen to the levels of the
1930s; even if it does, it will take many years of sustained low fertility to overcome the effects
¢ the relatively large number of people now entering the reproductive period of their lives.

Popuiation Projections

The decline in fertility since the late 1950s has not been ignored by thase attempting to
predict future U.S. population trends. Rapid changes in fertility place a heavy burden'on the
economy and on the society. The sharp increase in childbearing during the baby boom years
put a severe strain on schools, once these children reached their sixth year; likewise, a
substantial decrease in the young age groups would require adjustments in education, health
and other services. : _

As a result, there has been much controversy over the significance of the fertiity decline of
the 1960s, accompanied by some dubious manipulation of population statistics on the part of
a few participants. One highly publicized report by a private research firm extended the current
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fertility decline downward through the 1970s and announced that the nation was in danger of
“Instant ZPG"—vaguely d¢ /ined as zero growth within a decade or a few decades.

Warnings of this kind are contradicted by the population projections released by the U.S.
Census Bureau. Their main technique in making projections—the current series includes four,
labeled Series B, C, D and E—is to assume that fertility will foliow various paths, and to compute
how population will change, given the present age structure, certain factors of mortality and
immigration levels. Series B, the highest fertility assumption, is based on a level of 3.1 children
per woman; Series E, the lowest, assumes that fertility will decline gradually to reach
replacément, 2.11, in the year 2000. Another Series, labelled X, is the same as Series E but
assumes that net immigration will be zero.

Under Series X assumptions, zero growth would not be reached until the year 2037, at which
time U.S. population would be 276 million, 67 million greater than at present.

Below Replacement Fertility

What if fertility dropped below replacement? Such fertility behavior has never happened
before, but there is nothing to prevent such an event, and there are a number of forces,
including better contraceptives, easier access to aborticn, economic factors, and environmental
concerns, that could push fertility doawn.

In reslonse to such speculation the Census Bureau has issued a new series of “illustrative”
Projections with lower fertility assumptions than Series E. There are 12 projections in the new
series, Six asstming no net immigration, and six assuming an annuai net immigration of
400,000 (the same as for Series B through E).

The Census Bureau has not issued these new projections as a substitute for the Series
B-through-E curves. Rather, they are illustrations of what could be expected under what seem
to be rather unrealistic assumptions (although some of them would appear to be more realistic
than the Series B projection, with its assumption of a fertility of 3.1 children).

Two 0¥ the new projections, Series T and Series W, assume that fertility will drop to
replacément by 1980 and 1970 respectively. Series V assumes that fertility will continue its
downward course to reach a level ot 1.5 by 1980, and then increase to reach replacement by
the year 2000.

These projections show that even if fertility continues to decrease considerably below
replacement, as in Series V, population growth would continue well into the 21st century,
although it would have slowed substantially by the year 2000. Assuming no net immigration,
population under Series V assumptions would be 240 million in 2007, and 254 million in 2030.
With an annual net immigration of 400,000, population would be 255 million by the year 2000
and 287 million by 2030, according to the Series V projection.

Conclusion

The future course of population growth is vitally important to the economic and social
well-being of America. Providing public services such as schools and health care; predicting
future markets for everything from toys to automobiles and housing; planning for urban
growth—alj these activities are affected by how many people there are, and how many there
will be,

But projecting future population, as this Profile shows, is not an easy task, The spread
between the Census Bureau's Series B projection and its “illustrative” Series V curve is almost
100 million people by the year 2000—less than 30 years in the future. The spread becomes
almost 200 million—close to the present total U.S. population—by the year 2020, Both of these
extreme projections are unlikely, but neither is unreasonablo. And their reasonablenoss makes
the planning task of those responsible for preparing for the future much harder,



Population Statistics 111

The projections prepared by the Census Bureau, and the anal: :, show one
fact: that the threat of “Instant ZPG'' is a remote one. Populati ly likely to
continue for many years, even if fertility rates remain at prese: dre oven further.

At the same time, there is strong evidence that population growu ... iniwcly 10 come to an end

in the future, perhaps within the lifetime of many of those being born today. Although there will
be many adjustments to be made in the economy and the society as a result of this trend, there
will be time to adjust to them. And there are also many benefits to be derived from a reduction
in population growth. ‘
As the Commission on Population Growth and the American Future put it in its final report of
. March, 1972:
“The nation should welcome and plan for a stabilized population.”

AR
ion 10/mill

KR
i

Source: U.S. Bureau of the Cansus,
Even if fertility drops well below replacoment, as In the Census Bureau's Serles V projection, population growth
will continue well into tho 21st cantury.

'
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Appendix B
Presidential Statements ~+ Population

Dwight D. Eisenhower

““l cannot imagine anything more emphatically a subject that is not a proper political or
governmental activity . . . this'govarnment will not . . . as long as | am here, have a positive
political doctrine ir: its program that has to do with this problem of birth control. That's not our
business.”—News conterence, March 22, 1960

“When | was President | opposed the use of federal funds to provide birth control information
to countries we were aiding because | felt this would violate the deepest religious convictions
of large groups of taxpayers. As | now look back it may be that | was carrying that conviction
too far. | still believe that as a national policy we should not make birth control programs-a
condition to our foreign aid but we should tell receiving nations how population growth
threatens them and what can be done about it.”—Saturday Evening Post, 1963

John F. Kennedy .

“The magnitude of the problem is staggering. In Latin America, for example, population growth
is already threatening to outpace economic growth. And in some parts of the continent, living
standards are actually declining . . . and the problems are no less serious or demanding in
other developing parts of the world.”—Special Message on Foreign Aid, 1961

Lyndon B. Johnson

“I will seek new ways to use our knowledge to help deal with the explosion in world population
and the growing scarcity of world resources.”—State of the Union Message, January 4, 1965

Richard M. Nixon

“I today propose the creation by Congress of a Cammission on Population Growth and the
American Future . .. a number of additional gpverrment astivities dealing with population
growth ... need not await the report of the Comm=sion. '

“First, increased research is essential. . . .

“...itIs clear that the domestic family planning services supported by the Federal
Government should be expanded and better integrated. . . . Itis my view that no American
woman should be denied access to family planning assistance because of her economic
ccndition. | believe, therefore, that we should establish as a national goal the provision of
adequate family planning services within the next five years to all those who want them but
cannot afford them.

“...the United Nations . .. and other international bodies should take the leadership in
'responding to world population growth. The United States will coogarate fully with their
programs ... | have asked the Secretary of State and the Administrator of the Agency for
International Development to give population and family planning high priority for attention,
personnel, research, and funding among our several aid programs.

“One of the most serious challenges to human destiny in the last third of this century will be
the growth of the population, Whether man'’s response to that challenge will be a cause for
pride or for despair in the year 2000 will depend very much on what we do today. If we now
begin our work In an appropriate manner, and if we continue to devote a considerable amount
of attention and energy to this problem, then mankind will be able to surmount this challenge
as It has surmounted so many during the long march of civilization.”—Presidential Message on
Population, July 18, 1969



FILMED FROW BEST AVAILABLE COPY

3

Ny
@QM&% Tiile)
Y

LAY

33k,

el
Gl fy AL
S

":I {ﬂﬁ
i

RIS

Frrszere




version of the unit utilized the FIRM format of material
organization (See Appendix H), and the second followed the
more traditional structure of a written narrative supple-

mented with graphic illustrations (See Appendix I).

Hypotheseé
The parallel versions of the unit referred to in
Question 2 provided the basis for testing the research and
statistical hypotheses. The three research hypotheses tested

in this experiment were:

l. Subjects using the Forced Inferential Response
Mode treatment materials will score significantly
higher on the researcher-constructed criterion
posttest than the students that use the same
content materials presented in the form of a
written narrative when adjustments are made for
initial differences in vocabulary, map reading,
and graph reading skills.

2. Subjects using the Forced Inferential Response

' Mode treatment materials will score significantly
higher on a standardized posttest of map read-
ing skills ttan the students that use the same
content materials presented in the form of a
written narrative when adjustments are made for
initial differences in map reading skills.

3. Subjects using the Forced Inferential Response
Mode treatment materials will score significantly
higher on a standardized posttest of graph read-
ing skills than the students that use the same
content materials presented in-the form of a
written narrative when adjustments are made for
initial differences in graph reading skills.

These three research hypotheses were tested at the fifth,
sixth, and seventh grade levels.
The three statistical hypotheses tested in this experi-

ment were:



1. There will be no significant difference in
scores on a researcher-constructed criterion
posttest between the treatment groups when
adjustments are made for initial differences
in vocabulary, map reading, and graph reading
skills. :

2. There will be no significant difference in
scores on a standardized posttest of map
reading skills between the treatment groups
when adjustments are made for initial differ-
ences in map reading skills.

3. Thereée will be no significant ¢&ifferenc= in

) scores on a standardized posttest of ¢raph
reading skills between the treaiment groups
when adjustments are made for imitial differ—
ences in graph reading skills.

These three statistical hypotheses wwere tested -a+ the

fifth, sixth, and seventh grade levels.

Definition of Terms

The key term in this study is FIRM, .an acxonym for the
Forced Inferential Response Mode, a self-instrmctiomal +ext
which uses incomplete sentence stems to force a studan£ to
derive informaﬁion from a data base in order to construct a
series of sequeh;ial responses. When correctly completed,
the stems and the responses compose a logical narrative
which interprets information contained in the data base.

This brief description of FIRM shows its relationship
to the usual tutorial text. 2 comparison of FIRM with a pro-
grammed text, however, shows that FIRM has a more complex
data base in which there are mmny variables. For exampl=,
the key concept of variable population density of the pre—

Columbian Indian population of North America is one of many
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concepts and facts presented in the data base in Figure 1,
page 3, Appendix H. In order to respond to the second stem
on facing pac~ 4, the student must be able to select the
response "density" from the many variables éresented graphi-
cally in the data base on page 3.

Ir contrast, programming normally provides more restric-
tive cues to the desired response. A simple illustration of
this programmed text procedure is taken from the grogramﬁed
text Evolution (Thomas, 1971, p. 3):

EVOLUTION is the word that means the slow change in lisxing
things owver the years..

. No matter what plants or :animals you write déwn, they have
all changed over the years. The change that has taken place
is called EVOL _ . )

' (fill in blanks)

A comparison of the FIRM with the programmed format- sug-
gests that a FIRM response reguires the student to use greater
skills of perception, discrimination, and the application of
previous knowledge. In the programmed format, it appears
that the student is more likely required to apply the skill

of direct association.

The key words in FIRM are forced, inferential, data

base, logical narrative, and progressiwve complsxiihy. Thsse

words are defined in more detzil in this s=ction. Other
major terms in the study r=la= to population educs==ion and

reinTorcemenrnt.




w2 wwse: R body of data in which all responses that are
to be associated with written stimuli are presented.
In this application of FIRM, the data base was com-
bosei of various types of maps, charts, graphs, and
tabi===.

Forced Respomss=: Written words or phrases that students

elicit as a result of beingvpresented with a par-
ticidar stimuli. When the correct responses are
pair== with their éssociated stimuli, they consti-
tute = logical, written narrative describing one of
the: Zemographic or geographic characteristics of
the. Tnited staﬁes or Mexico.

Inferential: A gualifier added to this self-instructional

mode because the student does not merely associate
uneaxivocal factual responses with particular stimuli,
bﬁt::ather he is required to infer certain relation-
ships or consequences from the graphical data base

in c=der to correctly complete a stem. This instruc-
tior=1 mode requires the student to elicit responses
whick are selective and interpretive, as well as
factz=1 in nature.

Logical Narraziwme: A conceptual set of S-R associations

that ‘whe=n correctly completed, camstitute a written
essay that describes some demographic or geographic

characE=ristic of the United Statesfor,Mexicog“
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Population Education: The transmission of knowledge about

the methods of analyzing population processes, popu¥
lation characteristics, the causes of population
change and the consequences of that chaiige for the
individual and society (Viederman, 1971).

Progressive Complexity of the Data Base: 1Initially the data

base from which the responses were derived contained
graphics of minimal complexity. The intent was to
gradually shape the student's ability to make the
proper response discrimination. As the unit pro-
gressed, the number of variables in the graphics
increased and the type of graphiés used became more
absﬁract. This process of progressively increasing
the difficultylof the data base was inteﬁded to im-
prove the student's ability to use such graphic forms.
Response: A written word, phrase, or sentence elicited by
the student in association with a given stimulus.

Reinforcement: The strengthening of correct S-R associations

derived from the knowledge of having made a correct
response. - Since this mode was self-instructional

in nature, the student was provided with an answer
booklet which enabled him to reinforce all correct
S-R associations. When incorrect S-R associations
were made, reinforcement was withheld until the cor-

rect associations were made.
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Stem: A form of incomplete sentence. A series of correctly

completed stems read in sequence compose a logical

narrative.

Stimulus-Response Reinforcement Model: A conceptualization of

learning which explains learning as a process of
associations which are connected as a result of
responsés made to stimuli, which become reinforced
through intermal or external rewards. According
to Silverman (3969), the three principles of S-R
learning are stimulus, activation, and response,
which are discussed in Chapter III.

The implications of the questions raised in this study

and the use of thg,defimed terms are elabérated in the review

of the literature, subject of the next chapter.



CHAPTER IIX

REVIEW OF THE LITERATURE

This review of the literature was concerned with two
topics pertinent'to this sﬁudy——the relationship of FIRM
to S5-R theory and the relationship of FIRM to the use of
gréphics. A third aspect of the review of tﬁe literature
dealt with the need for middle grade materials in population
geography. This'aspect of the literature is treated in

Chapter III, in connection with matsrials development.

FIRM: Possible Alternate Férm of
the S-R Reinforcement Model

The relationship of learning theory to curriculum mate-
rials development largely rests upon the logic of the re-
searcher and not the experimental design which tests the
appropriateness of the materials or comparative effective-
ness. The assertion that a particular curriculum rests upon
a particular learning theory is neither confirmed nor re-
jeéted by the experinental findings. A curriculum may be
appropriate by grade level and facilitative as measured by
pupil achievement and still fail to be logically convincing
as to the relationship of the alleged theory and its product.

The limitations of building curriculum upon a determinant

12
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learning theory are at least two fold: The logic of the
researcher may be deficient in translating theory into
materials, and his curriculum interpretation of the learn-
ing theory may not be subject to independent replication.

With these hazards in mind, it was nevertheless consid-
ered important for research within the Geography Curriculum
Project to relate the conceptualizatioﬁ of fIRM to learning
theory. Based on his analysis of both theoretical formula-
tions of S-R theory and their praétical Applications in the
form of programmed texts, the researcher considers it appro-
priate to regard FIRM as an alternate form of the S-R rein-
forcement model, |

Programmed instruction is one of the most common appli-
cations of the S-R reinforcement model to verbal learning
(Bigge, 1964). 1If these programs rest upon S-R theory, and if
FIRM has many of the applied characteristics of these programs,
then it appears to follow that FIRM might be interpreted in
accordance with the S-R reinforcement model.

A useful point of relating S-R theory to FIRM thus
appears to begin with examining the characteristics of pro-
grammed instruction. From the standpoint of applied learning
procedures, FIRM has several characteristics with programmed
instruction. Among these gross similarities are '

1. Careful specification of learning outcomes.

2. Task categoric selection of content to facili-
tate learning outcomes.
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3. Presentation of learning tasks in small,
organized, sequential steps.

4. Active involvement of the learner, with the
learner constructing his own responses from
the data supplied.

5. Reinforcement through feedback which .allows
the learner to monitor his own responses.’

6. leferentlal, self-instructional pac1ng

permlts the learner to adjust time in learn-
ing to his own learning needs.

The similarity of FIRM to programmed instruction there-
foFe impelled the researcher to examine the relationship of
S;R theory to FIRM. Inherent in the S-R reinforcement model
is the anélySis of student behavior in relation to the asso-
ciation of stimuli and feséonses. Learning is represented
as the change in S-R associations that occur when reinforce-
ment is properly used to strengthen correct S-R pairings
(Silverman, 1969).

FIRM presented students with sets of related stimuli in
- the form of incompleté written sentences. These sentences
were constructed and sequenced to draw the attention of the
student to the population Variables presented visually in
the data base. The sentences were designed to restrict the
range of searching behavior oﬂ the part of the student.. The
incomplete sentence forced the student to make a résponse.
‘He was not provided alternate responses from which to choose,
but had to construct his response using the data in the
graphic. 1In the language of Silverman (1969), the stimuli

were structured to increase their attention-provoking
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properties and to reduce the.possibility of confusion with
other cues in the data base.

The responses that the students were to asscciate with
these stimuli were selected from a visual data base which
accompanied each set of stimuli. Because of the geographic
and demographic character of the content in this unit, the
data bases were presented in graphical form. Thus the stu-
dent was presented with a written stimulus and was forced to
differentiate the correct response from a data base composed
solely of various types of graphics.

The feedback component of the S-R reinforcement model
was presented in FIRM in the form of a student answer book-
let. This booklet was designed to fit the self-instructional
format of the unit. Students were instructed to refer to the
answer booklet after matching each set of stimuli with their
responses. When the responses that had been elicited Ey the
student Were correct, reinforcement in the form of knowledge
of having madé a correct response was provided.. If an incor-
rect S-R association was made, reinforcement was withheld
until the correct association was made.

FIRM, it therefore seems, may bé interpreted as an
alternate form of the S-R reinforcement model that has inher-
;ent similarities to, and yet differences from, the two most
commonly used types of programs, the Skinnerian linear tybe.
and the branching or intrinsic type. 'Appendix B compares

some of the characteristics of branching and linear
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programming as outlined by Klaus (1965) and Lumsdaine (1960)
with those of the FIRM aliternative. However, the distinctions
among the linear, branching, and FIRM reinforcement models
are not so much ones of opposing methods as ones of differ-

ent emphasis.

Background to S-R Theory

The experimental materials of this study consisted of
FIRM and were compared with a narrative text supplemented
with graphics. FIRM, in the judgment of the researcher, muy
be considered as an alternate application to curriculum’ of
the S-R reinforcement model. Learning by reinforcement has
been referred to by Skinner as operant learning or operant
conditioning (1968).

Operant conditioning in its simplest form occurs when
the learner that is responding is in a relatively free re-
sponse situation. The learner generally has some deprivation--
such as a lack of food. Under proper stimulus conditions, any
response which is in the direction of the desired terminal
response is followed by reinforcement and the deprivation is
reduéed. This increases the probébility that the response
will be elicited in the future under similar stimailus condi-
tions. This process of repeating the s*i-.. v succes-
sively rewarding more precise responses is referred to Py
Gagne (1970, p. 110) as "shaping." Thﬁs, the learner is

guided into making more desired terminal responses through a
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series of rewards that follow succec., - closer approxi=-
mations of the desired behavior (va- , 1971).

In this study, the type of lea:. .at Skinner called
operant conditioning will be referr=- s stimulus-respornse
learning.. This phrase was chosen be - this type of learn-
ing involves a single S-~R connectior secause the S and R
become bound together in a way that d¢ ~ot happen in lower
orders of learning (Gagne, 1970).

The S-R reinforcement model cons: = of a particular

form of behavioral analysis. It cali= ‘wention to responses,
reinforcements, and stimuli. In doirs it indicétes three
essentials for learningﬁ fl) the stim:'us-control principle,
(2) the activation principle, and (3 tr reinforcement prin-
ciple (Silverman, 1969). The task -* ~we¢.rationalizing this
model required the researcher to f. ... <amine the components
of this model, and then to structur+ ihe materials so they
included all of the basic principles znherent in the learn—.
ing theory. 1In this application of S-R theory, the stimulus-
control, activation, and reinforcement principles were

operationalized in the following manner.

Stimulus-Control Principle

The FIRM format paid careful at? - ‘»n to the construc-
tion of stimuli in a clear and unam: -yu. - manner. These
gtimuli assumed the operational form of incomplete declara-

tive sentences whose structure and sequence were designed to

facilitate easy stimulus discrimination by the student.
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Actiwve: - Frinciz_ =
Ttr= . -~-ond essentia’l for i< -3 included i the S-R
mode. s rtive acti~Tmtion orinc - This principle involves
a three—Zc'd task of identi -zin, :.sired responses, famil-

iarizimg < ==Zents wifh rssw . ises 10% in their I==rring rep-

ertoire, ::= extinguishir. Lz < responses ===t compete
with the .ssired resconse.

T2 task of identifyin <the #ssired respons=s involved
examrining the stimulus stem:. an® ¢—=termining what word or
phra=e had been omitted. 1In most instances, the desired
response was a proéer name Z¢r & nNucner that could easily be
pressnt=d in a map or graph 1.1, r=sponses were pre ;ented
in a visual data base tha'= wa= Jloc.iced onbthe page opposite
the stimmli which the data bas~ aczompanied.

T fask of teaching ==chr szl terms not already in the
students learning repertcirs wigs very important .in the study
becaus= the content area of th= mopulation education unit was
largely foreign to the students -2t this grade level. To
facilit=te this p-ocess, terms -thzt were thought to be novel
to the szudent were defined in the graphic accompanying the
stem so That the groper response £:scrimination could ‘then
easily b= made from the data bas=. For example, in introduc-
irg the plrase "papulation varzZz=:les ‘Appendix H, p. 13).," ==ke
st¥m arpeavred as:

k porualation r.:xiable i= z .. I :. sopulation that can change.




19
The response "trait" was pre::=m=2d “r the key == the
adjoining grapkic, which also prov=idzd hs full def:—ition
of population variable. This procesu:e wa followeZ through-—
out the unit for providing defini=ior wf t=rms thoc=ht to

be unfamiliar.

The final step in the activat.:.on ~i 5§ wWas o Cater-
mine which responses might compet= wi.tt ' : desired res—cnses
and to reduce their probability cZ cx'cu-:z ce. Und=r ae

FIRM format, the structure of the Hdat.: b= was designss to
facilitate inferential discriminaticzs. “hen incorrect —=-
sponses did occur, they were not stT: ¢igthenad by reinforze-

ment, and thus were weakened and gradius:.ly =xtinguished.

Reinforcement Principle

The third major principle inh=wren#* i= operationalizing
the S-R reinforcement model was the reimFrrrement principle.
This principle had two major aspects, *he identification of
a suitable type of reinforcer and the se:le—ting of an appro-
priate schedule for providing reinForcement. The first
aspect required a determination of thc=a- reinforcers which
would effectively strengthen the respeomse: to be learr==d.
This reinforcement can result from externzl rewards su1 as
praise, or being presented with a need-watisfying objec: suckt
as food or candy, or the reward can ==tisfy an internal
desire for achievement or a ées:ie to satisfy curiosity #homt

a particular subject. The FIRM strztegy uss=d ints=rnz=l —eward=
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ir tk= form of providing the student with knowledge of his
=rhiev=ment as its mode of reinforcing desired behavior;

This strategy was operationalized in the form of a student
zoswer booklet which was used to check student responses.

The second part of the reinforcement principle involved
ttre effective scheduling of reinforcement. Under the FIRM
Zormai, reinforcement was provided after the complstion of
¢.ach cconceptual set rather than after each correct S-R pair-
irng. This delayed schedule of providing reinforcement differ-

sntiates FIRM from the linear and branching types of programs.

Research in Programmed Instruction
Difectly Related to the Study

A review of the related research on the operationalized
forms of S-R learning revealed that most of the studies per-
tzined to the structure and use of programmed materials.
€znce most programmed instructional materials and the Forced
I—ferential Response Mode are based on S-R theory, the re-

- searcher examined some recent programmed learning studies,
itwo of which directly related to this research.

Ore such study by Ryan (1967) examined four methods of
organizing programmed materials: (1) programmed text and
then readings on the same topic; (2) readings, then the pro-

- grammed texnt; (3) a”programmed text supplemented with se-

lected map activities; and (4) the programmed text only.

The conclusion reached at the end of the research was

~hat programmed materials supplemented with other media
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incrsased criterion perfo—m=anc=. Ryan's recc——endztions for
~mtegrating media and oth=r tm=chnicues of irs-—ruciic— with
programming are of interest hsmcazuse the Force- InS=ntial
==sponse Mode uses the S-R reinforcament mocel. wkich is the
biasis of most programmsd materials, and incerzcrat=s it with
a forced use of graphic media.

A study.conducted by Wood (1964) compared classes using
& combination of programmed materials and teacher-led imstruc—
tion:with classes using the common temcher-led metiad of
=aching ninth grade geography. The findings from this study
snowed that studemts using the pfogrammeﬂ instructional mate-
rials learned factual material significartly better than
those wsing only the teacher-led technique. These findings
w2re of particular interest because the tit, "Poprlation
Growth in the United States and Mexicg" rresents mainly fac-
tual content material. This resesarch also showed nio signifi-
cant difference in the at¥ility of students in the o groups
to apply the material le=rmed in the unit to new birt similar

situations.

Related Research on thhe Grade Placement ané e
Various Uses of Graphic Illustrations
In the application of the FIRM instructional s=—=tegy
for the presentation of & m»pulation goegraphy unit, it was
dizcided to construct a data base composed solely of c=aphics.
This decision prompted a review of the Iiterature related to

grade= placement and the effectiveness of viswals user in




z2
s-cial studi=ss texts. This m=rfzwzw was expanded i inciuds
studiss that compared ti:e relat-ve =ff=ctiveness ! : graphics

:sef in differ-mg roies. Thm=se z—udies were iIncl. =4 hecause

. characteristics of the two Lmsiructional formz*s compar=d
ir zhis study used graobical meéiz to serve differ =g Func-

ticns.

Grade Piacement

Studias pertainimg o the us= of grapaical m=t=rials
wiIzh primary and interm=diate grafe stodents were surveyed to
Gacermine if students in these grades were sufficiently .
matzre to use graphics in lemrning social studi=ss ccncepts.
Fz=rn the followinc review cf thess studies, the wse of
gz :phics in a unit designed fo- grades 5, 6, z=4 7 was there-
fcr2 deemed appropriace.

Thomas (3933) cemducte:d ar esperiment — jerermime if
stmcents in the upper eememicrs crades cauli derive infor-
mezior from various types od graphics. E= steleccred his sam—
ples from mZdidle grade populi=—igms =nd place? students in
categories cf slow, average. ar scoerior for eacs grade levsl.
The resu.ts of this experiment strwed that studes—t= rznked.
as low az a grade four superior cowld read simple facts and
wrd=rstand the memnirg <f graphs.

Thowas' conclusion tiat midfle grade students could de-

irz inforstion fom various types of graphics was supported

by = study conducted by McEyilay iz 19828, The sarpose of
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McRulay's esearch was to determine if fou -tk grzZe students

were suff:-ienzly matu—e to learn map readinc =k:"1s and uti-

Aize them in the learning of social studiss cowmcects. The
~esults of this stwmdw Indiczted that the treaztme=nt groups
that used maps = Pemmsylwania in their study zF the state
scored significaotly higher than those that refded sclelw
=pon books amd picturres. This research indicat=s that
graphics can be employed as lemarming tocls by =tudents as
Iow as grade 4.

This is not to say that the feuwrth grade is the lowest
level at which graphircs can be effectiwely ‘1sed. To the con-
trary, resezrch by Saﬁege énd Bacon (196%) . ndicat=d that

craphic skills can be =ught in the pzime. -~ grades.

Usas of Grapkic Illusi—=tian=s.

The qu=stion of how gramhic il :str=tioms =re ased and
how they cam be used mcre: effectively to teach socz=al stud-
Zz=g content was basic =o this stmdy. Davis (L968, b]) out-
Iined three roles that grapkic il.Iustr=tions play Zn social
smudies texts today:

1. Im a very few instances they are used as a

oY imary soures of comient mztexials o the
princZzoal mes=rs of message communicat=on.

2. More cften, graphic illuscrations are used

to abstract ar reinforcs id=as already pra-—
sented in wr.otten narrative form. In this
role they provide a viswalization of can-

cepts and ideas already presentted in a
written form.



3. Maps, charts, and graphs are not directly
related to the transmission of content
material; but rather they are used to pro-
vide flavor and add atmosphere to t+he text.

Examples of graphics used in the third manrer are gquite
common in elementary geocgraphy textbooks. TIn these books,
maps are included as a part of the text. The student is not
instructed to use them as a primary data source, nor is the
map éxpressly used to reinforce or abstract data presented
in the written body of the text.

It - is essential that a developer of curriculum materials
recognize the various roles that graphics play so that the
success or failure of the graphics used in materials can be
assessed. It is also important that a curriculum developer
have an understanding of which role is most suit=ble to me=t
the needs of the population that the materials will serwve.
Ee can then design his graphics to fit the role that will
m=et his instructional objectives.

In the literature on the use of graphics, mos%t studies
have dealt with graphics in only one of the three roles out-
lined by Davis. One researcher that did make an inter-role
comparison was M. D. Vernon (1952). 1In a simdy using English
Air Force cadets, she compared treatment gromps using only
graphic materials with groupsiusing a continuocusly written
t=2xt illustrated graphically; - The content material involIved
the demographic characteristics of ithe English populatiwm

during World War II. The results of this experiment indicated
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that only comparatively imtell igent and well-educated cadets
could derive informaticn from grzphics presented without
written material.

Other studies have investigzted the effectiveness of
graphics as the princimal source of content, or as abstrac-—
tors, reinforcers, or wisualizer:s. The studies that related
to graphics in their fZrst role {principal source of content)
were primarily concerred with the ability of students to de-
rive information from wvarious types of graphs and charts.
Such studies commonlwy compared the effectiveness of two or
more forms of‘graphiCS‘forjpresenting similar content mate-
rial. |

Wrightstone (1926) used jﬁnior and sénior high school
students to compare the value of conventional graphs with
pictorial graphs in presenting data. This experiment tested
the student's ability to interpret data directly from the
graphs as well as the student's ability to recall the data.
His findings showed that groups using thé-pictorial graphs
were able to locate facts in the graphs at a significantly
higher rate, but the différence in the level of recall be-
tween the groups was mot significant.

Washburne (1927) utilized junior high school students to
compare various graphic, tabular, and tektuél methods of pre-
senting quantitative material. He concluded the arrangment
of such material was much more vital to recall than the

quantity of material presented.
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Croxton and Stryker (1929) compared the use of bar charts
and circle diagrams. They concluded that when graphs express
only two proportions, the pie graph is read more accurately
if the proportions are 50-50 or 25-75. There is little differ-
ence, however, in which form is used if the figures~express
other proportions.

In a similar study, Croxton (1932) compared the effecw.s
of bars, squares, circles, and cubes with larger and smaller
sums. He concluded that there was no difference in accuracy
in interpreting circles and squares, but he found both to be
superior to cubes.

In a more inclusivé sfudy of the ability of individuals
to interpret data from various graphic forms, Peterson and
Schramn (1854) used 86 subjects at-Sampson Air Force Base to
assess the accuracy with which the subjects interpreted data
from eight types of graphs (circle, disc, single bar, mul-
tiple bar, multiple cylinder, multiple square column, mul-
tiple area column, and partial cosmograph). The results of
this study indicated that the form of graphics used signifi-
cantly affected the accuracy with which they were interpreted.
When showing the parts of a whole, the circle énd the multi-
ple area column graph were read least accurately.

Research on the value of using graphics in their second
role (reinforcer or visualizer) has been conducted by a num-
ber of researchers. 1In the second part cf the previously

mentioned study by Vernon, samples were selected from sixth
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grade students to determine if graphics assisted in clarify-
ing material and led to a better understanding of the general
argument in the written text. Vernon concluded that the
written argument was not made easier to understand and re-
tention was not improved by using graphs with the written
text.

In a later study, Vernon (1956) tried to assess the

-value of pictures to illustrate verbal text. The results
from this research indicated that pictures might stimulate
some people to read an article, but there was no indication
that they helped to promote understanding.

Another researcher who explored the effectivness of
using graphic illustrations with written text materials to
promote learning of social studies concepts was O. L. Davis
(1968, [a]). 1In a very broad ctudy, Davis compared the per-
formance of two groups of junior high school students. The
first group was given three narratives illustrated with time
liﬂes, distribution maps, and bar graphs. The second treat-
ment group received the same three narratives but they were
not given the graphics. The reported results indicated that
the use of the time line and distribution maps did not affect
performahce on a criterion test. The bar graph, when pre-
sented with the narrative, did facilitate learning. A third
finding of the Davis study had direct bearing on this experi-
ment--analysis of covariance was found to be more precise

than analysis of variance in assessing group performance
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because the analysis of covariance would adjust the criterion
scores for relevant covariants. Davis used IQ scores and
reading achievement scores as covariants.

Earlier experiments conducted by Davis and Hicks that
related tangentially to the value o= using graphics in their
second role (reinforcer) were conducted in the spring of
1966. Davis and Hicks evaluated the use of a time line for
promoting pupil learning of chronological relationships.

The performance of three groups of senior high scheol stu-
dents was compared. Treatment 1 had a narrative plus a cor-
rectly drawn time line. Treatment 2 had the same narrative
with an incorrectly drawn time line. Treatment 3 had only
the writfen narrative. There was no significant difference
between Treatments 1 and 2. Both Tre;tments 1l and 2 were
more effective thén Treatment 3. Davis generalized from
this study that some illustration of chronological relation-
ship, no matter whether it was Correct or not, was superior
to the narrative used alone.

Davis' conclusion that graphics used as reinforcers
and visualizers promoted learning was not supported by
similar research in other content areas. Burdick (1959)
tried to evaluate the use of various types of graphics to
improve the comprehension of written secondary level science
materials. This study compared two treatment groups. The
first used a written passage supplemented with a cross-

sectional drawing, and the second used a perspective-cutaway
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drawing. The third treatment group used orliy a written
passage. The results showed no measurable difference in
comprehension of the written passage among the three treat-
ment groups.

This review of the effectiveness of graphics in instruc-
tien is equivocal. It shows that a variety of graphic forms,
as employed in the population unit, have been previously uti-

lized in graphic research.

Summary

This review of the related literature provided a back-
ground for S-R theory and citéd several studies that used
this theory in the operationalized fofm of programmed instruc-
tion to teach féctual social studies content. The value of
using graphic media with this model was also explored. No
research directly related to the FIRM operatinnalized form
of the model was reviewed Lkecause this is a new and previously
untested form of the S-R reinforcement model. This study
provides an evaluation of the effectiveness of this learning
strategy for the presentation of a social studies unit to
middle grade students.

Since the unit tested in this research was graphically
oriented, the suitability of using graphic media with inter-
mediate grade students was substantiated by several studies.
The various roles which graphics can assume in social sfudies
texts was also explored. The conclusions derived from this

survey indicated that most of the research into the uses of
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graphics was limited in scope to examining graphics used in
only one of the_three roles outlined by Davis. The only
study surveyed that compared the use of graphics on an inter-
role basis indicated that graphical illustrations used as
Primary conveyors of content material were of value to only
intelligent and well-educated people.

This study makes a contribution to graphics research by
comparing the performance of treatment groups that used
graphics as primary and supplementary sources of information.
FIRM used graphics aé a visual data base; the alternate treat-
ment used graphics to reinforce the information presented

narratively.



CHAPTER III

DEVELOPMENT OF MATERIALS USED IN THE STUDY

This chapter presents the rationale for the selection
of population geography as the content area for the middle
grade social studies unit which was developed as a part of
this study. 1In addition, it describes the objectives on
which the unit was based and the structure and sequence of
the content presented in the unit, “"Population Growth in the
United States and Mexico."' The final portion of this chap-
ter describes the components of the instructional unit which
include treatment books, anéwer booklets, glossary of un-
familiar words used in the materials, pronunciation tapes,

standardized tests, and critericn posttests.

Materials Development
Prior to the actual research, the development of a unit
of materials entitled "Population Growth in the United States
and Mexico" was undertaken. This unit was to serve as the
vehicle for testing the FIRM instructioﬁal strategy against
a written narrative that used éraphics as reinforcers and

visualizers.

31
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Content Rationale

The need to improve pobulation education in American
education was noted by Hauser as early as 1962. He
noted that "The facts and implications of population change
are indeed conspicuous by their absence or by their super-
ficial and cursory treatment in American education (p. 424)."
A decade after this observation by Hauser, Viederman indi-
cated in a report on the status cf t population education in
the United States that a deficiency in population content
material still exists and that the pbpulation education pro-
gram in American schools is still inaaequate (Viederman, 1972).

.This researcher aséuméd the task of trying to reduce this
deficiency by developing a unit on population geography appro-
priate for use by students in the middle grades. This unit
utilized a comparative approach in analyzing population growth
in the United States and Mexico. These two countries were
selected because they are commonly studied as a part of the
middle grade social studies curriculum. An additional con-
sideration in the selection of.Mexico and the United Statés
was £hat these countries are both New World nations that
came under European influence in the 16th and 17th Centuries.
These nations were also chosen because of differences in the
indigenous groups and the ways in which Spanish and English
cultural heritages have contributed to profound differences
in the soc1al and economic conditions in these nations today.

These differences have so affected population dynamics in
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Mexico and the United States over tize past 300 years that

they offer two countries of sharp population contrast today.

Structure of the Unit

A review of population materials currently available
for use with elementary and middle grade stﬁdents showed
that many of the units had objectives of an aff=—tive rather
than a cognitive nature. (See Appenéd*= 2 for a =tate-by-
state review of materials.) Titles szch as "Sciznce and
Survival," "Disaster," and "Resource Iizits on Population
Pressure" indicate that the developer= o such materials view
the present world's demographic situazfon zas a grave problem.

In contrast, "Population Growth i the Unitef States
and Mexico," with other conceptual uni%: £ the Geography
Curriculum Project, emphasizes cognitive objec=ives. These
units attempt to follow the suggesticn ¢.f Viederman (1971)
that population should be viewed as a pEnenomenon to be under-
stood and not as a problem to be solved. It is the purpose
of the Geography Curriculum Project materials to inform stu-
dents, not to indoctrinate them.

To meet this objective of presenting population as a
phenomenon to be understood, the unit describes population
-changes in the United. States and Mexico. The unit points
out some of the factors that were instrumental in causing
changes in each nation's population, but does ndt try to
evaluate whether these factors had # positive or negative

effect on the living conditions in ==ch country. 1In Part 3,
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some projected estimates are made, derived from the United
States Census Bureau and the Population Reference Bureau;
These figures represented median rather than extreme esti-
mates.

To develop a cognitively structured unit on the popula-
tion changes in Mexico and the United States, a conceptual
outline was developed, mainly following the topics that
Hauser (1962) iisted to be essential elements of a population
course. Other population authorities consulted included
Trewartha (1969), Peterson (1961), and Zelinsky (1966). The
specific authentics by part and le¢sson set are listed in

Appendix J.

FIGURE 1

CONCEPTUAL SCHEME FOR THE DEVELOPMENT OF A POPULATION UNIT

I. TOTaL POPULATIONS

A. Pre-Columbian Population of Each Region
B. Population Changes in These Regions Since 1500
C. Number of Inhabitants in Each Region as of
the Last Census
D. Future Growth Projections Based on Median
Estimates

II. COMPONENTS OF POPULATION GROWTH

A. Mortality
B. Fertility
C. Migration
D. Theory of Demographic Transfer

IIT. POPULATION DISTRIBUTION
A. National

B.  Regional
C. Rural and Urban
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Iv. POPULATION COMPQSITION

A. Age Structure

. Sex Ratios

. Ethnic Groups

. Economic Characterlstlcs

ogaow

V. METHODS OF POPULATION RESEARCH
A. Census Characteristics
B. Population Pyramids
C. Construction of Birth Rates, Death Rates,
and Migration Rates
This structure was placed in a regional fr=mewc—k and
the population changes in the United States and Mexico were
analyzed. The factors that caused these changes were pointed

out through- the presentation of statistical infarmation in

the data base to illustrate the magnitude of the changes.

Preparation of Materials

ihe materials prepared for use in the study consisted
of two treatment forms, FIRM and a'narrative'text; an
investigator-constructed posttest; a glossary of words; a
pronunciation tape; and int;oduction and instruction sheets
fér the teachers and students.

Content in both treaﬁments was presented in a chrono-
logical manner. The six topics that received particular
emphasis were (1) the causes of the decline of the aborigiﬁal
populations; (2) factors that affected birth rates, death
rates, and migration rates; (3) the degree of racial mixing
that had ocgurred; (4) the history and rationale for con-

ducting population censuses; (5) the current distributional
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pe-raTns of each nation's population? and (6) the geographic
=3 &emographic trends in sack nation todzy.

The cantent materials £=xr the unit were zssembled during
the esez:cher's two years =t the Univ=rsity of Georgia.
Durizg this time, course wixdk in population “imography,
Caribbezn -.merican geograzy, and urban geog  phy contributed
to the ressmarcher's background Zfor writing such materials.
The actual —=terials writing inwolved three r 'nths of re-
search, wri=:mg, and revising. The reference sources utilized
were the latest and most aunthoritative available at the
University of Georgia library.

The unit that resulted from this research was a compara-
tive study whick contrasted the demographic history of Mexico
with the demogrzphic history of the United States. Thevunit
was written in two different forms for experimental ewvalu-
ation. The first form (T;) was prepared for use by the ex-
perimental group in the study. The content material in this
treatment was.drganized according to the structure of the
Forced Inferential Response Mode (FIRM). The treatment con-
sisted of 3 parts and 41 sets cf topically-organized stems
which took the form of incomplete sentences. To complete
the meaning of the stems, information had to be inferred
from the data base. Wﬁen the stems in a set were correctly
compléted,'the stems constitutued a logical narrative de-
scribing a particular facet of:populatibn growth in Mexico

or the United States.
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The data needed to complete these stems was presented
in 54 figures located on the pages opposite the stems with
which the figuires were assmciated. These figures were pro-
fessionally drzfted and contained a variety> of m=wos, charts,
graphs, and taklies. 1In addition to figures and =tems, the
96-page FIRM book contained a detailed explanatior of the
use of the various graphics as well as FIRM practice exer-
cises.

The book was divided into three parts. Part 1 analyzed
changes in the Mexican population since 1500. Part 2 con-
tained a similar analysis of demographic changes in the
United States since 1500. Part 3 compared the demographic
and zeographic character of each nation's‘population in the
year .2000. A set of 15 review questions followed each of
the three parts. These questions were designed to facilitate
a review of the content in each part and to help prepare stu-
dents for the £inal test which cévered all the materials
presented in the unit.

A glossary of all terms that were thought to be unfa-
miliar to the students was included at the end of the unit.
Many of the words defined in:the glossary were Indian or
Spanish names or specific terms commonly used in geographic
o% demographic literature. Td supplement the glossary, the
researcher developed a word tape for use in each classroom.
This tape presented pronunciétion of the words listed in

the glossary.
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Treatment 2 Was a narrative text. It contained the same
content material and the same 54 figures as the Treatmemt 1
unit. The essays in the Treatment 2 materials were written
by filling in the stems in the FIRM treatment and arranging
these sentences into logical paragraph form.

Every effort was made to make the content presentation
in each treatment identical. Both treatment groups had the
same review questions, glossaries, and word tapes. 'The only
differences were the color of the book covers (yellow or
blue), the different format of the sets (stems or narrative),
and the directions the students were to rea@ for using their
materials. o

Since both of these treatments were designed for use on
a self-instructional basis, it was essential to develop a
scheme for reinforcing correct responses and e#tinguishing
incorrect responses. To help fulfill this need, a 47-page
answer booklet was developed to be used with both treatment
groups. This booklet contained the information needed to
ICOmplete the stems in Treatment 1 and the answers to the
review questions. Although the Treatment 2 group did not
need the answers to the stems, ﬁhey did need to utilize the
answers for the review questions. The answer booklet also
helped Treatment 2 students to identify major ideas in the
narrative.

The FIRM-instructed student was directed to use the an-

swer booklet to correct his work. If the student made an
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incorrect response, he was directed to strike out the re-
sponse and to reexamine the data base to determine the cor-
rect response. The correct answer was to be placed directly
above the crossed-out answer and then checked again with the

answer booklet.

Tests Used in the Study
The development of materials for the study included the
selection of standardized tests to be used to measure student
skills and performance and the construction of a criterion

posttest.

Standardized Tests

Three sections of the Iowa Tests of Easic Skills, Form
5; Level 12 were used as the pretest: (1) Test V, Vocabulary;
(2) W1, Map Reading; and (3) W2, Reading Graphs and Charts.
The same level and form of Tests Wl and W2 were also used as

a part of the posttest evaluation procedures.

Criterion Test

A 50-item, 4-option, multiple-choice test of unit con-
tent was used as part of the posttest evaluation procedures
(Appendix D). Thié test was a modified form of the instru-
ment used with the pilot groups (Appendix E). The content
validity of the instrument was maintained by developing the
qﬁestions directly from the instructional objectives of the

unit (Appendix C) and by having the director of the Geography
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Curriculum Project compare the test items with the content
objectives.

The reliability of the criterion test was first com-
puted by the TSSA (Test Scorer Statistical Analysis) program
for the pilot test (Wolf and Klopfer, 1963). From this pro-
gram a three-step approach for using.the item analysis was
employed to improve the reliability of the posttest used in
the field trials. A further discussion of the procedures
used to insure the validity and reliability of the criterion

posttest is presented in Chapter IV.



CHAPTER IV

PROCEDURES AND METHODOLOGIES

Chapter four describes the design used in conducting
the experiment, the assumptions inherent in the design, and
the limitations of the research. The last part of this chap-

ter outlines the procedures foliowed in conducting the study.

Research Design

The research design selected for use in the experiment
was the pretest, posttest control group design. The ration-
ale for this selection was based on two pfincipal factors.
First, the nature of this design gives two measures of indi-
vidual performance. The first measure, the preﬁeSt, is of
special value when dealing with two or more groups that re-
ceive alternate treatments. This measure provides the experi-
menter with the opportunity to control statistically on
otherwise uncontrolled variables that are highly correlated
with criterion test performance. In the study, reading |
ability and skill in reading maps, graphs, and tables were
considered to be experimentally uncontrollable variables, or
covariates, that were highly éorrelated with criterion test
performance. These covariates were measured in the pretest

phase of the study by using portions of the Iowa Tests of

41
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Basic Skills. The covariates were measured so that the ex-
perimenter could conduct a valid evaluation of the results
of the experiment.

. A second consideration in selecting this design was
that when the design is properly carried out, it effectively
controls for the eight threats to the internal validity of

a study outlined by Campbell and Stanley (1963).

Treatment Groups

The total sample for the experiment consisted of 15
intact classrooms, .3 of which were used in the pilot phase,
and 12 in the field trials. These classrooms were equally
dividedAinto five groups from each of the fifth, sixth, and
seventh grades. The students in each of these grades were
randomly assigned to either Treatment 1 or Treatment 2.

In Treatment 1 (Tl), students used the self-instructional
unit, "Population Growth in the United States and Mexico,"
organized according to FIRM (Forced Inferential Response
Mode) .

In Treatment 2 (T2), students used the self-instructional
unit, "Population Growth in the United States and Mexico,"

organized in a written narrative supplemented with graphics.

Teacher Participation
Eight middle grade teachers from Clarke and Oconee
Counties, Georgia, participated in the study. All were

women and experienced teachers. The teachers' participation
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in the eXéeriment was on a voluntary basis. There was no
remuneration for their efforts. The role of ﬁhe teacher in
the study was limited to giving preliminary instructions,
distributing materials to students, and séheduling evaluations.
Although the teachers were present ir the classrooms, their
interaction with the students was kept to a minimum due to

the self-instructional nature of the units. The researcher
.Visited all classrooms on numerous occasions to explain the
purposes of the experiment and to insure that procedures were

being properly followed.

Assumptions of the Study
The following assumptions were basic ‘to the study:

1. The nature of these m3st=rials was so new and
unique for use at this grade level that a pre-
test of content would have been of no value.

2. Outside variables were controlled for by the
random assignment of subjects to treatment
groups. .

3. The Iowa Tests of Basic Skills provided an
accurate meastvre of pre-experiment skills in
reading, map, and graphic skills.

4. The standardized tests and the test developed
for the study were valid measures of the de-
sired learning outcomes.

5. The teachers followed the directions given
them and made every attempt to minimize
teacher-student and student-student inter-

action.

6. The use of the analysis of covariance pro-
vided a method of adjusting for correlated
uncontrolled variables so that a valid
analysis of experiment results could be
made. '



Limitations
The study was carried out with these limitations to
internal validity:

l. The use of the Towa Tests of Basic Sskills,
Form 5, Level 12, Tests Wl and W2 in both
the pretest and posttest parts of the study
led to the danger that part of the differ~
ences in the pre- and posttest per formance
could have been due to students becoming
"test wise." Alternate forms of these
tests were available; however, their inclu-~
sion in the total ITBS (Iowa Tests of Basic
Skills) battery for grades 3 through 8 made
their cost prohibitive for use in the ex-
periment.

2. Perhaps. the major limitation of the study
was the researcher's inability to control
for the time variable. This was the result
of the various rates at which the students
worked through the units and the numerous
interruptions that occurred in the class
periods in the various schools. Interrup-
tions such as field trips, assemblies, spe-
cial speakers,  fire drills, and previously
scheduled school testing programe all made
an accurate assessment of the time spent
in learning by each student an impossible
task for an experiment including as many
subjects as were involved in this study.
The researcher noted the advice of English
(1971) : "Early research most always con-
centrates all of its efforts in order to
demonstrate that a phenomenon can be pro-
duced and subsequent research must examine
more closely the factors that produced the
phenomeonon (p. 3)."

3. Although the materials were sel f~contained
and teacher participation was carefully cir-
cumscribed, the study climates of the sepa- .
rate classrooms and schools may have affected
learning differentially.

4. The attempt to operationalize FIRM as an
alternate form of the S-R reinforcement
model was not independently replicated.
The FIRM format conforms to the S-R
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reinforcement model in the opinion of the
researcher, but the study provides no em-
pirical evidence to confirm or reject this
assumption.

Dgscription of the Sample

The sample used in the experiment consisted of fifth,
sixth, and seventh grade students from Clarke and Oconee
Counties, Georgia. A total of 15 classes participated, of
which 14 were drawn from schools in Clarke County. The oniy
class included from Oconee County was a seventh grade class
which took part in the pilot phase of the study.

Clarke County is seorgia's smallest county and is
located in the northeastern part of the sﬁaﬁe. The county
is largely dominated by the city of Athens, which is the
site of the University of Georgia. In 1970, the city of
Athens accounted for more than half of the county's total
population of 65,177.

As shown in Figure 2 (p. 46), the county's population
is predominantly urban in character, with less than 2% of
the residents_living in hduseholds where the chief source

of income was derived from farming.
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FIGURE 2
URBAN AND RURAL POPULATION OF CLARKE COUNTY: 1960-1980

Pbpulation Projection
Locality
1960 1965 1975 1980
Urban and non-farm 44,230 52,000 67,200 74,500
Rural farm 1,333 1,000 800 500
Total 45,363 53,000 68,000 75,000

The racial compositiqn of Clarke County'slpopulation in
1970 showed Whites to outnumber non-Whites by a ratio of
nearly 4:1. The county school population showed a ratio of
Whites outnumbering non-whites by 2:1. Since the 1960 cen-
sus, both the White and non-White segments of the population
have increased markedly in their total numbers. Figure 3

illustrates the racial composition of the county.

FIGURE 3
RACIAL COMPOSITION OF CLARKE COUNTY'S POPULATION: 1940-1970

-

Year Whites Non-Whites
1940 18,335 10,063
1950 26,614 9,936
1960 33,748 11,615
1970 52,037 13,140
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The rate of population growth for Clarke County during
the last ten-year period was 43.7%. This rate ranked Clarke
County as one of the ten fastest growing counties in Georgia.

Economic conditions in the county, as reflected by the
average income per household, showed Clarke County to be
above the state average éf $9,355 per year. The county's
average of $10,263 was slightly below the national average
of $10,565 per household, per year.

A similar pattern of Clarke County's approximation to
national norms is reflected in the statistics available on
pupil test performance as measured by the county testing
program. Results from fhé Towa Tests of Basic Skills admin-
istered to all fourth and eighth graéers in the fall of 1971
showed that pupil performance in the vocabulary portion of
this test, as well as the map and graph sections, was closer
to the national norms than the state norms. Figqure 4
(b. 48) demonstrates the performance comparison .for the

Iowa Tests cof Basic Skills for grade 4.
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FIGURE 4
COMPARISON OF CLARKE COUNTY AND GEORGIA 1971 RESULTS
WITH NATIONAL NORMS

IOWA TESTS OF BASIC SKILLS, GRADE 4

Test . Map Graph ;
Vocabulary Read t
Group oc ary eading Reading | Reading Composite
National 41.1 42.3 41.9 41.8 41.8
Georgia 36.4 37.6 37.7 38.1 37.7
Clarke County 32.1 40.6 41.1 40.8 40.3

Figure 5 demonstrates the performance comparison for

the Iowa Tests of Basic Skills for grade 8.

FIGURE 5
COMPARISON OF CLARKE COUNTY AND GEORGIA 1971 RESULTS
WITH NATIONAL NORMS

IOWA TESTS OF BASIC SKILLS, GRADE 8

Test . Map Graph .
d t
Graph _Vocabulary. Reading Reading Reading Composite !
National 80.5 81.5 82.0 81.3 8l1.5
Georgia 70.7 72.8 71.7 71.8 72.0
Clarke County 77.7 78.7 80.2 77.4 77.6
£
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thie patisrn was also evident in the composite score
foxr the “nial ITBS battery of tests. Clarke County students
scored #i-ov the state norms and only slightly below the
naticnai norms.
This brief glance at Clarke County, Georgia, showed it
to be & rapidly growing area that is urban in character.
ts population is largely dominated by the city of Athens,
and is strongly influenced by the presence of the University
in the city. Income levels in the county are much closer to
the national average than the state average, and data avail-
able on pupil performan;e reflects this same trend. These
factors indicate that in many ways the sample used in this
study more closely resembled national norms rather than

state norms.

Sample Selection
The sample selected for use in the field trial of the
experiment consisted of 12 intact classrooms from the Clarke
County schools. Of these 12 classes, 4 eaqh were from ﬁhe
fifth, sixth, and seventh grades. Figure 6 (p. 50) shows

the distribution of the sample population.
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FIGURE 6

DISTRIBUTION OF SAMPLE POPULATION

School Grade Number Numbe;
of Classes of Pupils

Barnett Shoals Road Elementary 5 _ 4 92
East Athens Elementary 6 4 106
Pattie Hilsman Junior High . 7 4 113

The random assignment of students to treatment groups
was made at grade level rather than from the total pool of
students used in the exéeriment. This procedure was necessi-
tated because the teachers who agreed to allow their students
to participate in the experiment were unable to méke their
classes available at theAsame'time. The four fifth grade
classes at Barnett Shoals Road Elementary School started on
May 5. The four sixth grade classes at East Athens Elemen-
tary School started on May 8, and the four seventh grade
groups at Pattie Hilsman Junidr High School began on May 22.

The procedures followed in assigning students to treat-
ment groups.were those oﬁtlined by Walker and Lev (1953) for
use in choosing a sample from a three digit number. This
process involved the use of the "Table of 105,000 Random

Decimal Digits" published by the Interstate Commerce Commis-
y ,

sion.
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All students were assigned a number according to their
alphabetical placement in their class and grade level. This
number, selected according to the random selection process,
was used to place the students in Treatment 1 or Treatment 2.

To prevent confusion and to facilitate the distribution
of materials by the teachers, student names and numbers were
typed on labels and placed on the cover of each book prior
to their distribution.

The only students not included in the randomizing pro-
cess were those with reading scores below the fourth grade
level. The information regarding these students' reading
level was obtained through»teacher conferences. The ration-
alg for their exclusion was that students reading at levels
below the fourth grade level would have great difficulty
with Treatment 2, the:written narrative. It was decided by
the researcher, after consultatién with the teachers, to
arbitrarily give those students the FIRM treatment (Treatment
l) because of its more structured nature. It was felt that
it would be of more Valuelto these students. The scores
obtained from these students' performance on the criterion

posttest were not included in the final analysis of the data.

‘Test Jelection, Construction, and Validation
The material tested in the experiment placed great
emphasis on the student's ability to read and his ability

to use maps, charts, and graphs, It was therefore necessary
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to measure pre-experiment skills of these predictor vari-
ables. All students were given three parts of the Form 5,
Level 12, Towa Tests of Basic Skills to assess student skil.
in these areas prior to the start of the treatments. The
parts of the total battery of tests selected for use in the
experiment were Test V, a l7-minute vocabulary test; Test
Wl, a 30-minute map reading test; and Test W2, a 20-minute
test of skill in reading graphs and tables.

These tests were selected primarily bwsasz of the sagh
reliability of the individual tests: Test Vv, Vocabulaiy--
.88; Test W1, Map Reading--.71; and Test W2, Reading Graphs
and Tables--.71. A second reason for their selection waszs
that the ITBS constitutes part of the Georgia State Testing
Program. Thus the use of the tests would most likely be
familiar to the teachers and administrators in the schools
where the samples were drawn.

The three parts of the ITBS constituted the pretest
phase of the experiment, and parts Wl and W2 were also used
as a part of the post-experiment evaluation. The purpose
for the readministration of these parts of the ITBS was to
evaluate changes that had occurred in student skill in using

maps and graéhs during the experiment.

Content Validity
The second part of the post—-experiment evaluation con-
sisted of a 50-item, 4-option, multiple-choice test of unit

content. The content validity for this instrument was
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assumed to Le high kased <n the test construcﬁion‘procedures
followed by the researcher.

The initial step in preparing this test was to construct
a list of 6 general and 71 specific instructional objectives
(Appendix C). From this list of objectives, 120 four-option
multiple-choice questisng were constructed. From this pool,
59 questions were zelectsd for use in the pilot form of the
criterion oosttest = The guestions chosen were selected on
the basis of their contextual and behaviorzi characteristics.

After the results from the pilot program were reviewed
and analyzed, the number of questions to be used in the fielid
testing form of the criterion posttest was reduced to 50
based on the difficulty and discriminatioﬁ power of each item.
To assure that the content validity of this s’iortened form
of the test had not been adversely affected, a table of
speéifications (Appendix F) was constructed to compare the
content dimension and behavioral dimension of the pilot and
field testing forms of the criterion posttest. To fufther
check the content walidity, the remaining questions were
submitted to the director of the Geography Curriculum Project
for review. He audited the test items in terms of graphic
and sentence content, unit objectiﬁes, and table of specifi-
cations. His rec¢ommendation that the criterion posttest
include more graphic~type items was rejected by the researcher
because the inclusion of more graphicai questions wﬁuld have

significantly altered the behavioral and content dimension
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of the posttest. Moreover, the testing of graphical learn-
ing was covered by Tes*s %1 and W2 of the Iowa Tests of

Basic Skills.

Test Reliability

The procedures followed for determining the reliability
6f the posttest instrument first involved administering the
59-item form of the criterion posttest to the students in
the pilot groups. The results from this test were analyzed
by the TSSA {Test Scorer and Statistical Analysis) computer
program. This program reported various test statistics and
item analysis information. One statistic, the reliability
coefficient of the test, was considered to be of special
importance because of its value as an indicator of test qual-
ity. Ebel (1965) indicates that: "For most tests of educa-
tional achievement, the reliability coefficient provides the
most revealing statistical index of quality that is ordinarily
available (p. 308)." The reliability coefficient and the
standard error of measurement of the pilot form of the cri-

terion posttest are presented in Figure 7 (p. 55).
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FIGURE 7

TEST ANALYSIS DATA FOR PILOT FORM OF CRITERICN POSTTEST

‘ Estimate of .
Number of Number of . e Standard Error
Grade Students Questions Reliability of Measurement
KR20 Method
5, 6, 7 85 59 .87 3.4

The TSSA computer program also provided item analysis
data that was used to shorten the pilot form of the criterion
posttest. From the information provided by this program,
the difficulty level of each test item was determined by re-
viewing the percentage of students that résponded correctly
to each ifem. From this data a difficulty index was con-
structed(Appendix G) which provided a basis for dropping test
items that were shown to be too easy or too difficult.

A second procedure followed in revising the pilot form
of the criterion posttest involved the determination of the
discriminating power of each test item. This index was de-
veloped by comparing the number of high-scoring individuals
who responded correctly with thg number of low-scoring
individuals who also responded correctly. This comparison
was based on the test score performance. The high-scoring
group was composed of the upper third of the class and the
low-scoring group was composed of the lower third of the

group. This method of dividing the class was used to
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prevent overlapping due to the error of measurement in the
test. This procedure, along with the irdex of item diffi-
culty, allowed the investigator to drop ten items from the
pilot form of the posttest. Not ali of the items that ranked
low according to the item analysis procedures could be omit-
ted because of the risk of adverseiy affecting the validity
of the test. This necessitated a third level of item analy-
sis.

The third item analysis‘procedure was employed to im-
prove those questions that ranked low according to the
indices of item difficult¢y and discrimination. Since the
criterion posttest was a mﬁltiple—choice instrument that
had four alternative answers for each queétion, the discrim-
inating power of each distractor in these questions was com-
puted according to the "Findley D" procedures (Findley, 1956).
This technique provided a way for the researcher to impro&e
the test reliability by changing some of the distractors that
ranked low in their discriminating power, rather than drop-
Ping questions that were vital in maintaining test validity.

The revised and shortened version ofvéhe posttest was
used in the field trials. The results were aﬁalyzed and the
reliability of the test was estimated using the Kudexr-
Richardson formula #21 and the Saupe RZO' formula (Payne,
1968). The results of this analysis are shown in Figure

8 (p. 57).



FIGURE 8
TEST ANALYSIS DATA FOR

FIELD TEST FORM OF CRITERION POSTTEST

Estimate of | Estimate of { Standard Error
Number of | Number of PPN Tt S
Grade Students Questions Reliability | Reliability of
KR 21 itethod R20' Method Measurement
‘5 92 50 .91 .94 3.2
6 106 50 .90 L2 3.2
7 113 50 .91 .53 3.2
Total 311 50 .91 .93 3.2

Procedures of Pilot Test Phase

The reason for conducting a pilot study was to test the
procedures, materials, and evaluation instruments that were
to be used in the field testing phase of the experiment.-
Three classrooms were used for this part of the experiment;
two were located in Clarke County schools and one was located
in an Oconee County School.

The pretesting portion of the pilot program involved
the administration of the Iowa Tests of Basic Skills, Form 5,
Level 10, Tests W1, Map Reading, and W2, Reading Graphs and
Tables, to all classes. The ITBS, Test V (Vocabulary) was
also given. The fifth grade class received Level 11, the

sixth grade received Level 12, and the seventh grade received
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Level 13. Level 10 of Tests Wl and W2 was used with all
grades because of the availability of the tests and knowl-
edge that these tests have a level of difficulty higher than
their recommended grade levels.

The results from these tests showed they were suitable
for use with all of the fifth grade and most of the sixth
and seventh grades. But some of the sixth and seventh grade
students did so well on the pretest that it was felt that
there was a risk of not being able to accurately measure
improvement on the posttest. In an attempt to eliminate
this risk, the Form 5, Level 12 of the ITBS was purchaséd
for use | all of the fiela test groups.

A second change which resulted from the pilot study
was the elimination of the detailed time schedule followed
by the pilot teachers. The pilot proéram showed that the
fifth grade students would need more time to complete the
Treatment 1 books than was originally allotted. The time
differential'between the two treatments varied from student
to student, but it appeared that the Treatment 1 group took
approximately 1/3 more time than the Treatmént 2 group to
complete the unit materials. This led to the use of a very
flexible time schedule to assure all students sufficient
time to complete their material in the field testing program.

The cost of printing the treatment books precluded re-
vision of materials as a result of the pilot trial. Errors

detected in the pilot trial were called to the attention of
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students prior to the beginning of the field trial. These
errors were minor in nature--a few misspellings and the
omission of one answer from the answer booklet.

Another necessary revision that the pilot trial empha-
sized was the need for a truly randomized treatment assign-
ment. In the pilot trial, teachers were instructed to
randomly assign books, but results on the prestest showed
the treatment groups not cémparable. This problem was
alleviated in the field testing by using a table of random
numbers to assign students to their groups. This procedure
took the responsibility for sample assignment from the
teacker and placed it iﬁ the hands of the.researcherp

The final modification that resulted from the pilot
phase of the experiment was test improvement, as previously

described (p. 51).

Procedures of Field Test Phase

From the information gathered in the pilot phase of
this experiment, the instruments and procedures were modi-
fied for the field testing which began May 8, 1972. The
sample selected for use in the field test wés composed of
311 middle grade students seiected.from three schools in
Clarke County, Georgia. These students were randomly as-

igned to treatment groups and were allowed to work through

the materials at their own pace.



60

All students in the study received the Form 5, Level 12,
Tests V, W1, and W2 parts of the Iowa Tests of Basic Skills
as a pretest, and Tests Wl and W2 as a segment of the post-
treatment evaluation procedures. 1In addition to these tests
"of skills, a 50-item, researcher-constructed criterion post-
test was also administered to all students. The field test-
ing was concluded on May 26, when the last seventh grade
classes completed their posttests. Following the completion
of the field testing, all tests were collected and hand
scored by the researcher. The results from these tests were
then sent to the University of Georgia Computer Center for
analysis, the results of which are presented in the follow-

ing chapter.



CHAPTER V

FINDINGS AND DISCUSSION OF THE FINDINGS

The first part of this chapter presents a summary of
the raw scores for all pre~ and posttests that were adminis-
tered. The results of these tests are reported by treatment
group and grade level and the statistical procedures used to
analyze these scores is also outlined. This is followed by
the presentation of the.findings in relation to the hypothe-
ses'stated in Chapter I. The last part of the chapter re-
views the statistiéal findings and relates them to the

theoretical framework upon which this study was based.

Background to the Findings

The statistical data that v 3 collected for this study
was obtained from the administration of the six tests identi-
fied in Figure 9 (p. 62). The results from these tests were
analyzed by treatment (Figure 9) and grade level (Figure 10,
p. 62) using the MUGALS (Modified Uﬁiversity of Georgia
Analysis of Least-Squares) computer program. This program
provided a univariate analysis of multiple covariance and a
Duncan Multiple Range Test so that comparisoné among treat-

ment and grade level means could be made.
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FIGURE 9

RAW SCORE SUMMARY BY TREATMENT GROUPS

62

Test

Treatment 1 Mean Score

(154 Subjects)

Treatment 2 Mean Score
{157 Subjects)

Vocabulary Pretest 27.17 27.74

Map Pretest 20.21 19.85

Map Posttest 23.31 23.08

Graph Pretest 12.69 12.96

Graph Posttest 14.56 14.34

Criterion ?osttesf 27.62 28.00
FIGURE 10

RAW SCORE SUMMARY BY GRADE AND TREATMENT GROUPS

Grade 5 Grade 6 Grade 7
Number
of
Subjects Tl T2 : Ty To Ty T,
Test '
49 43 52 54 53 60
Vocabulary Pretest 26.58 24,34 26.68 29,37 28.25 29.52
Map Pretest 17.92 15.60 18.65 20.67 25.54 21.17 .
Map Posttest ° 23,97 | 20.74 | 22.03 | 23.54 | 24.50 | 24.52
Graph Pretest 13.03 11.18 11.79 13.05 12.73 14.29
Graph Posttest 13.91 13.72 14.30 14.96 15.11 14,35
Criterion Posttest 25.78 25.09 28.47 29.47 27.63 28.71
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Findings for Hypothesis 1
The first hypothesis stated in the null form was that
if adjustment is made for initial differences in vocabulary,
map reading, and graph reading skills, there will be no sig-
nificant difference in scores on a reseércher—constructed
Figure 11

criterion posttest between treatment groups.

summarizes the data related to this first hypothesis.

FIGURE 11
ANALYSIS OF VARIANCE FOR
MAIN EFFECTS, INTERACTION, AND COVARIATES

ON CRITERION POSTTEST

Degrees Sum Mean
Source of of Square F
Freedom ~Squares
A Total Sum of Squares 310 35167.18
Model Sum of Squares 8 22907.36 2863,42 70.54*
Error Sum of Squares 302 12259;§§‘ 40.60
Grade 2 318.86 159.43 . 3.93*
Treatment 1 1.07¢ 1.07 .03
Grade by Treatment 2 176.14 88.07 2.17
Vocabulary Pretest 1 2754.66 2754.66 67.86%
Map Pretest 1 1172.37 1172.37 28.88%
Graph Pretest 1 490.8Q 490.80 12.009%*
}

*Indicates F ratios that are significant at the .05 level.
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The F ratip associated with the treatment effect was
.03, an extremely low value, so it was not large enough to
reject the null hypothesis at the .05 level of'significance.

The reason this extremely low F value was obtained is
illustrated in Figure 12. This figqure shows that when the
raw score means of the Tl and T, groups were adjusted for
differences in the predictor variables, they were very nearly

the same.

FIGURE 12
COMPARISON OF RAW SCORE AND ADJUSTED MEANS ON THE

CRITERION POSTTEST FOR TREATMENT 1 AND TREATMENT 2

Treatment : Raw Score Mean Adjusted Mean
Treatment 1 27.62 27.82
Treatment 2 28.00 ©27.94

The second main treatment effect related to the first
‘hypothesis is the effect of grade. The F ratioc associated
with grade was 3.93, which was significant at the .05 level.
An analysis of this effect using the Duncan Multiple Range
Test indicated that all grades were not homogeneous with
each other,

Figure 13 (p. 65) shows that the performance of grades
5 and 6 on the criterion posttest was homogeneous. when the

means were adjusted for the predictor variables.
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FIGURE 13
SUMMARY OF RESULTS OF THE DUNCAN MULTIPLE RANGE TEST
AT THE .05 LEVEL OF SIGNIFICANCE FOR GRADE LEVEL EFFECT

ON THE CRITERION POSTTEST

Grade Homogeneous With
6 5
5 6, 7
7 5

This figure also indicates that the performance of
grades 5 and 7 were homogeneous. The sighificant difference
that was indicated in the F ratio was between the adjusted
means of grades 6 and 7. Figure 14 shows the adjusted mean
for grade 6 to be 28.92 while the adjusted mean for grade 7

was 26.52.

FIGURE 14
RESULTS OF DUNCAN MULTIPLE RANGE TEST ‘
AT THE .05 LEVEL OF SIGNIFICANCE FOR MEAN SCORES
ON THE CRITERION POSTTEST

dard '
Standard Error of Means

Grade Constant the Constant
5 .33 .55 28.82
. .04 .51 28.92

7 | -1.36 .52 26.52
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Figure ‘11 also indicated that the three covariate
measures were highly correlated with criterion test perfor-
mance so that they were appropriate for use as predictor

variables.

Findings for Hypothesis.2
The second hypothesis stated in the null form was that
if adjustment is made for initial differences in map reading
skills, there will be no significant difference in scores on
a standardized posttest of map reading skills between the
treatment groﬁps. Figure 15 summarizes the data related to

the second hypothesis.

FIGURE 15
ANALYSIS OF VARIANCE FOR
MAIN EFFECTS, INTERACTION, AND COVARIATES
ON MAP SKILLS POSTTEST

Souros e of | Jem |

Freedom Squares

Total Sum of Squares 310 20873.96

Model Sum of Squares 6 13191.15 2198.52 | 86.99%

Exrror Sum of Squares 304 7682.81 25.27

Grade 2 48.81 24.40 .97

Treatment 1l .35 .35 .0l

Grade by Treatment 2 41.73 20.87 lééﬂ

Map Pretest 1 12450.13 12450.13 492.564%

*Indicates that the F ratio is significant at the .05 level.




67

The F ratio associated‘with the treatment effect for
this comparison waé .01, an extremely low value, so it was
not large enough to reject the null hypothesis at the .05
level of significance.

‘The Duncan Multiple Range Test indicated that Treatment
1 and Treatment 2 were homogeneous with each other and that
the adjusted mean performance on the standardized map test

was homogeneous for all grade levels.

Findings for Hypothesis 3
The third hypothesis stated in the null form was that
if adjustment is made for initial differences in graph read-
ing skills, there will be no significant difference of scores
on a standardized posttest of graph reading skill between
the treatment groups. Figure 16 (p. 68) summarizes the re-
sults of the analysis of the data related to the testing

of the third hypothesis.
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FIGURE 16
ANALYSIS OF VARIANCE FOR
MAIN EFFECTS, INTERACTION, AND COVARIATES

ON GRAPH SKILLS POSTTEST

Source Degzzes i?m : tean F

- Freedom Squares Square
Total Sum of Squares 310 11104.98
Model Sum of Squares 6 5333.26 888.88 46.82*.
Error Sum of Squares 304 5771.72 18.99
Grade 2 30,01 | 15.00 .79
Treatment 1 8.01 | 8.01 .42
Grade by Treatment 2 59.78 29.89 1.57
Graph Pretest 1 5234.93 5234.93 275.73* |

*Indicates that the F ratio is significant at the .05 level.

The F ratio associated with the treatment was .42, which
was not large énough to reject the null hypothesis at the .05
level of significance. -

The Duncan Multiple Range Test compared the adjustéd
means for the Treatment 1 and Treatment 2 groups and found
them homogeneous. |

The F ratio associated with the second main effect,

grade level, was .79, which was also not large enough to be

~significant at the .05 level. The Duncan Multiple Range
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Test compared the adjusted means for all grade levels and

showed them to be homogeneous.

Discussior. of the Findings

The findings of this study were reported in r: lation to
the treatment effect and grade effect. The data was analyzed
using an univariate least—squareg analysis of covariance and
was reported in terms of the three original hypotheses stated
in Chapter I.

Thé main treétment statistical hypothesis, that there
was no difference between treatment groups using the materials
organized according to the Forced Inferential Response Mode
learning format ana those using materials presented in the
form of a written narrative, could not be rejected for any
of the three hypotheses tested.

The grade level effect was not significant for the sec-
ond and third hypotheses which compared performance on the
-post-administration of the Iowa fests of Basic Skills, Form
5, Level 12, Test Wl, Map Reading, and Test W2, Reading
Graphs and Charts. Grade level performance was significantly
different when comparing the adjusted means fqr the Criterion
posttest. This difference was illustrated in the results of |
the Duncan Multiple Range Test which indicated that while the
-performance of grades 5 and 6 and 5 and 7 were homogeneous,
the performance of grades 6 and 7 were significantly differ-

ent.



70

The results of these findings indicated that the differ-
ences in gains between treatment groups were not statistically
significant. However, the students in both treatment groups
significantly improved their skill in reading maps and graphs

- between the administration of the pre- and posttest.

Figures 17 énd 18 present a comparison of the pre-‘and

posttest raw mean scores on the map reading and graph read-

ing tests.

FIGURE 17

MEAN DIFFERENCE BETWEEN PRETEST AND POSTTEST SCORES
ON THE TEST OF MAP READING SKILLS

Test Means : '
Treatment Degrees of Level at Which the t-

Groups Freedom Ratio is Significant
Pretest | Posttest .

T1 : 20.21 | 23.31 306 3.35 .0l
T, 19.85 23.08 312 3.55 .0l
FIGURE 18

MEAN DIFFERENCE BETWEEN PRETEST AND POSTTEST SCORES
ON THE TEST OF GRAPH READING SKILLS

Test Means '
Level at Which the t-

Treatment Degrees of | .
tio is Significant
Groups Pretest | Posttest Freedom Ratlo on
+ T 12.69 14.56 306 12.65 .01

T2 12.96 14.34 312 2.03] .. .05
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These scores indicated that significant learning gains
occurred for both treatment groups on both tests. On the
test of map reading skills, the Tl and T, groups both
achieved learning gains that were significant at the .01
level. Similarly, significant improvement was made by the
Ty group on the graph reading test, while the T2 group had
a t-ratio of 2.03 whichk was significant only at the .05
level. ,

Results from the criterion posttest showed no signifi-
cant difference between the treatment groups. The unadjusted
mean score for all students in the sample was 28.81. Since
- this score was far above a‘pure chance score on a 50-item,
4-option, multiple-choice test, it was interpreted as show-.
ing that students using the T, and T, materials significantly

increased their knowledge of the demographic and geographic

characteristics of the United States and Mexico.

Survey of Student and Teacher Reactions

Following the completion of the field testing phase by
the seventh graders at Pattie Hilsman Junior High School, a
survey was conducted to assess student reaction to the con-
tent and the treatments. The majority of students in both
treatment groups reported that they had enjoyed working With
the unit materials and that they thought the content area
was interesting and important. The percentage of students
who reported positive reaction to the materials was greater

than 75% for both treatment groups, with slightly more
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students in the Ty than the T, group expressing postive
reactions toward the unit.

One variable that may have contributed to the generally
favorable attitude of students toward the unit waé that the
school in which the survey was conducted was involved in an
environmental education caﬁpaign, and most students viewed
population growth as a phenomenon closely related to the en-
vironmental controversy.

No formal survey of teache¢r reaction toward the unit
was conducted, but the researcher had almost daily conversa-
tions with the participating ﬁeachers. These teachers seemed
to feel that short, self—ihstructional units on important
topics such as éopulation growth were of great value to the
students. There was also a general attitude among the teach-
ers that the more structured format of the FIRM treatment was
more suitable for their slower students, a1 that the FIRM
treatment was of greater value in promoting skill develop-
ment in all of their students. |

Before basing firm conclusisons on the data collected in
this study, it is necessary to review these findings in light-
of the major limitations to internal validity of the study.

The first stated limitation was the uée of the Iowa Tests of
Basic Skills as both a measur<s of the. predictor variables of
pre—freatment-skill in vocabulary, map réading, and graph.
reading, and the use of the same instrﬁments for measufing

post-treatment gains ih’mép and graph reading skills. This
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not only led to the danger of students becoming test wise,
but the standardized nature of the tests provided a more
general measure of graphic skills and did not include specific
types of graphics that were emphasized in the population con-
tent materials used in the study. Although an alternate form
of these tests was available, their inclusion in booklet
form in the total battery ¢f Iowa Tests of Basic Skills for
grades 3 through 8 made the purchase cost of the alternate
form prohibitive.

| The second limitation to internal validity stated in
Chapter III was the inability of the researcher to control
for the amount of time éach student spent in learning. This
factor may have substantially affected each treatment group's
performance because the groups using the FIRM format required
more time to study the graphics from which the differentiated

responses were to be paired with the proper stimuli. The

" Treatment 2 group simply read the narrative and used the

graphics to provide visualization and reinforcement for the
concepts they had already encountered in their reading.

In conclusion, the data collected in this study does
not support the hypotﬁesis that the EIRM instrxuctional al-
ternative is superior to the written narrative format sup-
plemented with graphics for the teaching of population
geography concepés, or for tﬁe teaching of ﬁap reading and
graph reading skills to middle grade students. Rather, it

indicates that both treatments made significant contributions
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to concept learning and skills development among the stu-

dents tested.




CHAPTER VI

SUMMARY, CONCLUSIONS, AND IMPLICATIONS FOR FURTHER RESEARCH

Summary
This section presents a summary of the research under-

taken by the investigator.

Purpose
This study was zonducted under the sponsorship of the
Geography Curriculum Project of the University of Georgia
and attempted to answer questions that reflected the goals
of the Project. The purpose of the research can be stated
as an attempt to answer three questions:
l. Can a systematically structured and conceptu-
ually organized population geography unit
be developed that will be appropriate fcr
use with middle grade students?
2. 1Is the FIRM instructional format more effec-
tive for teaching a population education
unit than the more traditional narrative
mode supplemented with graphics?
3. Can the FIRM instructional format be con-
sidered an application of the $-R reinforce~
ment model? :
The third quecstion asked in the ' dy related %o %iw:
Project's goal of presenting geography curriculum m:.:: izls

in accordance with some accepted learning thecry. This was

a theoretical question that can only be answered based on

75



. 76
the logic used by the researcher in applying learning theory
to the developed curriculum material and cannot be empirically

supported by the results of the study.

Procedures

The procedures followed in cenducting this study in-
volved first reviewing the literature on the past use of S-R
learning theory to teach geography at the middle grade
levels. From this review and the past research of the Pro-
ject Director, Dr. Marion J. Rice, the FIRM instructional
mode was conceived and operationally defined.

Sinée thiémélternéte form of the S-R reinforcement
model included a data base composed of conceptual clusters,
and because of the geographic and demographic nature of the
materials, it was decided to utilize‘ﬁ data base composed
solely of graphics. This decision prompted . review of the
literature which related to the form and effectiveness of
graphical iliustrations in social studies text¢ and also
included studies that showed the appropriateness of such
media for the middle grades. This survey was expanded to
include studies that compared graphics used in different
roles because the funcfion that graphics served under the
FIRM format differed from the function graphicsiserved in
the written narrative form of the unit, "Population Growth
in the United'states and Mexico."

Following the format of FIRM and the more traditional

structure of a written narrative supplemented with graphic
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illustrations, two treatment units were developed to pre-
sent the unit, "Population Growth in the United States and
Mexico."

These units were pilot tested at three schools in Clarke
and Oconee Counties, Georgia. From these schools, one fifth,
sixth, and seventh grade class participated in the experi-
ment. The results from this pilot phase of the study indi-
cated procedural cl ‘nges were needed and also provided a
means for evaluating and modifying the posttest instrument.
After analyzing the results of each question of this test
according to its difficulty and discrimination power, the
test was shortened‘and médified. |

The field testing phase of the experiment inwvolved 311
students from fifth, sixth, and seventh grade classrooms
from Clarke County, Georgia. These students were randomly
assigned to treatment groups. - All students in the sample
were given three parts of the Iowa Tests of Basic Skills,
Form 5, Level 12, as a pretest, and two pa;ts of the same
test as a part of the post-treatment evaluation. In addi-
tion to the standardized test, all students were given the
revised form of the researcher-constructed criterion post-
test. Results from all tests were analyzed by the MUGALS
(Modified University of Georgia Anualysis of Least-Squares)

computer program.



Findings in Relation to the Stated Hypotheses

The hypotheses stated in Chapter I related directly to
the question, "Is the FIRM format more effective for the
teaching of population education concepts and map and graph
skills than the written narrative format supplemented with
graphics?" The data collected in this experiment was based
on the performance of groups using the two alternate instruc-
tional formats.

The findings of the study supported the hypotheses that
there was no significant difference in performance between
the treatment groups on a researcher-constructed criterion
posttest or in gains on standardized tests of skill in read-
ing maps or graphs.

More specifically, the findings reported in terms of the
main effects ©f treatment and grade are listed below:

l. There was no significant difference between

the performance of T) and Ty on the researcher-
constructed criterion posttest when adjustments
were made for pre-treatment differences in vo-

cabulary, map reading, and graph reading skills.

2. There was a significant difference between

grades 6 and 7 on the criterion posttest in
favor of grade 6 when adjustements were made
for pre-treatment differences in-vocabulary,
map reading, and graph reading skills.

3. There was no significant difference between

the performance of Ty and T, on a standardized
posttest of map reading skills when adjustments

were made for pre-treatmeat differences in map
reading skills.
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4. There was no significant difference ariong the
performance of grades 5, 6, and 7 on a stan-
dardized posttest of map reading skills when
adjustments were made for pre-treatment differ-
ences in map reading skills.

5. There was no significant difference between
the performance of T, and T, on a standardized
posttest of graph reading sﬁills when adjust-
ments were made for pre-treatment differences
in graph reading skills.

6. There was no significant difference among the
performance of grades 5, 6, and 7 on a sta;-—
dardized posttest of graph reading skills when
adjustments were made for Pre-treatment differ-
ences in graph reading skills.

7. There was a significant improvement in map and
graph reading skill made by both treatment groups

between the administration of the Pre- and post-
test.

Conclusions

The conclusions drawn from this study.are based on in-
formation collected and analy;ed in conjunction with the
study. These conclusions relate largely to the question of
the feasibility of developing a population education unit
appropriate for use with middle grade students. The third
question asked in this study was "Can thé FIRM instructional
format be considered an application of the S-R reinforce-
ment model?" An aralysis of the relationship of the compo-
nents of S-R thecxzy to FIRM wae discussed at length in
Chapter III. The relationship cf applied program character-
istics of FIRM to programmed instructionj which frequently

explains learning in S~R terms, was described in Chapter II.
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in the judgm:.. of the researcher, FIRM embodies the specific
characteristics of the S5-R reinforcement model, az described
by Silverman (1969), and the principles of SQR iearning, as
described by Hilgard (1960). The researcher therefore
answers this theoretical question affirmatively, that FIRM
may be considered an application of the S-R reinforcement
model, within the limitation of the discussion ir this
chapter. Because of the inferential nature of FIRFM, how-
ever, another researcher might find it more compatible to
éXplain FIRM as some variation of inquiry learning. As the
field of learning theory indicates, similar learning phen-
omena are frequently interpreted quite differently by learn-
ing theorists'(Klaué, 1965).

The following conclusions have been drawn by the re-

searcher:

l. Population education curriculum materials can
be effectively used by middle grade students.

2. Population education curriculum materials can
be structured so that they can be used on a
self-instructional basis by middle grade stu-
dents.

3. The FIRM instructional format can be effectively
used to teach population education concepts to
middle grade students.

4. The FIRM instructional foritzat can be effectively
used to teach map and graph interpretation skills.

5. The FIRM instructional format and the more tra-
ditional approach of using a written narrative
supplemented with graphical illustrations are
both effective strategies for presenting a self-
instructional middle grade pcpulation unit.
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6. The learning gains made by groups using the
FIRM format and the written narrative approach
are'not significantly different.

7. The self-instructional concegtually organized
unit, "Population Growth in the United States
zzd Mexico," is every bit as appropriate for
use with grades 5 and 6 as with grade 7 when
adjustments are made for the predictor vari-
ables of pre-treatment differences in vocabu-
lary, map reading, and graph reading skills.

8. Graphical illustrations used in their primary
role as conveyors of content, and in their
alternate role as reinforcers and visualizers
both produce gains in student akility to read
and interpret maps and graphs.
9. Student scores on the Iowa Tests of Basic
Skills test of map and graph reading skills
will not be significantly different betweer.
groups using graphic illustrations in t' ir
primary role (conveyor of knowledge) ar
alternate role (reinforcer and visualizer).
Implications for Further Research
The conclusions that have been drawn from the analysis
of the data collected in this study are generalizable within

“the limits of the external validity of the study. Implica-

tions for further research can be found in the threats to ex-
ternal validity which were inherent in the procedures and
design of the study.

Since the study used pre-treatment tests to evaluate
skill levels in the areas of vocabulary, map reading, and
graph reading, the danger of recgtion betva2en the pre-
measures and the instructional treatment existed. This aan—

ger was assumed to be minimized by the skill nature of the

pretest, but further research using the FIRM instructional
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format might employ an experimental des;gn that does not
include pre-treatment measures.

The sample used in the experiment was drawn from the
population of fifth, sixth, and seventh grade students in
the schools of Clarke and Oconee Counties, Georgia. Thus,
the findings of the study can only be generalized to similar
populations that have similar characteristics. This limita-
tion implies the need for further research using the FIRM
alternative at different grade levels and with populations
that are socially and economically different from those used
in this study.

The interaction of the FIRM instructional mode with
materials that employ a data base composed solely of graphics
suggests the néed for further research in which some other
form of conceptual cluster might be used to present the re-

sponses in place of the graphics.

Since: this study made a comparison of graphical illus-
trations used in the role of content conveyors and content
reinforcers, future research may evaluate the effectiveness
of graphics used in other ways. An extension of this idea
may be to compare graphical illustrations in their varying
roles with materials presented in a purely narrative fashion.
Past studies cor.ducted by Vernon, Davis, and.Burdick have

made similar comparisons but their results have been incon-
sistent and contradictory.
Because the testing phase of the experiment involved

the use of standardized tests of vocabulary} map reading,
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and graph reading skills and a researcher-constructed cri- .
terion posttest, future application of the FIRM format
might develop alternate testing programs to evaluate the
effectiveness of FIRM.

The unit, "Population Growth of the United States and

Mexico," was developed using the structure of population
geography, a field which is characterized by the extensive
use of statistical information to cvonvey its message. As

a result, there was a danger of interaction between the
special characteristics of this field and FIRM learning
strategy. A second feature of this unit that may have also
interracted with the FIRM strategy was the purely cognitive
nature of the materials presented. Future applications of
FIRM should be made with units that utilize different con-
.tent fields and with materials that have objectives that are
affective in nature. These types of stidies will help to
define the iimits within which this learning strategy can
be effectively employed.

Since the generalizability of the findings of this
study are limited to comparisons 2 between FIRM and the
written narrative supplemented with graphics for pPresenting
similar contextual material, future research:might make com-

parisons between FIRM and other instructional strategies.
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