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GLOBAL EDUCATION SPEAKERS

~

‘ l. TForeign Student Center
University of Colorado
Boulder, Colorado .8030% 452-8057

2. International Studeht Center
" University of Denver
Denver, Colorado 80208 753-2462

3. ELS Language Center
Loretto Heights College
3001 S. Federal Blvd.
Denver, Colorado 80236 92

[
o
]
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4. The Bridge Intermational School
1800 Pontiac
Denver, Colorado 80220 . 320-1217

. . v

5. Also, you may wish to look in the Mountain Bell yellow
pages under the heading "Cecznsulates" for accredited
representatives of foreign zovernrants located in Denver.

[ ]

‘ All organizations should be contacted as far in advance of
the date you want a speaker as possible. Results will be enhanced
if you aresvery spacific as to the level of students who will hear
the speaker, what they have already'studied about the countrv or
region, and what--in specifics——you would like a speaker to ralk
about with students. -
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FOOD AND POPULATION GOALS
Revised November 14, 1979

-

During the year long study of world cultures, teachers wills,

5

3.

Create ar, awareness of various problems faced by peopie of the worid.

Provide an opportunity for students to integrcte the study of world
cultures and problems of food and population and ene-gy throughout
the year. ’

Provide students with the opportunity to find relationships cmong
global issues through the various disciplines that they study.

Student Objectives

.o

2.

4,

5.

Students will construct a giobel overview of the causes of food,
population, and energy problems end pose possible solutions.

-G
Students will identify the role that nations have played in causing and
solving problems related to food and fopulation with their technoiogy
and resources.

Students will identify similarities ond differences among the cultural
attitudes of the western and non-western world regarding food,
population and energy.

Students will use interdisciplinary skiils (i.e.; probicm solving, decision
making, discussion, public speaking, parlimentary procedure, organ-
izing, graphing, analyzing and interpreting data and collecting
information from multiple sources).

Students will participate in solving global problems.by taking an acction
step to change their ifestvlie and community.

jelt/209



THE FOOD AND POPULATION CONFEREINCE OBJECTIVES A

The primary goal of the Food, Population and Energy Conference is to
provide a forum for seventh grade social studies students to discuss problems
and solutions related to food and pupulation.

Through participation students will:

1.

Apply skills and knowledge about food, population and energy gained in
the classroom in a broader setting (i.e., scouts, church groups, the
home and neighborhood).

Stimulate an increcsed awareness in both school and community about

2-

' global problems related to food, popuidation and energy.

3.  Demonstrate communication skills through the preparation enc presen-
tation of resolutions cbout food, population and energy.

4.  Gain confidence in individual abilities through interactinn with
students from other schools as well as adults.

jc11/209
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Students list what are essential
material needs for the "good life."

Title: THE GOOD LIFE (Pre-Post Attitude Test)
Title .

. . Introduction:

This is a values clarification activity which asks students to think about what they
consider to be necessary for them to lead the "good life." In thinking about desired
life styles, students ecan sort out their deepseated feelings toward material wealth,

Objective: .
To determine which .items from a selected list are "necessary"‘and which are "not
necessary” to lead a comfortable life style.

Grade Level: 2-12 j
Time:  One hour
Materials: Handout, "Items for the Good Life"

Procedure:

Step 1. Distribute one copy of the h=idut to each student. Ask students to il
: out the handout individually.

Step 2. Divide mto groups and have each group come up with a list of items
"necessary" for the good life. Check those items your group woulcd be

willing to give up.

. Debriefing: e

1. Can students find good reasons to need these items”

Whichi items are most commonly listed as essential to living the "geco? life™?

(3
.

3. How many qf the items or the list are sold by ads which promote the :scod life"?

4. Why are students willing to give up certain ite™s” ‘low *hev feel about givinz -
up certain items?

5.  Did the "have” eolumn come close to matehing th= "good life” o0lumn?
Can students explain the difference? .

6.  Can stucents account for differences of opinicn cn the "goc ife"?

7. Do students think that pecple in other cultures would agrz= wits the class’s list
of essentials for the "good life"?

8. Which items are associated with food; which with energy resources?

9. How much would your class's list contribute to the depletion of natural
resources? °

"

‘ Adapted from an activity by Gary Smith
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Extended Activities

1. Ob&in a collection of expendable old magazines and catalogs. Cut out pictures

’ of items on the list of essentials and post around the room. If students must
- limit the list of essentials to ten, which ones would they choose?

2. Hang lists of "necessary” for the good life around the room. After finishing {his
unit return to the lists and reevaluate. Would you make any changes on the

original lists? Why?

| gy
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ITEMS FOR THE
"GOOD LIFE"

—

Which do you think

Which 1tems you

Name Whieh do are necessary for heve would you
of you you to live the be wili_.ig to
Items have? "good Life"? give up?
i
{
2
i -
¢ 1 '
13 AN
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itle: HOW THINGS CONNECT
Introduction: A graphic way of illustrating the degree cf interdependence

among problems is to have students locate points of 6rigin for current news

items on a world map, and then locate other places on the map where those

- S&me news items will have economic, political, and social?consequences. By

drawing lines between the varjous points, students should be able to recognize
the extent of intefdependence between overpopuistion, food and energy issues
and thkeir problems.

‘Objectives:

To recognize the extent to which néws items related to overpopulation, foog
and energy, many of which appear strictly local or national ir. scope at first

sight, have global implications and consequences.

To brainstorm ways in which overpopulation, food and energy issues are
related on a global basis.

Grade Level: 7-12

Time: 45 minutes
Materials: | Large wall map of the worlc.
a

Basic Skills Focus: A. Map reading (interpretation)

B.  Building and using eoncepts (interdependence)

Procedure: ' 3
(Teacher preparation: Tape up wall map) /
Step 1.  Divide class into groups .of five to six students p\er group.
Step 2. Give each group four to five newspapers.

Step 3. Ask students to cut out all the new,s' artieles they can find related
to overpopulation, food and energy. Allov_v about 10 minutes for

this step.

Step 4. Ask one member of each group to collect all the clipped ar;iclés.
. Ask those same students to bring the clippings to the wall map.

ﬁ?ry R. Smith's activity from Teaching About Energy Awareness, Center for
Teaching International Relations

Pt
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Step 5. Have those same students Place a dot or mark on the map

indicating where the news article originated. For example, if the
article is about a blackout in New York City, the students should
place the dot on New York City. If the article is about an
agreement made in Tunjs among the OPEC nations regarding
selling oil to the United States, place the dot in Tunis. (Ncte:
Encourage help from euch studsnt's group with locating the origin
of the ecticles. Reassure students that this is not & test of how
well they know geography. This step should be cerried out with
help from the whole class including your input.)

Step 6. Ask another member of the sSame groups to come to the mep. As

& class, students need to brainstorm the following: Where else in
the world would the news item have an effect? As these piaces
are stated, the student at the map should place a dot on the
location. The places could be cities, countries, regions, or
gcographical areas. -

Step 7. Ask another person frem the groups tc come up to the map. This

student’s job is to draw lines connecting dots for each news article
using a yardstick. For example, if the news itemn is about
development of a number of power plants in South Afriea and
Students have decided that the item could have consequences in
the United States and the JSSR, then the student should draw e
iine connecting the dots between South Africa and the United
States and a second line connecting the dots betwe=n South Africs
and the USSR. :

Step 8. ‘Proceed to follow the same procedure as outlined in steps 4-7

above for the remainder of the Broups in the class, or until vou.
and your students get tired of the activity.

Debriefing:

1.

2.

This activity usually ends with a'map full of lines. Hence, jt graphically
illustrates the interdependence of these issues. Ask students ;i the map
became cluttered with lines and what they may mean.

What things about how these issues and problems are interconnected did
students learn from this activity? (Possible responses: overpopul:tion,
Tood and energy news items have geographical implications far beyongd.
their points of origin; there is a much greater degree of interrelatedness
between places and events than people ordinarily realize; deecisions in
one part of the world are dependent upon and have impact on peopies
and resources in other parts of the world; items ordinarily considered as
local or national in scope often have iniernational dimensions.)



Titlc: Find a Million* (by (e=orge Otero)

. ' Intycduction: For many peoplc, a million is a number With & vague meanln
often difficult tr get a handle mentally os the meaning of naving a mil;
thing. Tais activity gives participants the chance to explore the notion of a
“millien" in numerous contexts taken from tncir own environment. This
in understanding vhat a million is, but it should broaden the pariicipzmis’
knowledge of concepts such as 2 million miles, 2 million dollars, or a mili:om pecpl e
In addition, participants arc encouraged to brainstorm, invent, and explore, utilizir
important thinking skills.

lesson Obj: stives: ,

-----to involve participants in recognizing, docurenting, and proving the €X15tence.
of a million of somethinc.

-----to familiarize participants with the concep: of a millicn by utilizing the
participants' own environmen:z.

Mechanics: .
Time: 1 class period
Materials: none needed for tnis activity.

Activity:.
T 1. Tell the group to go outside amd find a million of something. After they
have done this, "téll them to prove the, have 2 million.

2. Participants will not respond immediately because the task seems so did<:-
cult. Give them time tc think and encourage them, yet don't give answers. Cnae pe
group determines or discusses a few examples, the list will appear never-ending.

‘ 3. Make a list of all the items found; of all the items proven. Discuss :ipese
. questions with the group:

a. Did this exercise make a million any more understandazble?

b. Does a million seem to be 2 bigger or smalle¢r number than it appeared to be before

completing the activity? Does it appear to be the same?

Further Suggestions:

Find a million of somcthing and bring it to' class or a group meeting.

What differend kinds of items can you think of such that a million of the item
would fit into a 3-ft. cube box?

* Adapted from an activity in the Environmental Studies Cards

. ‘
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| ACTIVITY

Before
advertisem

numbers. Some students may bring a list of advertising sjogans that use large

1: WHATS A MILLION?

beginning this getivity, tell stydents to bring to cless as mary

ents and newspaper articles gs they can find that use large

numbers that they have seen in their community. (i.e. McDonalds: "Over 6

Materials:

- Billicn Sol¢").

Student collected advertisements &nd newspaper artjcles
Classroom bulletin bogrd

Time Allotment: 1 class period; dlso an on-going activity throughout the unj:

- Procedure:

1.

3.

Ask students to bring in ads and articles Mentioning numbers jn
the thousands, millions and billions.

Exzmine the gds and &rticles. Encourage students to-develop thejr
own categories for their-eollection. Students might choose to
categorize thejr data according to advertisements of different
ccmpanies or organizations, They might also develop groups basec
on the numbers represented: millions, billiops and thousands.
Some categories may be formed according to how the number js
used. Is it used with doliars, barrels of oil, We2aporns or people?

Post 1he collection of advertisements’ and articles around the
room. Mention to students that this activity js on-going. They

.will be able to add to their eollection &s they encounter more

advertisements and grticles that make use of"large numbers.

Ask students to now conside: how the laige numbers are used. Do
the numbers represent actual numbers cr are they exaggerations®
How can they te}1? Do Students think these numpars were used gs

frequently in the past? “’hy or why not?

171y



ACTIVITY 3: NOW, WHAT'S A BILLION?

The "leap" from a miliion to & billion is not just g hop, skip and g jump. You
can tell just about anyorie that a billion is 1,090 million, but visualizing or
'_’feeh-ng" a billion is another, much more difficult task. Among other things,

Materials:

Student worksheets /2)
"Dots" gnd "Now, What's a Billion?"

Time Allotment: 1 class period

Procedure: -

1. Duplicate and distribute each handout to students. Stucents
answer questions on worksheet (explanation provided). This part
of the activity should take about 20 minutes. :

2. Debriefing ideas:

Go outside with the dot worksheets and walk around the footbell
field to get an idea of global population. What does a "first down"
represent?

Find out what building in the community is 33 stories tall. I
there a building that tall in students' community?

Find out how many hamburgers have been sold &t the Jlocal
MeDonalds. How do they keep count?

- Allow students to verbalize their ideas about large numbers. Can
they compare the "million” identified in the previous activity with
the "billion" discovered in this activity?

Extended Activities:

1. . Duplicate 250 dot handouts to place around the room, in the
school corridors, th> cafeteria, etc. How many dots are
represented by 250 pages? (1,000,000)

2. Class éou]q eonduct a school contest to guess the number of dots.
Do most peaple understand a "million?" A "billion."

developed for the Project for an Ene Enriched Curriculum, NSTA, 197.
Authors: Jacquelyn dohnson and Gary Smith. ‘ o

18
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Teacher Explanation: NOW, WHATS A BILLION?

o b

Gy DO

-3
L .

50 (down) x 80 (across) = 4,000 dots

1,000,000 dots = 4,000 dots per page = 250 pages

add 3 0's to 250 or 1,900,000,000 = 4,000 = 250,000 pages

(see question 2) 1" = 250 pages = 1,000,000 dots

1" = 1 million, so for 1 Oillion, add 3 0's; 1,000 " op 83 1/3 feet, or 28-
y&rds B .

(see questior 3) 250,000 x 4 = 1,000,00¢ pages :
(see question 5) 1,000" x 4 = 4,000 inches, almost 334 feet (longer thar s
football field, taller than a 33 story building. '

(2]



NOW WHAT'S A BILL(ON?

. SIS g . \ ?
f'“:PAﬁ“L\(J“f!5: by Bil Keane V. liow wany Gots are op your handout

,.

o

. How mauy pages woulc it tke to make one
WilTion (1,000,000) dots?

3. how many Pages would it take to make gpe
- billion (1,000,000) dots?

417 in each inch there are 250 pages, how
many inches of paper would it take to make
a total of one million dots?

5. How nany inches would it take to make a tota)
of one billion dots?

6. There are approximately four billign pecple
in the worlu. If each 40t represented ome
person, how many pages weuld be necessary

Lo show the population of the world? -

1. How many inches of paper WOuld represent the
, : | population of the world with tae dots?

4)3
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-

C NSTA

I10



M

o0 sss00000000
®ee v sev000000o0
eo 0000000 se
® o0 000000000,
o0 0000000 OPOS
00000;00000.'
oo DOSOEOges O
.o...;oq.."..
oo s 8000000000
@000 n00s0000,
000000000000
®000csess00v00e
esss0sss 00000
o0 00000000000
oo 00000000000
oo 000 o00s000s
cee0 0000000000

@000 000000teoe
eo 00000000000
! eo0cceoccecce
®eoo0 0000000000
@0 0csvscsossee
o.oooo‘oooofco
o000 ss000000
OO0 00000000,
e00000s0000000
.oo...oo...‘..
o000 0000000000
oo 0000900000,
®Soee0ev00000000,
Teoo0o0s00000000
o0 00000000000
®ocovnsscsnee

®0o0o 000000000
®oeo000000fooovoe
®o000000000000
000000000000
®oeo000s0000000
®000000000000
®000000000000
o.o"oooooo..oo
®s000000000000
000000000000

FRIC  °.

Aruitoxt provided by Eic:

DOTS

o, .

>

.
-
.

®0 00050000
*0 0000 s o0
** 00000000,

e 0o v000000
®0 000000000
s 0 oo 0s0s0 0
®s 00000000
®oe0 00000000
LA RN I Y
® 0o 00000000
®es000o0ss0o
LU I B BB I N
oo 00000000
o000 00 . 00000
LRCI IR I I B A
o0 000000000 \-
Y
s 000000000
.....‘......
®o00 00000000
o0 00000000
o.-.o..;..o
®e0 000000000
S0 000000000
o0 00000000
0000000000
®oe 000000000
o0 000000000
@00 00000000
®e000s0c000
@0 000200000
s 0080000000
st vo00000000
LACIC AN N )
®seco00000000
o000 O0OSISs s
eoss000000s
eo0ss0r00p0
os00c0cos0s
o000 0000000
sevc00c00so0
eo0CcO OO IO
0000 de s
so0 0000000 e
ao.oo.;o.o-
seeo0000°00 00
eco0 0000000
oo s00e000 000
eo0 000000000

C NSTA



SPEND A MILLION . _—

Introduction:

One way of provicing students with an understanding of what a million Is, is
to have them spend $1 million. The student can look at what a million can
buy in different contexys. v :

- Lesson Objectives:

1. To apply the concert of spending $1 million to che student's personel

needs and wants. ‘ ~

~

2. To compare spending $1 million on personal items with spending S
million as foreign aid to solve food and population problems.

ﬁi’&:edures:

1. Tell the group to look through magazines and sel=ct pictures to put in &
" hotebook of things they woul@®like to buy. The price should be placed
by each item.- Students should spend money until they have reached the
total of $1 million." The teacher will have to set some limits (nc Lesr

Jets) as to what goes into the book."

2.  Debriefing questions:
a. What type of items have you purcha:ied?
b. Who has the highest number of items® The lowest number?

c What conclusions can vou meke abozit the types of things that vou
have purchased? What conclusions can you make about how much
$1 million will buy? ,

3. Ask questions which aﬁlow them to look at the concept of foreign aid.

a.  What could the leaders of India (or some other developing nation)
do if our class could transfer our hypothetical millions to them for
solving their food and population problems?

5. Role play a group of people in India trying to spend $30 million to
help their people. The eclass may wish to compile a notebook
following a discussion to illustrate how much could be purchased.
with $1 million to solve problems related to food and 'population._

%

' Ed-Burleson
- East Middle School , .
Jje12/109 ‘ . .
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Title: If You Can't Count It, Does I1 Fxize~ (Adaptcad from on BCLIViTy an The

Environrmental Studies Cards) by George Oterc

Introduction: This is a Yery simple, open-ended activity designed zc help

Lesson Objzctives:

participants focus on measuremens: as 3T relazes 1o the concept of ceunz.ing.
activity can invelye a single indivicdual or an eniire clzss or group.

-

-

--t0 givc participants the opportunity to explore ways of CCuUnting thuags They
- never thought could be counted.

-----t0 iniroduce participants to a var:ety of W3y$ 10 Count thinmgs.

Hechanics:
Time: 1 class periog
Materials: none needed for this activity

Activitz:

1. Give the group the following task: Make a list of tAings nat gppesr to be

impossible to count...then count any three.

Give the group time to think about and explore the task. Ercourzge Parriziparis, pet
involved yourself, but refrain from B1YINg any answers. Allow the Partigipanrs 1e
discover what they can.

a.
b.
c.

ERIC

Aruitoxt provided by Eic:

"Examples; Rice, Grair

2. Possible follow-up activities and discussion questions:

Do the numbers of something that is impossible to count change from time tc 11me?
What makes something impossible to count? ‘

How does it become possible to count it?

Y

’ ' Copyright CTIR
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by Les Stanwood

Overpopulation, Starvation, Depriva-
ticn. How can afuent American stu-

terms? How can we help them 1o ap-
preciate the disparity between the
amounts that Americans consurne, and
that consumed by the Third World
countries? Indeed, how can we even
show them  how densely populated
Euroze is?

For Years I struggled with these
questions. I showed pictures from
India, described experiences in Ey.
TPe, used all the “gee-whiz” statistics

"I could muster. Still, I never fel: they
really understood.

Ndw, I think 1 have a way to help
them at least Legin to understand. It's
a simulation put together by myself
and se''eral senior students. It can be
conducted in any classroom, and with
only a minimum of preparation. The
results are always striking.

. Before the students come into the
class, I divide the room into segments

1 represent the major land areas
of the world. Dsscounting some large
areas with little population (Green.
land and Australia, for example), the
world’s land mass comes to sbout just
under 48 million square miles, easily
represented by » rectangle that is 24
units by 20 units (Classrooms with

. dents ever come to understand these
-

Les Stenweoo currently 8 free lance
wriler, 1aught lor five years »1 Mayo M.gh
5zn00!. Rochester, N Y.

"ERIC
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square tiles are particularly czs:- to
$C VP, ICQUITing Nolhing more than a

Place to put the desks and a roie of

masking tape.) The exact area | give
each "continen:” 1s shown on the ac.
companying char:. which uses po!.::za)
divisions rather than geographic ones

“since I find these to be more valuable

and impressive.

Simulation of current popula®;== re-
Quires 40 studen:s. As they en:er the
classroom, I have them draw a cazd
on which is printed the name of a
land area. They go to the portion of
the classroom so Jabeled and wai: jor
class to begin. Naturally, most s-u-
dents draw “Asia" cards—there are
21 among'the 40 cards—whijle onlv a
few are fortunate enough 0 be sent
to the more spacious areas.

After the world has been populazed
and the students are either comicrt-
ably established (:he case with North
America and Africa) or nervousiy
trying to avoid their classmates {25 i1n
Asia or Europe), 1 begin a discuss:on
of the statisties. During tiis ume. stu-
dents are required o stay sirictly
within their boundaries. chairs may
be given out. especially to the stu-
dents in North America or 1o & v
in Asia. since this intensifies the sense
of inequality.

Once the statistics huve heen fully
explored. 1 unval the vorld's re
sources: 374 cundy bars neitly o
played on a lorge truy. Thes: rejire-

g
(g
25

v

sen: the 1975 Gross World Prosuc: of
$3,740,000.600.000 (I majke 1t ciew-
that the candy does moe reproson:
food alone.) Then I hang ou: the zan-
dx bais to the people in each jan:
arez, accordng to s GNP (see
crart). Of course, the tuwo renre-
seniatives of North America are
treaed to a feas?, while the s:yuden:s
in Third World countries argue over
the meager supplies.

Tnere 2re usuaily two sets of reac.
tions to the distribulion of the cancy
bars. A: first, indignauon s ramparn:
—the North Americans azd Eyro.
Peans are treated to 25 bars, while the
Asiars mus: siruggle’ over how 1o
share five. Students often accuse e
o! cheaung them. Thos= ensconced in
North America are threatencd. so
much so that they quickiy prom:se 1o
share their alioumnen: afrer ¢lass—a
Charity which 1 strictly forbic

In about ten minutes, the second re-
*action sets in. The students are
sir.cken by 2 collective wonder “at
hov: this situation is aliowed 1o per-
sist. “Why don't the Asians just lake
some more candy bars?” they ings:.
"Why don‘t the Europeanc expand in-
to Africa or South Americ- jf they 're.
so crowded?” Why no:, ing- =~

A variation o5 this simulayon s to
use it in terms of the world cond:tons °
in the year 2000. This requires 25
more students and a total of g9 cangd:
bars (see the chart for breakdown
of these figures). But the same dis-
Parities exis:, and this is nop los: on
the students. many of whom are now
Packed even more ughily into the:r
respective land areas. Another pos-
sibility—one that 1s Parucularly rele-
vant in terms of the current erergy
€risis—is to have 222 candy bars rep-
Tesen: the proportionate amoun! of
Peiroicum products consumed in cich
of the “confinents” (tiwse figures are
#:50 given with the chan).

However it is used. this approar+
10 world condiuions packs more puncs
than any other approsch 1 have come
across. Students leave 1t viith 5 strony
snse of how interrehitsd ol s e,
and rome ddea of vhit BUst bee e
sour phanet 1s to survive -y viedaable
Koason an ths aege of ghaal bengatning -

e-y

bil:ss - [,

Sentombee 1970
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S N .G:ona } 10~;
. SqQuare M.jsg Poputiion Not'i Praduc: P Peese moea s
LAND AREAS - S e e f Corsu~—p::
1975 4 2039 | 1075 j 2000 f ST
Asia 106 22 1w 50 l-100 | 37,
Africa & Migeas; 16 3 l’ 8 10 ,' 15 11
Soviet Countries 8.6 3 { ¢ 50 ‘l 120 3¢
South A.m»en::a 75 3 ! 6 14 ’! 35 ! Ce
Europe 19 5 l' 5 140 ; 22¢C { £¢C
Nonh America 76 2 lf 3 11C ; 200 | 78
| 1 |
TOTALS 478 |« I es 374 ; 630 | 222
} § i

Some Notes on the Staiistics

-=The land areas for each “continent”
do not taks .nlo consiceration such
factors gs - sabilty or habitability.
Stuzents might fesearch, as a follow-
Up projecl. just how these infivence
the GNP or Population of their area

—Population estimates are basec on
Conlinued groviin at current rates, with
8% justments for known variables. Such
things as war, w-. *Spread famine and
aisease, or other s«tastrophic changes
are not taken in:o Sonsideratior.. Nor
&re some recen: biedictions which
suggest that worlg Popuiat.on is siow-

. ing down. Stugents might be asked to

evaluate the accuracy of the moge!.

angd to analyze the factors which may
Come unto play as the worlg  ap-

p-Oaches the year 2000.

—Gross Nationat Progucts have been
used as the index of consumpion for
©aCh area because tney are the only
figures wnich are €asily accessiple

© 7 the communs: Countries. only ap-
proximanons are avaiiable The reia-

“onship of
out{ own m

resyl: i other nacCCuracies

nother nawon's GNP 1 {]
1enuous enough to
GNP t1ig-

Ukes for the year 2000 ar

e probably

the ieast accurate of all the statizucs.

since economic, forecasung can only
vaguely indicate .what the worig will
be like in the decades aneag

—Consumpnon of Petroleum products
reflects 1977 statistics AS with 1ne
SI.P. the tgures for the Communist
oUNtnns (cspecially Crina) are bascc

: .- ¢umates

Meoin 2, Mcthods
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Title: Hide ang Seck == Where is Everybody? (by'Gecrge Jtero) ~

L.

they should know where, geographically Spcaking, the People a:: .,
They are not spread evenly around the earth's Surface, ang t-«
density ang distribution of human beings are iNEOrtant factor- t
consider when analyzing Problems relateqd tO population crouc-r.
This activity has students maXe some guesses about PTiilatics
distribution and then has then checx those assumplionsg, usinc er

~
-

.atlas ang attending map Skills.

Lg§s¢n Objectives:
Students ccmplete the sequentizl wWOrkcheet o~ Population

distribution. :
. Students’generalize about the factors which determine whare

people live.
Students become familjar with the uses ©f an atlas.

Students gain knowledge about where Pedple are founs or.

siechanics:
Zechanics
: ‘Time: 1 class period

Materizls: Duplicate copies ©f the studen- handout ent:itiez
“*Introduction to Worlg Population Distribut:c- . "
Have in addition a Classroom or textbook atlze

avaijilable for Students' use.

1. Ask the students the question, "Why do People seer +¢
cluster in SOme places and not in others?" Write down these

guesses on the boars.

3. Have Students read some of their Summary paragrap-s.
Did most of the class write Similar statements?

4. Having discoveregd where People cluster and some Of the
reasons for these Patterns, have students consider this ques*ion:
"*Since People cluster in some areas and not in Others wha*+ are the
implications for food supplies and distribution?* Answers to
this gquestion €an be listed op the board ang used as a *L.is for
individual—research.

Source: Berry Beyer.

Copyright CTIR
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Introduct;icn: If students are talking adboy! the vorld's popolicic-



N

"8} List the Places where

/ﬂh:an‘
INTROIUCT TON 1O BSRLD L -

;:”‘!L'
Study

ilhaoy

The populution of the world j< c’l'-‘{, Ji\-u\\l

Seuc places larpe numbers 0F peopide Q\QJL:CIn\ﬁ‘jQ:!n

-

fp
List any Places where large gTroups ﬂ:

your answer to #4, but-are not théié

b)

¢) Mhat reasons help explain this?>

PRSP

H AR
' <t \
1 PO T
e \;

BN
B .o

1 C 1“;.0;?“(‘7‘ 1hi¢ S
' inetisy -,

a few people are scattercc ovay a “zouct““a' (T no of fL(»’?:-:
nations do the People live clozent N Ntign hus tr.
dense population,) '
—=2C ;
. g0
China Ing”
I
Mexico fus?
the live s s L
In which of the following naticnss da) gale Arthest arar: Cend
nations has the Sparsest popularicn.
~ £
United States tr&1¢
;0
Brazi] Nige?
o . gOIRTey g feny ‘Cos of +
Khat "is ONE reason you thiny people e *nopruces of ¢
world, and nst in other plnces»
L 4
: ﬂ" in Y fld h‘gu . )
If 2nis is true, in what kind of plac Ne w0 1g you expect wo gy
People congregated in larze nuzbers?
Examine an atlas ang answer the follow’
£¢ g f Peop . e
8) List the places where there are 1a% 1. yghps 7 ver tée the 8TC wnerc
You expected to find then accordin# Wy o Questi®n “s:

eq ,ht 1
§le°y5 °

'5 : froy 20pIa . ' ot ihor
there are 137TefZhouTN of “hqe 220 00t where

' YOUr answer to Question #4 says fhoy Le:

- 117 2
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21:
b) khat reasons heln explain this?

7. How well does your answer to Question 13 expplain the pattern of Ponulan,
distribution in the world” ¢

- ——

8. IF YOUR ANSWEZR TO QUESTION #3 PROVIDES A CO'% 1Tt EXPLANATION, GO Lific~.
TO QUESTION #1D. -

9. IF YOUR ANSWEPR TO QUZSTION #3 DOES NOT COITLETILY EXPLAIN THE baY rECTL
v ARE DISTRIBUTED THRCUGHOUT THE WORLD, LIST LZLCw SO OTHER R2ASTL3 T
MIGHT HELP EXPLAIN THIS (CHECK YOU ANSKWIRS T0 QUESTIONS €3¢ AND 607 -

10. NWriztec a sentence that best explains why the nonulation of the world
* -
-

v
tributed the way it is. Be prepared to explain your reasons faor nis oy
ment in our next class.

S o
.
iy







Title: NWorld Population (Film, X minutes, color) Available from CTIR: A 7C
. Center for Teaching International Relations
Graduate School of International Studics
University of Denver
Denver, Colorado 80210
(303) 753-3106

Introduction: To understand the dynamics of population growth, it is helpful for
the learner to devclop a scnse of the” geome*ric pattemns of vhis growth, kthh
‘can bc achieved through working with mathcmatical cquations showing how suc
results are achieved or by crcating a visusl picturc ‘of that gron.h in a tl:v/
space rclationship. World Population docs the latter in a dramatic manner by
demonstrating the growth of population on a world map from 0 A.D. to 2000 A.D

in about two minu!>s, to the background of a heartbeat. This provides a basis
for examining where population is now as wecll as the impact of historic population
controls.

The focus of this film is on the concept of interdependence. As the groun
watches the growth of population, they can see how the interdependence of various
societies have influenced population growth, prOV1d1ng a sprlngboard for a
discussion of the interdependent factors of populaticn as they bear upon the

future.

an

Lesson Objectives:
After completing this activity, each individual should be able to:

1. Suggest several ways population has been controlled in the past.
2. Suggest several ways these population controls were interdecpendent in nature.
3. Suggest how some of these controls will continue to be operable (or will no

‘ longer work) in the future.
4. Draw gencral conclusxons abOut why population issues arc more critical todar

than in the past.

Mechanic¢s:

Teaching time: 50 minutes
Materials: Film--World Population

Activity:

i. Introduce the film briefly, explaining only that the film gives an over-
view of population growth in the world. This film may be shown as many as three
times during the session. The impact of-the first showing is usually sufficient
to start the discussion. It is mcre effective to begin the discussion at this
point with the "gut" reactions of the audierce. The historic points are better
left until the group has a chance to register their recactions to the filn.

Show the film. 5 minutes
2. The initial discussion should begin at the ''feeling' level, using such
que:;tions as:
a. What did you feel ac the white dots swept the globe?
b. How would you describe the last 50 y<ars of the film?
c. Does this film provoke any action on your part.
Many feelings will not emerge immediately and the leader should not expect

the reactions to be overwhelming. However, a haif-dozen sharp comments or feelings
. will set the tone for the _Test of the dlscussion.

S minutes
3. Once the tone has been set, the group should move on to more substantive

questions to get at why the film took the turn it did. This may be easier to do
o by starting from the negative side, examining events which controlled population

[:R\!:in the past. Suggested questions:
T - P13l




. . . . i In» . ,
a. Did anyone see any dramatic reduction in dots during the,f{ n When and Whereg
¢5 ) hcstern Euro;‘;‘

rica about the time of thc Spanish conquesty ', . .
imc. of the Black Plaguc; Western Africa wit deQIinC of “he
¢; periods of major wars)

¥hat caused-each of these declines? (disease, war,

patterrs will show a slow down or stationary patter?n

area) : n

¢c. What werc major growth patterns and why? (historically’ cc ra)
valleys; urban centers beginning with industrializatior’
colonial.cras, especially in the Americas) ol .

At this-point, the lcader may sugpest the {ilm be shnﬂied?;;n tg point Ou
~and clarify somc of thesc cvents to thosc who missed them lr .tlsr i€
same time, ask the group to concentratc on why the rate of BTON™ Seqps to dn-
crease. Show the film. :

20 minutes ’

4. This final prasc of discussion should focus on 8¢¢
Suggested discussion ctarters: 6 it
a. Does the overall growth tempo steadily increase, or do¢” 1T 80 by. gpurts and

stops?

b. Do some of the factors previously identified as causes
have less impact today? (disease particularly) | i .

c. Does control of diseases have a double impact on populd; gn Erowt 7 Tnis 2s
an important question for the discussion and tire shoul (pfrspent either
drawing out the answers or explaining the dual immact. ¢ has T, devasStiting
plagues are almost non-existent today. Second, mediCif. regrea 1y T¢”
duced infant and childhood fatalities and this results }t E'fatey perccrts
of the population reaching ch:idbearing ages--hence gre? 8T Eronyy even 1
family sizes remain stable or decrease.)

15 minutes -

S. Conclusion on the discussion should be forrulated
clude: -

a. Population problems have alway$ been interdependent in
the spread of disease and the use of colonizaticn of ©
terns to reduce population pressures along with the Te
arcas. .

b. Population used to be controlled largely through waT, fa?lﬂ:’ ang gjscast.

c. Popuiation in just sheer numbers will inevitably groW 2 tei ang 35?97_be'

~ cause of the increasing numbers bearing children--jt's 2 Sp rallng civwest.

5 minutes

fa¢120,03055151y ni;r;::gn
ip 0 herwise grewing

: jveT
mlﬂration durit.,

metric £rq,.th patlers

for declingng gvouth

py the legger and ine

ﬂatui§, i e, Witness
¢NET FlBragion pat-

plting ip 2% :
P impget on Rew

1 be €Specy a1ly uyseful

Futur- Resources and Suggestions: Two activities that wil 3
ge 0 calcu]_ate gror-'th

following this one are an activity to teach the group how
patterns and activities using the world population data she”

P2
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Title: TOO MANY PEQPLE?:
. Introduction: Thz numbar of pcople sharing a slftuation will affect the
quality of the experience. Scmetimes a lot of people ruke an event
vorthwhile; scmetires an activity that is cnjoyable with a few people
becores less enjoyable when more people are invoivad. This activity
points out two aspects of populaticn size., First, the question of when
vhere are tco rmany pecple ccpends upon cultural views and the situation
being considered. Second, the activity points out how all persons are

affected by the size of population,

. Objectives:

To make decisions about situations using the criterion of ''too many people."

Yo describe situations that students like to be involved in, and describe
similar situations which may involve too many people.

Time: One 50=minute class period

Materials: You will need a carrousel projector and slides. You can meke
your own slides or use pictures. Follow the Suggested Sljde

Descriptions. This is casily conz,

Procedure:

. 1. Have students list on a sheat of paper ten things they really like
to do. Have them put these lists aside.

2. Show the slides, asking students to raise their hands if the situation
shown has too many people in it.

The students will not be sure what you.m=an. when would there be tco
many people? That is the question you wani them to deal with in the
activity. As students respond, have scme of them give their reasons
for thinking there are too many people in the particular situation
(crowding, pollution, poverty, lack of space, less fun, etc.). List
these on the board. Check with the -class to see if other students
agree or disagree about the rating students are giving the situations.
- 3. Discuss these questions after viewing the slides once:
» a. On what basis did students rate the slides the way they did?
b. Were students' judcments based on the number of people alone, or
did .they also consider the environment, context, and culture?
c. Which slides did most students agree upon? Why?
d. Which slides did rost stucents disagree on? Why? ,

L, New have the students take the 1ist of ten preferred activities they
wrote at the beginning of the period and have them describe in writing
when these sltuations would have too many people involved.

*Developed by George G. Otero Jr.

RJ

72



5. Have students char= some Of these situations, Have these Situations
ever had too many people? Is there a thance too rany people will be
doing this activity in the near future? ,

Further Succestion:

Have studcents find their cwn pirtu.es of situazions with too many peonle.
Post on & bulletin board titled 'Too Many People.” You might also have
students writé @ short story about a situation they were in that had too

many people.

P4
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12.

14,

15,
16.

17.
18.

19,
20.

21,

22,
23,
24,
25,
26,

27.

SUGGESTED SLIDE DESCR IPTICNS

Traffic Jom in Los Angeles,

Map of the Peoples' Republic of China.

Street scene in downtown Manhattan.

liousing In Calcutta, India = one cntire family shares each brick-
walled room, .

Fans ot a U.S, foottall game. _
Soviet determinatior. to keep down pollution on the Volga River makes -
swimming possible even bereath the smoking towers of this steel mill,
Recent rock-festival headline. '

Sahara desert.

Junior high kids rlding bikes in a group.

Part of Chief Luncu's 36 wives and 28 children--proclaims his wealth
as head of a clan in Upper Zaire.

Sess ion of the U.S. Congress.

Photo of map of the Denver Metro Area.

Mountain lake scere in America.

Boy in front of mekeshift house +ia Sao Pauvlo, Brazil.

A gazetteer of place names at wWatson Lake in the ‘Yukon,

Some of the millions of peasant workers who have worked on projects
on the Huai River, Chin

Auto, airplane, and lrduszrnal pollution SCﬂne--Unuted States.

A person sleeping in the streets of Calcutta. The weather there is

humid, often 100 degrees,

Suburb=--U.S.
R'.odesian blacks and whites=--represents proporticn of blacks to whites

in 8 country where wihites rule as @ mirority.

A flotilla of plea5ure craft enters the locks of Kentucky Dam, the
first upward step in the Tcnnessee's 650-mile navication channel.
Black kids on a street in a neighborhood of lew Haven, Connzcticut.
New York City from the air,

Picture of the Watson family-=American T.V.

U.S. unemployment lines in the 1930Cs.

kere at the largest square in India, a million peopie disperse after
a rally for Prime Hinisters Gandhi and Sheik Mugibur Rehman, February,
1972-=1India.

Shot of the earth from space.

PS5
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Titl=: CRCWDING™

'ntroduction: Crowding may cause and/or accentuate many psychological and
social problems. Crowding Is considered to bes a neqative effect of rapid
population growth. In this activity, students identify and cut out pic=-
tures or draw situations thot demonstrate the concept of crewding ard/or
Its effects, Then, students discuss to what degree the effects of crosding
which they portray are due to population growth and to what degree the
effects are due to social organization, planning, etc.

Objectives:

To identify a picture or make a drawnng that reflects student ndeas about
crowding and its cffects.

To infer the causes of crowding using the plctures and drawings that
students have collected,

Time: One class period, plus time out of class to collect pictures or
complete drawings.

Materials: |If you provide magazines and newspapers for students to use,
have them ready witnh scissors and construction paper.

NOTE TO TEACHERS: PRefer to the teacher insert on the effects of crovding
which is ircligea itk tnis activity beiore actuall
beginnirg the &ctivicv nrzcodura,

Procecure:

-

1. Have students collect or draw pictures showing crowding and/or its
effects, This picture can portray any area of the world. The more
time that students are given to find or draw a picture, the better
the pictures should be, This may mean that the teacher could allow
up to 3 or & days to collect or draw the pictures.

2, Have the pictures mounted on a background of some kind. Construction
paper should serve adequately for this purpose. . When this is com-
pleted, ask the students to do any or all of the following activities:
a. Have zach student meet with at lzastc one other student on the basis

of some simi arity in their pictures. 7They can form groups larzer
than two, but each student must be in a group. List the catecgories
_students found as pairs or groups on the bcard., See if the group
can do the task again without using any of the categories listed.
They probably can, List these new categories, and use them with
the questions in Steo 3. ,
b. Have each student write a paragragh stating how h:s or her picture

"shows crowding and/or its effacts,

*Developed by George G, Otero Jr.
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Have students exchange pictures while keeping their pardaraphs,
Ask them to write a paragraph describing huw the picture they
have received In the exchange deronstraies crevding and/or its
effects, without talking to the person who originally selected
or drew the picture, The student may feel the picture does not
demonstrate the idea of crowding, and should state so in the
paragraph .if that is the case.

Have studcnts work in pairs, couparing what thoy wrote atout the
pfctures they received with the persons who first selected then,
Did they sce similar things in thke pictures? |f so, what were
the visual clues? |f the other person didn't see an example of
crosding and its effects, why did the original selector of the
picturc find such an example of crowding? Maybe one of the two
students will change their mind,

Have students wrjte a story about the feelings or activities of
a person in the situation and setting portrayed in the picture.
This could be done with their cwn or someone else's picture.

Discuss thcse questions with the class:

b.

C.

Which of tre effects of crowding that have been listed or discussvd
are due primarily to population growth itsel€?

Which of the cffects of crevaing thot have been listed or dis-
cussed arc due primarily to sociai or eccrcmic or pelitical face-
tors such as laws, jobs awvailadle, prejucices, opportunitics?
\'hich of the effects of crowding will beccme worse it the peoule-
tion continues to arow rapidly? (All of them. )

Vhich of the prcblems asscciated with crc~ding can and should be
solved? Tocke one and write out Or propose some solutions.

P7
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The Effects of Crowdjng.(Tcachcr Notes)

The conclusions to be drawn from physiology are clear enouch. Large
segments of the human population ray be sufiering from the ''stress response
syndrame without necessarily being owaore of hign lgvels of psychologic..]
stress at any ore time. This has many ramifications which are in nced of
research. One practical notion is tnat physiological measures (such &s
corticosteroids in urinc) be utilized to determine average stress levels
In different kinds of housing arrangements.
Some conclusions that can be drawn from animal studies thus far are:
A. :'"Crowding'' is in large part a social phenomenon in that the same
physical space may or mav not be crowded, depending on ho~ it is
utillized for social interactions. '

B. The effects of overcronding can be very different, os different as
are the individuals in the populction. But generally indivicuals
with high social rank will be less a2ffected than lower ranked indi-
viduals. This is -rue for behavioral, ''pathological,” reproductive,
and stress responses. Further, difierent nodes of tehaviorel ofopie-
tion may accur. Scn: individuals may respond with extrere acgressives
ness and hypecractivity, while others may ergage in sleepwalxing.

C. Effects of overcrowding are more profound for individuals who are
born into 2n overcsc-<ed population than for those who were raised

in "better tires' and rerely had to deal with overcrowding as adults.
D. Population growth is not autoratically regulated by overcrowding,

but instead results frcm a number of behavioral and physiological
. changes that accompany overcroadiraz, '

P8
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Title: PEOPLE PER SQUARE MILE®* (Population Density)
Introduction:

Students often have no idea about how a country's population is related 1o its land
area. Th's activity is designed to show students the relationship. Some statistics used
in population studies can be misleading. Populetion per square mile is an exampie of
misleading statistics. It is a measure that is standardized to aid in analysis, but it is
not an accurate designation of where people are located. In this activity, students
can practice understanding just what this statistic represents. ,

Objectives:
To determine the meaning of population per square mile statistics.

To suggest possible uses of population per square mile statistics in population studies.

Grade Level: 6-12

Time: One Class period

Materials: Copies of "Penple Per Square Mile" for every student
(Note to teacaer: Fill in chart with countries used for the conferencs.)

' Procedure: .

1. Ask students what the statistic population per square mile means. Point out in
an atlas how much & statistic is represented (by color coding). The students
should be told that the statistic is an average to demonstrate the relationship
between population numbers and land area.

Distribute "People Per Square iile"” to each student. Have students complete
the chart. :

&N
+

[N

3. Answer the questions using an atlas. -
Discuss the work completed. How ca- the data be used for studying factors

related to overpopulation?

4. Have the sludents make a visual picture of their country's population density
using the people per square miic handout. (Other countries can also be done for -

compearison)

*Adaptad from an activity by Sharon Willsea, Aurora Public Schools, Adbofa, Colorado.
P. Heist, C. Stonetraker,

Copyright CTIR

P9

39



PEOPLE PER SQUARE MILE?

The statistic, people per square mile, is used to demonstrate the relationship between
population size and land area within a country. A country may have fewer people thun
another country but be more densely populated. This statistic explores that relation-

ship.

Below are populntion figures and square mile figures for some selected countries. To
find the number of people per square mile, divide the population by the square miles.

ulation 800,822,000 ,
gggare mile -~ 3,746,000 = 214 people per square mile

Then, using dots, letters, or whatever ycu choose, put the number of people per squure
mile in two 7" by 7" squares provided and write the name of the country. Do this chart
for three or four countries. '

Figure the population per square mile for all of the countries.

How Manv People Per Square Mile”

Square Mile Number ¢! i vopie
Area Population Per Sjuare
Mile
Peoples Republic of Chine 3,746,00 800,822,000 214

P10
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| . 1.  List the countries in order of size from largest to smallest.

2. List the countries in order of population from most populated to least.

3.  Compare the two iists. Why are they different?

4. What column on the chart tells how crowded a country is?

5. List the countries in order from most crowded to least.

N
J

l' 6. - Is the country with the largest pcpulation the most erowdec? Explain.




Vi . - .
v/ _ : lain.
7. Is the biggest country the least crowded? E)(V

~
Lo~ -

a

- Lo . plain
8. Is the most crowded couniry the smallest? g7

N

. 9.  Which eountry would you like to live in? Whyg _

why?
10. Which eountry would you least like te live in?

11. Which statistic about a country gives the
population. N

: S | o1 dens;
12. Explain how ‘you figure out a country's pogulatxd

P12 .
A
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. Title: DOES STRENGTH LIE IN NUHBERS?*

U

Introduct ion:

lnpli.cit in many of our daily actions is the value placed on numbers.
For instance: '‘The bigger the better,'! 00%,'' 'We have ore
washing macl"uines than anybody else in the woild." in«fact, in many
cases, quantity is our goal and not quality, although we might not
like to admit it. This is not to suggest that people don't value

quality, but it is to say that we often value quantity more.

Objectives:

To document the value of numbers (quantity) in the students' scciety
by practices and customs that reveal attitudes toward numbers,

To consider the value of numbers by examining population data for
selected countries around the world.

‘ To explore data related to numbers to determine when numbers relate
to quantity and when numbers relate to quality.

Grade Level: 7 - 12

Time: Two class periods

o

Materials: Duplicate copies of '""Does Strength Lie in Numbers! for
use during the second part of the activity.

Procedure:

1. Begin the activity by asking students to divide 2 sheet of paper
into two columns. One column should be titled 'More Is Better"
and the other 'More is Worse.!' Ask the students to work alone
or in pairs and identify situations where haveing more people
or a bigger quantity is advantageous and where more is disad-
vantageous. Encourage the students by seeing who can get the
larges¢ list in the shortest time,

Examples from the '""More Is Better" column might includes money,
*soldiers on your side in war, and miles per gallon you get on
your car, Examples from the '"More ls Worse'' column might be
soldiers on the other side in war, number of pnmples on the face,

., and number of pages to read for homework.

*Adapted from an activity by Margaret Palcynski, NSF Summer
Institute, Cincinnati, Ohio, 1973. .

Q
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2, Hive students share their lists so that everyone gets some ideas
about when numbers are valued as useful and desirable by students

‘ and when numbers are a hindrance to them.

3. The question to focus on at this point is: When is more of
something valiuable and when is it not? Ask students the
following questirns. As they answer the questions, list on
the board the ::-:ionales given by students in their answers.
This would prov de a set of general statements about numbers
it - and their valuus as students complete step 4.

a. 1Is a $20 bill better than a $5 bill?

b. 1Is a 200-page book better than an B5-page book?

c. Is a 95 on a test better than a 937

d. Is a flower garden with 40 roses better than one with 30

' roses?
e. Is a family with eight children better than one with five?
f. 1Is a nation with 200,000,000 people stronger than a nation
with 30,000,000?
g. Is a man with eight shirts better dressed than a man with five?
h. Is a double dip ice cream cone better than a single Zip?

Make up your own questions or have students brainstorm some.

4. As the class examines the list you have compiled, raise this
issue with them: ''In responding to the questions, how many
times did you fecl that you were deciding on thébasis of quan-

) tity vs. quaiity? Give examples. Mention that many nations
of the world today feel that strangth lies in numbers. But

. the qu=stion is, what numbers? Hand out the worksheet titled

"Does Strength Lie in Numbers?' and have the students complete

them.

5. Summary. Ask the students if more of something is always good
(they should say "no'"). Is it always bad (they should say
"a0'" again)? Then how does one determine when more of some-
thing is good (useful) and when it is bad (not useful)? Refer
back to the list when answering these questions,

Evaluation:

Have the class discuss or write a reaction paper to this statement:

e as Americans are inconsistent since, most of the time, we value high
numbers or quantity. It is not fair for us to be against nations

with large populations or rapidly growing populations.'!




. " DOES STRENGTH LIE IN NUMBERS?

If you were a leader of a country. would you prefer to pove 2 °°""\try
. . - P
. with the highest total nationai income (Gross Natlon” Fodyee)?

with the largest population?
with the highest income per person (per capita)?

What would be more advantageous in terms of your country's pr°spect5
for future progress and happiness?

Choose one of these questions or a combination of them af‘d‘ the"-
use the following data to test your answer. )

COUNTRY POPULAT I ON! TOTAL NATIONAL2 NConE
(MILLIONS) GNP (U.S. $ MILLIONS) | (us, %)
Australia 13.8 | 65,688 4.;80
China 836.8 251,040 130
India 620.7 80,691 .00
Mexico . 62.3 62,300 ’240
Nigeria 64.7 - 15,528 2 Log
Puerto Rico 3.2 7,680 6’6‘40
United States  215.3 1,429,592 ’
‘x‘ Now. . .refer to the above figures to answer the followin? questic’ns;

I. List these countries by name in descending order,
highest  Population Total National GAP pg~L2Rita
2.
3.
a.
5.
6.
7.
smallest )

line,

2. Connect the same country across the three columns by aumn to
(E.g., from U.S. in first column to U.S. in second Sof¥ " Us,

in third column.)

3a, Which n;s the largest country? Does it have the l'argest tota) i.,w,ne?

3b. Which is the smallest country? Does it have the smal1#°t total

Income?
T - ) . : <o, Referene . u.
Source: 1976 World Population Data Sheet, Ponulation in & pgurest-
. - 2Computed from these figures: population X per capita come a -
national GNP. 77
c 19 CTir
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6.

India, the second largest in popuiation, has the second largest
total income. Thus, India ranks second in terms of potential

for progress and development. Comment.

Why does India have a high total national income (GNP) and a
low per capita income?

How could India's per capita income also take secord place in
this 1ist?

Look at Puerto Rico. Its population is , and yet
its GNP is » and its per capita is even .
Large populations and (high or low) per capita incomes do not

usually go together. (Circle correct answer.)

If population size increases and total income does not, then
per capita income will > .

If population size decreases and total income remains the same,
then per capita income will .

IN CONCLUSI10N:

. 7.

Why is per capita income a better measure of a country's develop-
ment and potential than its total national income?

c 1977 CTIR
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OPTIC NAL-

Title: WORLD POPULATION DATA SHEET*

Antroduction:

The usefulness of data depends largely on the questions'posed that
concern the data, |In the following exercise, the same data can be
analyzed and examined in 34 different ways, documenting the use of

population growth data.

Objectives:

To femiliarize students with data on population growth and economic
development. :

To encourage students to use the data by listing and comparing data.

To encourage students tc recognize the many uses of data in examinping
pPopulation dynamics,

Grade Level: - 7-12

. Time: One class period. The time will vary, depending on the number
of activities planned.

Materials: You will need copies of the World Population Data Sheet.
You can duplicate the 1974 data.included with this activity or order
}-~ge wali-size copies of the Data Sheet, at 35¢ each, from the Popu-
l..¢ion Reference Bureau, .Inc., P,0, Box 35012, Washington, D.C. 20013.
Request the current copy of the World Population Data Sheet. The
iarger charts will have more impact with students, and it may be
necessary to get only one chart for each five or six students. You
will also need to duplicate the "jdeas!" handout if the students

are going to indicate their own choices of activities to complete.

Procedure:

1. Hand out the chart. Ask Students to locate the five largest
countries in the world. Explain how to read the chart and
what the C8tegories represent. This information is provided
in the genera] npotes on thr chart,

2. Either .identify some of the 34 activities and assign them to
the students, or allow them to make theéir own choices or

preferences,
. *#Hany of the suggestions for using the data come from ideas

generated by teachers at a University of Denver High School Conference
on Food and Population. . :

P18
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Evaluation:

Discuss the results of each group's work, using any one of the folfow-
ing formats:

l.
2.

3.

Have students report what information was learned by completnng
the statement, "l learned that
Ask students to Jdecide which of the activities provided them
with the most new information. Share ideas with the entire
group.

Have students exp:ain how data are insufficient for grasping
the entire picture of an issue. Which activity that was
performed indicated this consideration the most vividly?

Why?

P19



9.

10.

1.

12.

13.
14,
15.

16.
17.

18.

IDEAS FOR USE OF WORLD POPULATION DATA SHEET

Hang it up and let students tell you what to do with it.

Shade (color) the world map according to birth and death rates,
or any other data on the chart, '

Given x amount of dollars, have students decide which country '
to aid and give reasons why based on the data sheet.

Why are there no statistics in certain columns?

List the 10 countries that have the highest and the 10 countries
with the lowest growth rates. In groups, investigate cultural

.factors affecting this growth rate.

Middle East -- What does the information tell you about the present
situation?

Relate figures to environmental factors, colonial background, eneryy
consumption, dominant r:ligion, etc. '

By using the chart, students will be able to make a hypothesis

- about the relationship of population growth to per capita gross

national product,

Students could take informatipn from the chart and transform it
to a graph.

Which countries wijll double in population first? Last?

Which geographic region has the most people now? Which will

have the most in 19857

Have students figure out five or ten ways in which they can
categorize the data they have. For example, the places | would

- not want to live in; the places that are like the United States.

Can you identify the '"developing'' nations? What factors do you
use to identify them?

Political'y, where are the most populous countries? Economically?
Culturally? -

Are there any countries that have reached or are fast approaching
zero population growth? Reasons?

Find the 'worst" place in the world to live.. The "Best' place.

Using the data, write a one-page definition of the population
"problem' that the world is facing.

Choose one country. Describe the quality of {ife there, using
information from a journal, short story, poem, cartoon, or drawing.

]
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19. Find descriptive pictures of one country that show some of its
statistical data.

20. Relationship of pobulation numbers or GNP to physical size of
a8 country.

2]. Space activity
-=- multiply people by birth rate and have students interact with

the results
~-=- first students occupy the total space in the room
«= then with new 'tatlstics decrease space likewise to accommodate

new statistics
-- continue to decrease space by increasing popu!ataon in terms of

future population projections
-- ask students feelings on continued population/space relationship --

problems and prospects

22. From data on the sheet, write a paper proving a certain point.
Then, take the oppostie point of view and prove it from the data

on the sheet,

23. [For countries, find out the average per capita income of the
haves'' and the '"have nots.'

24, Which countries would food aid help the most?

. 25. s there any relationship between the population growth of a
country and its form of government?

26. By using a graph, make a comparison betweer any two factors you
choose.

27. Number of years to double populations -- activity designed tc find
out how many countries of the world will have doubled their
population by the time the student is 30 years old, &40, 50, or 75.

28. Simulation idea -- population or food conference using sections
of the world or key countries. Every 10 minutes = | year.
Compute changes in figures if no agreement is reached on
population control measures. Goal is to sense pressures to
come to some decision.,

29. ldentify a place you'd like to live in other-than the United
States, using data to describe the life you might have there.
How would you view the United States from the country you choose?

30. Choose five or six regions. Have groups of students examine
the data sheet and describe¥national priorities as if they are
the political leaders of that country.

. ’ c 1977 CTIR
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. 31.

You are pregnant, live in the following cities, and can huy an
ai plane ticket with your per capita gross national product

. {31 goes 2 miles) From each city, where can you go to intrease

your child's life expectancy the most?

Brasilia, Brazil
Peking, China
Calcutta, India
Kabul, Afghanistan
Niwot, Colorado

What information is included on the Data Sheet that is not
included in an almanac covering the same countries?

Write to the Bureauy of Census to get the figures that would
belongﬁ;n each column for your state (Colorado, New Mexico, etc.).
Donut activity .

1. From an 2imanac, cut out all the colored flags for each nation.
(You will need two almanacs to get all flags.) Place a
number on the back to help you identify the country.

2. Don't explain anything about the exercise. Tell the students
to pick any flag. (Teacher ususlly 'pulls'’ U,S, for self.)

Student registers nation, is given population and rate of
growth (not per capita income). They are assigned the task
of getting certain information about the nation, then
predicting what the future of the nation is.

L. Teacher (later that day) records per capita income for
each nation, then totals all P.C.i. Buy one donut for each
$1,000 P.C.I. .. ' .

-

(Example: SZ#,DOO s 24.6 or 25 donuts)

5. Next day, seat s tudent® by continent. Call each student
forward, tell him of 1 donut per $1,000, then give him his
''share'’ of the world's wealth (e.g. $120 gets 1/8 donut).
A varistion is to use '"high quality' donuts for the U.S.
and Europe, 'medium quality" for some other ($500-32,000

' P.C.1.), and "plain donuts'’ for underdeveloped nations.

R

c 1977 CTIR
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Demographic Datc+

n

Estimating Population of World and Individual

Co’l;:ntries for Mid-1975

For almost all countries, the midyear 1975
estimates presentcd here were derived from the
nudyear 1974 Government or Uaited Nations
estimate for that cauntry. That estimate was pro-
wuted to mmdycar 1975 by applying what was con-
sidéicd to be an appropriate growth rate for the
F-ycar period. In most instances the growth rate used
was that experienced by the country in the 1973.74
or the 1972-74 perivds or that s tunplied for the
1970-75 period by the United Naticns' mpul.mun
projections as assessed in 1973 {medism variant).

Other cthods used to derive midyear 1975
population estunates wouid usually result in different
figures. On  generally accepted micthod is to project
the sepurate components of *population  change:
that is_ to apply fertility. mortality. and international
mugralton assumptions to the latest age-sex distribu-

tion--usuully daty derived from the latest censusa .

Such longer range projections may very from the -
| S B¢ proy

ycar projections  presented  here because of two

prncipal factors. (1) whather or not the 1974 Govern-

ment or United Nations population estimates gre
acceptod as valid: and {2) whether or not the 1973
estimates or the base data for the projections tuhe
undercnumeration into account: ie.. the population
totals are incrcased on the basis of knowledge
regarding the degree to which the latest cenaas
underenumerated e populstion. Alseo, differcnces i
timing and other factors may result i estimates
which differ from those officiully accepied by ihie
various countrics.

It is not known whether the estimates ]‘thsCl.(.-..
here are LlUSCf to the actusl populatioms i (e
vatious countnes than those which waunld result

from the longer range component projections or |
from other projection technigues. particulsrly those

hascd” on adj.sted totals and age-sex ditibulion,
It would be fortuitous if any estimate now were io
prove identical with the final official figure when the
latter is known, but it 1s belicved that the estnnates
given here by the Populution Reference Buresu are
technically sound. although differng 1n some cases

with estimates from otier sourees.

1965-1975, A Decade of Global

L}

*World Population Growth and Response:
. Action (Washington, D.C.:- Population Reference Bureau,

1976), ppv 246-270.

Q 3
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Aruitoxt provided by Eic:

Zero Populatiog Growth

Since its establishiment in 1968, Zero Population
Growth, fac. (ZPG) has conducted and supporicd
programs of education and information “stressing 1he
nced for achieving zero populatiqp growth in the
United States and clsewhere as soon as possible.™ By
mid-1975, ZPG had 3 nationwide membership of
sbout 10,000 and a nctwork of 100 chapters. It is the
oniy regisiered national population Jobby.

In the spring of 1975, the organization reaffinmed
e long-standing interests in prowmoting simali familics.

unproving birth contiol options, preserving e right

<o select abortion, and reducing innigration to the

atitudes suppottive of
Scouples, ettty control. population stabilization.

United States. At the same time. it has stepped up
attention lo popuistion distishution and per capita
consumption of natural resources. ZPG is currently
gring detaled consideration 1o the possible com-
ponents of a comprehensive U.S. policy on populu-
tion size and distnbution,

Combining these new initiatives with traditional
cotcerns, ZPG s presently working to foster pubhe
smiadl tamithes,  child-rec
Movivion ol fertility contiol services 1o all persons,
1cduction an evels of teen-uge pregnancy, US. assist-
anwe for fertdity-conttol programs e ather nations
and tor stabilization of the woiid population. ZPG s
abr working (o lower fevels of per capita resource
sunsumption m the United States and to stimulate

,
-

= P24

stewardship of U S. fand resources and desired pols-
cres in growth-determimant fields suoh us transporty.
ton and other public facilities.

ZPG assigns tap priofity to education:t woih gl
public officisls and 1o broad pubbe cducation
population muatters through aews medie. ity news.
letter. speaial studies and repotts, and work wiit.
spevial correspondence group.,

fts schoolwrienicd role 1 one oteniouisnn:
school systems gt regional and State levels 1o apphy
modern popuisiion education coneepis Heavihy .
volved 1a pust years with the developmert o popuai,
tron cducstion materials and curnicuia fer use on the
Nation's schools, ZPG has recently deaided tha o
should naw concentrate on thie mplementation o
such materials und curnicula

Note: /1 o recognized thar, i additen: tor Ha
organizaiions discussed ahove, scores of ather 1,100
tions and orgonizations m the Umited State. and
elsewhere  throvughour the worlkd alv, have gnen
aticntion to popalation matiers durmge the 196373
decade. The ahove  descriptions the
significaut of sudr activities 1or wiuzl inforiigtion
lias  been wailehle  fo the Populatien £eferene
Burcau. Of special note have Leen the actnane of
many U.S. universities and collcges in the arca o)
population studics and icchnical assistasice. A ninior
of forcign organizutions and Jowndations, fchndue
the Colomba Plan,  also readercd  valuahi
assistance Lo population prograns durmz the decaic

cobrer Mg
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WORLD POPULATION DATA!
Estimated Births Dcuths
popula- per per Timce to Popula: Lite
von, 1,000 1,000 Rate of doubic tiun capuLt- Urban SN
July 1, pupula- popula- natural popula- under ancy populi- pot
Rcgion and country 1975 tion? tion? increase tion3 age 18 at birth tion caprtad
- Thousands  Numbe:  Numbe: Percent Yeaors Percent Years Fercent Duollars
World .......... .. .3947,039 30 12 1.8 38 36 59 38 1,250
Notrthetrn Amensca ... ... 216,552 12 9 0.6 Ilé 27 7, 74 6.1 30
Bermuda . ...... 55 19 7 1.2 58 30 69 100 3710
Canada .. ......... 22,811 15 7 0.8 87 29 73 76 &3%0
Creenland L0 L. L L L S0 20 6 1.4 50 43 61 67 27RO
St. Pwrre amd Miquelon ) 30 13 1.7 41 32 NA NA NA
 Umitvd States
(i SO States amd the
Distnict of Columbu) . . 21363 IS 9 ¢.0 116 27 71 73 6.2
Latin Aaxria
. (Maimiamt) -« -~ - oo 290,271 3K Y 20 hX] 42 62 ol .=,
APCRNg . . e e ve e 25.376 22 9 1.3 53 29 68 &1 1280
Belire ... .. ..., 139 39 5 34 20 49 NA 54 700
Bolwia ... . ... ... 5612 44 18 26 27 43 a7 38 2008
Brazal . ... ... ... 107.162 37 9 2.R 28 4?2 61 ss 780
Chsle ... .. ... 10.585 28 8 519 36 39 63 76 Tri
Colombus . . ... .. ... 22,273 41 9 3.2 22 40 £t 4 4}
Costa Ricw . ... .. ... 1.967 28 S 2.3 30 42 ¢ 41 7K1
bewador oo oL, 6.716 42 1o 3.2 22 47 20 v 7o
tESulvadar Ll L. 4.099 40 ] 3.2 .2 46 58 39 R
Falkland Wlawnds . L L 2 2! 6 id S0 27 NA ss N A
PromeitGung .. .. ... 55 37 9 28 25 Ix N 66 oy
Guatesaly . ... ... 5.509 43 15 28 25 44 s3 34 48
Guyana .. .. .. .. ... 786 36 6 3.0 23 443 65 an 38
fHlonduran . -0 .. L. L. 2,747 49 14 3.3 20 47 54 2% Q90
. Mevieo L.l 60,182 46 8 1038 18 46 63 61 870
e NIarartg o v e 2.153 43 14 3.4 20 48 53 ay S
Pawag .. ... 1.66K R S 26 27 43 66 49 LI
Panaia Canal Zooy dn id 2 St 063 32 NA 6 QN
Pagaguasy . .. .. L. ... 2,847 40 L] 31 22 4s 62 38 du
Porw L 15.510 41 12 LY 24 d4 N3 [0 N
Sungane 0 L0 L oL, 416 41 7 34 20 S0 66 Y nhe
Thupaay ... L L. 2.7063 21 10 1.1 63 28 ki o B0
Vencrucls .. ..o 11.993 36 7 29 29 ¢ 44 65 75 1360
Canbbesn fslands L. oL ... 26.81 2 31 9 2.2 32 41 64 43 TR
Artiens Lol 73 iy 7 1.1 63 43 62 4 Sai
Babima lrds L L L L ot 22 6 517 41 44 56 ax 2320
Raebados 0 0L 0 L0 L. 2 2t 9 1.2 58 343 [} 4 S50
Herosbh Vet lamds t 28 G 1.9 36 39 52 s NA
Cavnwn Rands ... 12 32 8 24 2 3y NA 3v NA
Cuba .. Lo, 9252 28 6 S2a0 s 37 T &) 540
Pomsste: o, . ... L. L. s 6 HY 26 27 9 SX 17 S60
P omanwan Republi 4.6M4 E10 4] 1s 20 48 % <u St
Coaenadda .. .. ... ... "o 2o % S1a i - 17 I I EYNY
Gaadobouyn 0 L 0L 82 2N ? 21 RR] & oY Y 1050
oo ... . ... 4873 n 16 do s 41 Sa M 130
Jamanwa oL L. AT RYl DA 2.4 24 40 [ 37 KT
Alotasmpe .0 0L oL 337 22 7 1.6 13 4 [ 33 1,330
Mouptacrrat . RN 1 25 9 1.6 421 40 52 11 N
Netbwslomds Antsibes ., L AR 28 7 1.8 38 RT S T 32 i.650
Pucster Koo .. .. L. L. 328 23 6 1.7 41 37 72 b 2070
S toornotes 21 eid of table.
c 1877 CTIR
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. A World Population Data— 1965 and 1975 (¢ .omp:ired

Deaths Rate of T
fsunuted Births per 1,000 per 1,000 natural 1o double
Repion populution, July 1 population population ncrease populatiun’ GNP per copity?
1965 1975 1965 19742 1965 19742 1965 19742 1965 19731 jups 197
Thousends Thousands Nuriber Number Nuber Number Percent Percent Years  Years  Dotlors Dollars

World .......... 3,289,308 3,947,039 34 30 15 12 1.9 1.8 36 L3 920 1250
Northern America . .. 214,073 236.552 20 15 9 9 410 0.6 69 116 49<, 6,130
Latin Anderica - . . L L L 241,078 317.083 39 37 Il 9 2.8 2.8 25 25 S4n 70

Mamland . .. .. .. 218.998 290271 39 38 11! 9 28 29 28 24 Sy 770

Canbbean Islunds . . . 22.080_ 26,812 36 31 10 9 2.6 22 27 1 NN 8t
Europe®. . .. ... ... 666.608 ;8682 18 16 9 10 09 0.6 77 116 19w lagn
Africa® L 278176 365.003 48 Y 23 25 26 2% 27 s
Near last? oL L. 126,270 163536 42 4 6, - 14 26 426 2 2 T 710
South Asws ... ... ., 635.210 799,886 44 3% 20 16 24 22 29 32 tie 120
South tast Asis ..o ... 2471911 319.28! 44 3 i8 15 2.6 a3 27 29 150 1x0
lavt Aaw .. ... 862433 [.005.787 .3 . 15 9 8] 1.7 3K 4] RN bt
Qeeans L oL L. 17.553 21,2 bt 22 . fo 1.4 1.2 S0 SN 2t 3

Tiosed on the rote of natural Increase shown ang v ITHRE 00 Clenpy o the salc.

2Duta refer 1o 1973, 1974, o1 to the 197(-75 perio.

3lor the Commumst countrics and lor nearly all coontrmm woih ~opulation: of few thun T nuthon, the cvimates were des et i Ay
the arpual prosch rate for the 1965-72 penoc "o the 197wyt T eures were pebhidied i the 1974 edinan ot the Wordis Yok 100

Populatmen, Per Capta Product and Greneth Ko:oc The 197, oot Lles atean . arket prices and arc based on g bty g peraed (1965 T
22¢ 11 1973 convtant dollar equivalunts,

opvert dosestic currencies to dollars, T or the ren cconng oountries, tie fpures g
Sitierence due 1o rounding of birth and death raoes,

3 . . ,
TEadudes Grecee] shown i Near Fast secion of %ortd Populaiion Do, page 269, ond includes over 600 ulion s Asiae U S S 1S

tent
M adhindes populiton of Fypr, shownan Near Bast secton o1 isonid Popudation Deta, pape 269. Sce tend
?,. . .
Facludi: Greeee as Furapean, 19735 1o1al for Near Lasoas 11 7.3 mdlion.
Bate: Lo reneral somrces and methods, sev the nates of the table World Population Data. The esinnates pavaert ahone e the werglood
averapes tor the countries within cach tegmon Tor whach data are avaslable or estimates were denved
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‘ ] Title: LIMITS®

Introduction:

»

Space on this earth is limited. It is finite. The number or people
who can live on this earth is determined by many factors, such as food,
land, water, and quality of air. But there is a limit somewhere to
that number. This exercise helps students understand that there are
finite boundaries to most situations, and these limits depend upon

our assumptions. This activity will illustrate that available

space in which to fit things is finite. The examples show the
difficulty of predicting exact liaits, even though we know that
ultimate limitsréxist. ‘There is a finite surface area available to
hold a given population. The maximum popuiation cannot be determincd

exactly, but there is a maximum.

Objectives:

To ut.lize math skil.s to calculate the maximum numier of inanimste
objects which can fit intc a given space.

To -ecognize that the maximum number of animate and inanimate objects
which can live in a space depends upon complex assumgiions.

To distinguish between max i mum possible and desirable population size.

Grade Level:

Time: one 50-minute class period

Materials: Copies of '"Limits Problems' for each student

Procedure;

1. Tell the students that you would like them to work some puzzle
problems which involve calculating how many objects will fit
into certain spaces. Hand out the Limits Problems and let students

work on them for 15-2C minutes,

Discuss the work the class has done.

A
[

\ *Adapted from an activity in An introduction to Population,
by Lawrence Schaefer (Mew Haven, Conn:

O  Environment, and Society
RIC E-F EZucation Services, 1972). P27 .
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3. What is the difference between the maximum possible amount
that a space can hold, and the desired population of objects
for that space? In which of the situations students worked on
would they feel it is desirable to have less than maximum occupation?

4. what factors would students consider in determining the desirable
number of people for the world (nation, town)? What factors
would students consider in determining the maximum human popula-
tion possible for the world (nation, town)? What are the simi-
larities and differences in the two lists?

Further Suggestions:

1. In conjunction with Step 4, have students break into groups and
list the factors which also work to establish limits on desirable
occupation for given areas, e.g. environmental factors and

~ terrain. Are lintits established by these factors as well as by
the consideration of sheer space availability?

2. Have students think of other problems that deal with putting scme-

thing into a particular space. Print these, and let studerts
work on them for credit, or as a contest activity.

28



1. How many
trunk (3
Answer:

2. How many
Answer:

3. How many

Answer:

4. How many

Answer:

LIMITS PROBLEMS

shoe boxes (1/2 ft. x 1 ft,) will fit into a steamer
ft. x 3 ft. x 5 ft.)?

volume of shoe box ve | xwx h =« 1/6 ft.3

volume of steamer trunk v e« 45 ft.3

# of objects = volume of large area - 4s fr.3
volume of single object 1/6 ft.3/box

s 270 boxes, an exact number

cars can fit on a parking lot (300 ft. x 150)7?

Some possible assumptions: Car size?
Do you leave aisles?
How many levels?
A student can make arv assumptions for car size --
for 7 x 12! and nc aisles
area car -- 84 ft.2/car
area lot -- 45,000 ft.2

“# of cars = 000 ft.2 . 525 cars
84 fr.l/car range 300 - 1,000 cars

There is more tl.2an one reasor-~le answer.
houses will fit on 100 acres of land?

Possibie assumptions: number of streets
open spaces
recreation areas
number of houses per acre
Assume - 1 house occupies 1/4 acre
Answer: 40O houses m=ximum

Assume - | house cccupies 2 ezcres
Answer: 50 houses maximum

peoplie can live in your apartment or home?

Assumptions: nationality
size of home
number of bedrooms
how iong will they stay -~ a weekend or year?

zoning
Fenje: 2 - 50

¢ 1977 CTIR
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Discuss:

How many

Answer:

How they make their cholce?

Did they need privacy?

Did they need room to feed people?
Did they need recreation area?
Did they need empty space?

students wiil your classroom hold? Comfortably?

Value judgement: 1£ - 30 students

A teacher may relate the students' answer to population
growth later. As population grows either more classrooms
must be built or more students must go in each classroom.
Do the students feel a small class size maximizes learn-
ing? What effect does a large class have on learning?

What is the maximum number of people that can live in your city

Open ended. Emphasize the difficulty of predicting =
max imum population for such a8 large area. The class
should realize that, even though the limit cannot be exactly

‘predicted, a finite limit exists on the number of

6.
or town?
Answer:
Optional:
7. How many
Answer:
8. How many
Answer:
9. How many
Answer:

people that can be accommodated. Discuss the importance
of resources such as food and water. Have the class
distinguish between absolute limits and desirable numbers.

fish can live in a 20 gallon aquarium?

Assumption: size of agquarium
size of fish
type of fish
oxygen source - plants or mechanical?

No correct answer, Allow discussion to include need
for iife support, e.g. food, oxygen, spawning 2rea,
waste removal.

Generally, goldfish need ! galion of watzr for every
2 1/2 inches of body.

people will fit in & car?

Assumption: size of car \
size of people

Range: 2 - 9 people
cows can live in a 2 acre pasture?

On Western grassland, each cow needs approximately

5 acres for grazing. |If a farmer provides food fram
an external source, mcre cattle can be accommodated
in a smaller area, e.g. feedlots. In a feediot, 100/
300 cattle/acre.

P36 c 1977 CTIR
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LIMITS PROBLEMS

Hov many shoe boxes (1/2 x 1/3 x 1| ft.) will fit into a steamer
trunk (3 ft. x 3 ft. x 5 ft.)?

How many cars can fit on a parking lot (300 ft. x 150 ft.)?

;'

How many houses will fit on 100 acres of land?

Ho~ many people can live in your apartment or home?

How many students will your classroom hold? Comfortably?

What is the maximum number of people that can live in your
city or town?

c 1977 CTiR
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EXPONENTIAL GROWTH
«

If our appetite for energy continues to grow ot 3% per year,

our energy requirements will double in the next 25 years. Said
another way, we will have to find as much energy in the next 25
years as we have used throughout our entire history. OJoubling
anything repeatedly can yield staggering results. Imagine
doubling your weight every 25 years from your present age. By
the time you were 80, you'd weigh 600 pounds! At 30 you'd weigh
150 pounds, at 31, 154.5 pounds, at 40 ycu'd be obese, at 50
you'd have to have special chairs and cars, and by 60 you'd be
on the 6 o'clock news!

This packet deals with the concept of exponentizl growth in a

way that will help studen.s understand the choices concerning
energy, population, and environment that will shape their future.
These topics involve very large numbers,so the first lesson gives
students a "feel" for large numbers.

Exponential growth in our world is driven by pecpulation and in
the US by per capita consumption. The quantitiss describing

tnese two forces are doubling at a fixed rate. 7-is is a con-
sequence of exponential growth. Repeated coublini within a
finite world leads to exhaustion of resources. T1e concept of

finiteness is an integral part of growth on this nlanet.

The consequences of growth are bringing changes to our cities
and communities. These local changes are but extensions of
global changes that can't be ignored. Examining priorities anc
the dimensions of the gquality of life always accompanies change.
Awareness of alternatives is a prereqguisite for responsible
decision-making. This packet gives the students some material
to get the process started.

Bringing futu'e conseguences toO bear on the present is a job
that takes time and effort. It is the job of teachers and
leaders. The job requires that we reveal the immense burden
without depressing the spirit.

Boulder, Lolorado, 1978.

Experimental material developed for the Project for an Erergy
Enriche¢ Curriculum, National Science Teachers Associaticn,

P32
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ACTIVITY TITLE: QUICK HITTERS

These "Quick Hitters" introduce the topic of exponential growth.
They are designed to arouse curiosity in the dynamics of expon-
.ential growth. From one or more of these motivational activities
the students cah then progress into a more detailed look at the
characteristics of exponential growth.

Materials: Copies of student hand-outs (-iddles)
Hero's Reward
Multiplying By Division
Save the Lily Pond )
A Foolish Son?
Want to Buy My Chessboard?

Procedure:

1. Begin the lesson with a fun activity which presents studgents
with a series 0f ridcles. £Each riddle demonstrates the point
that when things grow exponentially, enormous increases in
resources are Consumed in a ve~y short time.

2. Divide the Class into four groups. Distribute one riddle to
each group. Allow 12 minutes for a group to solve a riddle.
Then set up a Sys<em of group rotation that wili give the
rest of the class an opportunity to solve each ridcle. Once
groups have the answer t0 their first riddle, they should be
able to solve the others fairly quickly. They should also
gain expertise in recognizing exponential growth as they
attempt to Solve the riddles.

e I

OPTIONAL: At the teacher's discretion, brief grouc presentations
can. be giver tO make sure exponential growth is undesrstocd by

_9!1 student:.

e ——

Besides the data given in the riddles, what cther things do
students think grow exponentially?

4. Close this activity by askihg students tc characterize
exponential growth by completing the following sentence:

"Exponential growth is

e —— e

EXTEADED ACTIVITIES: As a follow-up activity, ask students to
write their own riddles, including illustrationrs and try to

"stump” the rest of the class.

e e
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A HERO'S REWARD

The king of an ancient country was bored with his court jester.
He offered a reward to anyone who could provide him with some
new entertainment. The reward could be anything the entertainer
asked.

Af+-r several months a pauper arrived at the castle. He taught
the king to play a new game, chess. The king liked this new
game. When it came time for the pauper to leave the kingdom,
the king asked him what he would like as his reward.

"My needs are simple," said the pauper. "If you will give me
as much wheat as will go on this chessboard in a certain corcer,
I will be happy."”

"what do you mean?" questioned the king. "Wheal on & chess-
board is ALL you want?" You've entertained me more than any of
my jesters. Surely you deserve more-- much more."

"Thank you, kind king. But if you will place or grain of wheat
on the first square, two on the second, four on the third, eignt
on the fourth square,and so ¢, the amount being doubled each
time, I will be quite content.”

Again the king protested. This just wasn't enough for all the
pauper had done for him.

"You gave me your word, king! You promised I could have what
1 asked!" said the pauper.

And so the king agreed. He ordered his officials to bring him

. a sacrx of wheat.

How much yheat did the pauper receive?

P34




o MULTIPLYING BY CIVISION

Bacteria multiply by division (pretty odd, huh?) so that one
bacteri. becomes 2, the two divide to ¢ive 4, the 4 divide to
give 8 and so on. For a certain strain of bacteria the time for
this division process is one minute. If you put one bacterium
in a bottle at 11:00 AM, by noon the entire bottle will be full.

1. When was the bottle half-full?

2. If you were an average bacterium in this bottle, at what
time would you first realize that you were running out of
space?

3. Suppose the* at 11:58 some farsighted bacteria realize that
they are running out of space in the bottle. So they launch
a search for new totties. They look far and wide. Finally
offshore in the Arctic Ocean they find three new empty botties.
. Great sighs of relief come from all the bacteria. This number
if three times the number of bottles that they've ever known.
Surely, their sp.Cce problems are over.

4. Are the bacteria's space problems endec? Since their space
. resources have quadrupled, how long can their growth continue?

SAVE THE LILY POND

Suppose you own a pond on which a water lily is growing. The
1ily doubles in size each day. If the 1ily were allowed to grow
unchecked, it would completely cover the pond in 30 days, chcking
off the other forms of life in the water. For a long time the
1ily plant seems small:and you decide not to worry about cuiling
it back until it covers half the pond. On what day will that be?

A FOOLISH SON?

A father complained that his son's allowance of $5.00 per weex
was too mucnh. The son replied, "Okay, Dad. How about this? You
give me a penny for the first day of the month, 2¢ for the rnext,
4¢ for the next, 8¢ for the next, and so on for every day °f the
month." The father, thinking he had a foolish son, readily con-
. sented.

Who, indeed, was the more clever?

EBiq‘ : P35




TEACHER EXPLANATIONS:

A HERO'S REWARD: How mucn wheat does the "pauper" receive from
tgs ajng? By following the pauper's instructions, you will hav,

2 rains on the 64th square (the last square on the chessboard)
and the total grains on the board will be one grain less than 264,
How much wheat is 264? Simple arithmetic shows that is is approx-
imately 500 times the current annual harvest of wheat in the
ENTIRE WORLD. This amount is probably larger than all the wheat
that has been harvested in the history of mankind. How cid the
pauper get this enormous number? He started with one grain of
wheat and doubled it a mere 63 times.

MULTIPLYING BY DIVISION?

1. The bottle was nhalf full at 11:59 AM.

2. Ask stucents: At 11:55 AM, when the bottle was only 3. filled
and 97% empty, how many of you wculd perceive that there was a
space problem?

3,4. With space resources quadruplad, the bacterium have twc more
doubling times, or two minutes before they will run out of space.

11:58 AM 3Bottle No. 1 is one-quarter full

11:59 AM Bottle nNo. 1 is half-full

12:00 NOOH Bot:tle No. 1 is full

12:01 PM Bottles No. 1 and 2 are both full
12:02 PM Bottles iNo. 1, 2, 3 and 4 are all full

When things grow exponentially, enormous increases in resources
are consumed in a very short time.

SAVE THE LILY POND

The answer to the problem is the 2Sth day. One = “ith day the
1ily would cover half the pond. You have one céy tv save the
pond.

An extension of the "Lily Pond Riddle": Distritute graph paper

(4 to the -inch is best). Have ctudents mark off a big square
witn 32 small squares on each side. This represents th2 pond.

If the 1&ly piant would have complet ly filled this pond on tne
30th day, hcw many of the small squares did it occupy on the 20th
day? Hhave students guess before they begin to figure.

The simplest way of arriving at a solution is to work backwarcs,
like a time-lapse movie run in reverse. £FEirst divide the pond in
half and label one half '30° This is the position that was

acded on the thirtieth day. Then divide the remaining half in halft
again and label one portion of the '29'., Continue in the same
fashion, dividing the unlabelled half of each segment in half

again until you reach the number 21. The remaining portion will

be a single square, the total size of the plant on the 20th day.
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A Foolish Son?

The son's allowance:

Day 1 ' .01 Day 17 655.36
Day 2 .02 Day 18 1,310.72
Day 3 .04 Day 19 2,621.44
Day 4 .08 Day 20 5,242.88
Day 5 .16 Day 21 10,485.76
Day 6 .32 Day 22 20,971.52
Day 7 .64 Day 23 41,943.04
Day 8 1.28 Day 24 3,886.08
Day 9 2.56 Day 25 ©167,088.64
Day 10 5.12 Day 26 335,544, 32
Day 11 10.24 Day 27 671,088.64%
Day 12 20.48 Dav 28 1,342,177.28
Day 13 40.96 Day 29 2,684,354.56
Day 14 81.92 Day 30 5,368,709.12
Day 15 163.84 Day 31 ° 10,737,418.24
Day 16 327.68

Want to buy My Chessboard?
(Optional Activity;

1. Show students & beautiful locking chess board if
possible. If no -~ *s3s board is available a verbal
description of ¢ .. v expensive sounding board will
do.

2. 0ffer to sell i: :o them for only 1 penny for the
first square and keep doubling for each additional
square. In otner words, the second square will cost
2¢, the third sgquare will cost 4¢, the fourtn will
cost 8¢, etc.

3. Ask how many want to buy a chessboard like the one
cescribed at this cost. 'f any want to, then pass
tnem the sales contract and have them sign it.

4. Have thosz that respond (or the entire class)
attempt to compute the cost. Before very long the
stucents realize due to the "expoential growth"
pattern, the cost becomes prohibitive. The fifteenth
square, for instance, costs $168.84. The twenty-first
square will be over $10,000,00. There is a total of
64 squares. -

5. Perhaps some students will want to continue the
doubling until the 64th square, but you may want
to have them dc it on their own time. It wiii take
quite an effort. The answer is :

' P37
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SALES CONTRACT

I do hereby agree to .purchase the chessboard described

)

by my teacher , i (name) on
the date of and witnessed
by the students of the period class for the

purchase price described below.

Purchase price:

$ .01 for the first square
.02 for the second square
.04 for the third square
.08 for the fourth square :
(double the pricé for each consecutive square)
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Title: POPJLATION PROJECTIONS™

introduction: 1In this activity, s:udents use calculators to understand

:Oxponentlai growth and make simple population projections.
Objectives:
To help students understand exponential growth by using calculators.

To make population projections with caiculators.

Grade Level: 6-12
T!meé One class period for every two worksheets attemptec
Materials: At least one standard calculator (pocket-type is fine) for

every two or three students In you. class; copies of '"Calculating
Popuiation Growth'' worksheet for each student.

Procedure:
1. Hand out the worksheets to students.
2. Discuss the initi-. reading with the students after they have read it.

3. Have students.complete the worksheets,

*This activity was developed by Johr Masoncup.
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CALCULATING POPULATION GROWTH

As>umptions sbout Exponential Population Growth Rates

Population growth is exponential. Exponents are used {n mathematics
as a8 shorthand to denote repeated multiplication. For example, in the
numter 107, 7 is an exponent. The 7 means you nultip y by 10 seven times:
10x10x10x10x10x10xi0. Population grows exponentially because it is re=-
peatedly multiplied by a number called the growth rate. Thus, if a world
population of & billion has_a growth rate of 2% per year for 7 years, the
population wiil be 4 (1.02)7 billion.

The growth rate represents the net gain of people per year. Roughly
speaking, the birth rate ~ the death rate = the growth rate. Thus, to
4ecrease the growth rate there must be a decrease in the birth rate or an
..crease in the death rate, or a combination of the two. People moving in
and out by migration also have to be added anc .ubtracted, but on a nationa!l
Sasi: the long-term effects of migration are usually less than those of
births and deaths.

The significant fact about exponential growth is that even small growth
rates lead to & large overall growth in population. Further, the growth
is nuch faster than you might expect. For instance, it seems reasonable
that with a growth rate of 2% the world population would double in fifty
years to make a 100% increase. But in reality a growth rate of 2% causes
a dcubling of the population in only 35 years. This is because exponential
growth is compounded much 1ike compounded interest in a bank account.

A skeptic may well observe that these population projections may be

true in theory, but that the predictions are not accurate because the

growth rate will probably not remain constant. Such skepticism is well
Jjustified because, in fact, population growth rates do vary depending on

a variety of social and cultural factors. Are population projections
therefore worthless? Are the prophets of doom unduly alarming the public?

Isn’t it quite likely that the population will not grow as larqe as pre-
dicted, and so there Is really nothing to get excited about?

, Remember, the growth rate will decline . only If the birth rate is
decreased or the death rate is increased. Thus, if we expect the growth
rate to decline, are we anticipating a reductuon in birth rate? |If so,
what policies are aow in 2ffect or what social movements are occurring that
will decrease the birth rate? Or perhaps we\see trends that will lead to .
an lncrease in the death rate. The interpl.y between a variety of factors

.inf!uencing birth rates and d-;: rates will cause the overall growth rate

to va'y. But even if the grow: - ,ate is reduced as long as it is greater
thar zero we have not resolved (ne conflict |mposed by an exponentially

"- growing popuiation dependent upoii iiuiiied resources. We have simply

bought some time.* l
There is also the question of lead time. lf the leaders of a country

decide to try to decrease the growth rate by decreafung the birth rate,
they wili not be able to accompllsh this overnight It could take at least

*Paul Ehrlich, The Population Bomb, Ballantine Books, New York, N.Y.

P40
c 1377 CTIR




N
"
\.
\

a generation to effect the policies and for the reduction to have a signi-
ficant effoct in leveling off the population growth., (To understand this
effect better, run some experimental data i- Option 6 of the POPPAK com-
puter program.)

in conclusion, population projections cannot accurately tell us what
the population will be in some future year because growth rates are neither
constant nor perfectly predictable. But they can warn us of the worst
possible consequences of continued growth at present rates or give us some
idea of the best possible outcome of reduced rates. And hopefully, such =
projections can stimulate discussion of the perplexing alternatives that
must be considered among different methods of changing the growth rate.

. ~ g < 1977 CTIR
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CALCULATING POPULATION GROWTH WORKSHEET #1!

' Using @ Calculator to Compute Populaticn Growth

To use % growth rates on a2 calculator, change the % to a decimal and add 1.
Compiete the table,

% of growth rate decimal rate each year multiply by
1) 8% .008 1.008
2) 1.5% .015 1.015
3) 2.0% .02 1.02
4) 3.4

5) 1%

é) « 5%

7) 2.2%

8) 3%

9) 2.9%

10) 1.7%

To find the decimal rate, take the % rate and move the decimal point 2 (two)
places to the left, )

To find what number to multiply by, put a 1 in front of the decimal rate.

if your calcutator has a memory, store the rate you multiply by each year
50 you wen't have to punch it In each time.

If your calculator has a % key, you do not need to change the growth rate
to a decimal. For instance, if the growth rate is 1.5%, enter the population
and just punch + 1.5 % = for each year of growth.

:
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‘ CALCULATING POPULATION GROWTH WORKSHEET #2
Projecting Population Growth with a Calculator
In 1970 Mexico®s population was 50.7 miliion, and its annual growth

rate wes 3.4%. If this growth rate stays the same, what will tke popula-
tion be in 20007 (3.4% = .034 Each year, multiply by 1.034.)

Year Population Year Population
1970 . 50.7 1986
1971 50.7x1.034=52 4 1387
1972 52.4x1.034= 1988
1973 . 1989
1974 1990
1875 1991
1976 1992
1977 ) 1993
1978 1554
1979 1995
1580 e . 1996
1981 1997
1982 1998
1983 : 1999

‘ 1984 2000
1985 '

in 1976 the population of the U.S. = 220 million and the growth
rate = 1,0%. Construct a similar population chart for the U.S. going to
the year 2000. - ’ ’ .
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CALCULATING POPULATION GROWTH WORKSHEET #2A

" Bar Graph for the Population Growth of Mexico

-

Use your resuls on Worksheet #2 to construct a bar graph.
grap

93 9k 95 96

70 71 7273 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92

J
o o (=] g (= [=] (=] [ =4 [ =] [=d (=4 o Q (=) [=} o o
POPULATION IN MILLIONS
“ . ':‘v,_!
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CALCULAT ING POPULATION GROWTH WORKSHEET #3

The Population Race
M .
_ In 1970 Mexico's population was 50.7 miliion and the growth rate was
3.4%. I'n that year, the population of the U.S. was 206.2 and the growth
rate was 1.0%. |If the growth rstes remain the same, In what year will
the population of Mexico surpass the population of the U.S.?

Use two calculators, one for you and one for your partner. Calculate
the growth of the U.S. while your partner calculates the growth of Mexico.
After each calculation, compare answers. Keep track of the number of
multiplications needed before Mexico pass2s the U,S, Write the year, the
futu~e population of Maxico in that year, and the poip-lation of the U.S.

in that year.

1) Number of years for Mexico to pass U.S.

‘ +1970
2) Year when Mexico passes U.S.
x ~3) Population of Mexico —_—
4) Population of Y,S. - _—

- ¢ 1977 CTIR




CALCULATING POPULATION GROWTH WORKSHEET #4

Finding Doubling Times on a Calcuiator

in 1976 the population of the world was 4 billion and the growth rate
was 2X. If that growth rate continues, how many years will it take the
world's population to double?

Enter &4 on your calculator. Repeatedly multiply by 1.02. Count how
many times you have to multiply to obtain 8 or more for your answer.

(3

Doubiing time = : years.

Doublirg time depends on growth rate, not on population. in 1370 the
growth rate of both Mexico and the Phiilippines was 3.4%. How many years
will it take for the population to double if the growth rate is 3.4%7?

Enter 1 on your calculator, Repeatedly multiply by 1.034. Count how
many times you have to multiply to obtain 2 or more for your answer,

Doubling time = years.

Find the doubling times for the following g owt: rates.

Growth rate Doubling time Growth ra:e Poubling time
.5% | 2.5% .
1.0% - ' 3.00 \
1.5% v 35%
2.0% 4,0%
£
) 1 46
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Title: GRAPHING POPULATION GROWTH

Introduction:

Why are many people Concerned .about population growth today? One reason is the-
population grows expolentially. This activity demonstrates how a “opulation grows
regardless of the human pobulation we consider. Students can learn about the grow:n
of & population by reading graphs. Making a graph on population growth for the nation
and then comparing this growth to world population growth wil help students
un- -stand and read graphs and also understanc the exponential nature of population

growth.

. Objectives:

To make a live graph, given raw data.

To compare the data on g gl‘&ph of U. S populatzon and their assigned country with &
graph of worlo population,

To fxgure the doubling time of various populations, both animate and inanimate.

Grade Level: 7 ~al2
Time: One class period
Materials:

Duplicate two sheets of graph paper for each student. You may give the data for the
graph on either a sep&rate handout, an overhead transparency, cr the chalkboarc.
Duplicate graph of World population Growth for students.

Procedure:

1. Hand out graph p&ber, U.S. data, and data for the > countries to students.

2.  Have students graph the data.
3.  Ask students why the curve rises sharply and qu.ckiy on the graph.

4. Using the slide or transparency of world population growth, explain the nature
of exponential growth. Someth,ng that grows exponentlally grows at a constant
perceiitage of theé whole in a constant time period. It is usefu! to compare
this idea to the interest collected at a tank or the doubling of a penny each
day. it is also usefy] to think of exponential zrowth in terms of doubling time,
or the time it takes g growing quantity to double in size. The followirng chart

appiies to any quantity:
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Doubling Time Chart

‘ GROWTH RATE DOUBLING TiME
9% per year ' years
0.1 700
0.5 140
1.0 70
2.0 35
4.0 18
5.0 14
7.0 10
10.0 -

-

S. Hand out World Population Growth graph to students. Compare the worid
populat:~~ data sheet to the graph they drew for the United States. In what
ways ar . they similar? In what ways are they different?

Furt" r Suggestions:

Get the population growth datz.of a town, country, or state and graph it. Compere
your graph to the graphs of other students.

=
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/ORLD POPUL/\TION GRO\JTH

2 (Graph adapted from e Population Reference Bureay)
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s DATA FOR GRAPHS -

United States Population

1800 5,300,000 ", 1890 63,020,000
1810 7,200,000 1900 76,000, 000
1820 9,600,000 ' 1910 92,000,000
1830 " 12,900,000 ‘ 1920 105,700,000
1840 * - 17,000,000 1930 122,80C, 000
1850 23,200,000 1940 131,700,000
1860 31,400,000 1956 - 151,300,000
1870 39,400,000 . 1960 179,300,000
1880 '’ 50,200,000 1970 203,27 "°,000

Data roundéd off to nearest hundred thousand.

9,

Data taken from World Almanac, 1973." , _© 1977 CTIR-
- P50 ' :
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Title: MODEL'NG POPULATION GROWTH::

. Introduction: This exercise is designed to help the student understand

exponential growth and doubling time when applied to human population. |t
explores human population growth in three situations: unrestricted exponen-
tial growth, institution of a limited bisrth control'program, and a zero
pcrulation growth plan. Additional information is given in the exercise

to r2lp the student develop attitudes regarding the effects of population

growth on the human condition,

Obiectivgiz

To demonstrate an undr-standing of expcnential growth and doubling time.

To list several effects that exponential growth of the human population may
have on the inuman condition.

To operaie more effectively in a group situation.
Grade Level: 5-12

‘,. Time: Two to three class periods.

Materials: Student hardout which includes .structiors, charts for complietion,
additional information concerred with population growth, and
questions for response. You will need 200 dice per group. One
side of the dice should be blue, one side should be red, and one
side should be black. The other three <°des can be white or
Slank. Cubes can be obiained from math and science cataiogs or
cut for you in the shop. '

Prccedure:

1. ‘vide the class into groups of four to six. Do not explain the reason
.or the exercise to the students. Allow the students to reach their own
conclusions. Hand out the student exercise sheets and the cans of dice.
Go over the directiors with the students and then let each group operate

2c much as possible on their own.

Z After the students have collected the data on their charts, they may
transfer this information onto graphs if you wiskh.

3. .n'a class discussion, allow the groups *o compare their results.
- group p

*Adag .z from an activity deve ‘oped by Johr. Christiansen and John

. Crouch,
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During the class discussion, raise questions of the following nature:

a‘
b.

- C.
d.

What did you learn from this exercise?

Hthh_gopulatlon plan had the greatest appeal to you?

Which population plan has operated during most of man’s h°

How often did your population double and how often do ycu

it to double under each population plan?

Comment on the following: '"If we solve the population probiii,

we will have a chance at solving all other problems. 1If we don't
solve the population problem, none of the others will matter.' Do
you agree with this statement? Vhy or why not?

-

N
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MODEL ING POPULATION GROWTH

uction:

In this experiment you will use dice to model population growth.
Each die represents a person. Each throw of the dice represents a
year. A blue or a red represents the birth of a child, so ec°h time
one of them comes up, add a die to the population. If a black comes
up, a death has occurred, 0 remove it from “he population. Hence
you are modeling a situation where the birth rats is twice the
death rate. You a.so have a population growth rate of 1/6 or about

17%.

Procedure:
PART A: Unrestricted Exponentijal Growthn

Put 6 ordinary dice into a container (Agam, Eve, Cain, Abel, Sally
and Alice). Shake the container and dump the contents out onto a
smooth, hard floor. Remove and count all the black sides that appear.
A "black” is analogous to a death. Record the number of deaths on
the chart. Count up all the redz and blues that appear. Since theay
correspond to birth, add a die for each of them. Then £fill in the
required information in the char:. Repeat the above procedure un:il
the total populscion exceeds 2C peopie.

[ AN

ALNT B: The Effect of Instituting a Limited Birth Control Progranm

the population vyou had after 10 years had passec. Put that

Return toO
many dice into the can. But ncw introduce a limited birth control

program. This will be modeled by saying that a blue represents a
birth, as before, and so does every other red. However, the remaininy
half of the red represent women who are on birth control and so

a »irth has beer prevented. If an odd number of reds come up, round
of. in favor of a birth half oi the time, and in favor of a reverted

birth in the other half of the cases. Model this situation for -
years 21 through 30. You have essentially cut ' .e population growth

rate from 17% to 8%.

PART C: The Zero Population Growth (ZPGz Plan

Return to the population you had after 10 years h:d passed. Put tha:
many dice into the can. But now introduce a large scale birth control
program. This will be modeled by saying that @all the reds represent
wonien using effective birth control technigques or women married to
men using effective birth control techniques. Hence, a black repre-
. ﬁfnts a death, a blue represents a birth, and a red represents a
E}{U:vented birth. Model this situation for the years 10-20.

pPs4 .
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MODELING POPULATION GROWTH

\

Gr2PhsS and Conclusions:
B N
PART A: uynrestricted Exponential Growth
Use your data to plot graphs of:
i. population vs. Time (vears)
a. Plot first on ord.nary graph paper
b. Plot again on semi-log paper
2. population Growth Rate vs. Time (years) ~ _

3. population Growth Rate vs. population

EXamjne each graph and write a conclusion for each one

PART B: rTnhe Bffect of Instituting a Limited Birth Control Program

Use your new data to plot graphs of:

.

e

‘ £- Ppopulation vs. Time, 0-30 years: (ordinary graph paper)
2. population vs. Time, 0-30 years. (semi-log graph paper)
Examjne each graph., compare tﬁem to the Population vs. Time
9raphs in Part A, and then write a conclus:ion.

"PART C: The Zero Populaticn Ggowth (22G) Plan
Use your new data to plot graphs of:

1. Ppopulation vs. Time, 0-30 years. (ordinary grapt paper)
2. Ppopulation vs. Time, 0-30 years. (semi-log yraph paper)

Exa2~ine each graph., compare them to the Population vs. Time graphs
in Pa,ts A and B, and then write a conclusion.

P3S c 1977 CTIR




Data:
PART A:

Unrestricted Exponential Growth
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No.
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Data:

MODELING POPULATION GROWTH

. PART B: The Effect of Instituting a Limited Birth Contro® Program

-

Throw
No.
(year)

Number of
Births

(™)

Number of
Deaths
(Ng)

Number of

Dice

(population)

Population Growth Rate

&N - Ny, - Ng - people
at 2 year

%

20

21

22

23

| 24

25

26

27

| 28

29

30

Data:
PART C:

The Zero Population Growth (2PG) Plan

Tnrow
No.
{year)

Number of
Births
(Np)

Number 6f
Deaths
(Nd)

Number of

" Dice

(population)

Population Growth Rate

aN - Nn - N3 _ people
at 1 year

%

20

L 21

| 22

23

£5

%25

27

28

29
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Titie: Factors Affecting Overpopulation Gther Than Birth (Mery Lou Mohler)

Introduction:

Chanoes in society, medical advances and laws, such as abortic.a laws,
nave affected populatiorn. Students need to be awure that the problem
1ies not only in the birth factor.

 LESSON OBJECTIVES:

After completing this activity, the students shculd be able tu:
1. Identify various factors that cffect population.

2. Be aware that popuiation is interrelated with many other areas
of society.

MECHANICS:

Time: One class period.
ACTIVITY:
1. Students can work in groups and brainstorm factor: in socie+y
that either affect population by incrsasing it or cecreasing
it.

2. 1f students have difficulty, you might suggest some to get
them started (famine, imprcved medical techniques, educaticr).
Then discuss as a total group mazking a class compusite.

3. The students might then make 2 1ists frcm the one. The first
1list being factors man hes no corirol cver, the second being
those factors man does have control over. .

The lists should include such items as:

immigration
- fiood

famine
drought,

. disease

- medical advances

abortion i:xws
laws allowing -life sustaining units to be shut off (or
not) ‘
longer- 1if:= span due 1o improvec nutrition
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' A
Title: Factors Influencing Popuiatioa Growtl. { WaPted £:om Inter-

com #78 by Richard Schweissing,

Introduction: Adults the world over--rich ©OT szf' gducadtled or
jlliterate, urban or rural--know wherc babieS 5ome Lyom, @né thew
xnov something about the personal consequenc€s 1 thing WOrO
children even if they have not considered the€ S§bal implication:
in terms of popuiation grcwth. In spite of maénlve gamily plannin
proyrams in some countries with rapid populatiae grbwth. the
change to smaller families is very slow or ﬂoqg.%istent- For ex-
ample, India began a massive family planning n%ram over twenty
years ago. The effort was expand:d in 19¢5- i;ﬁia's birth ratc,
nevertheless, has shown only a very nominal de&;ﬁasﬁ, POPylation
experts, then, must begin to look for other re? %nS . ny Nigh birsn
rates persist. This activity is designed t© € Ose _evera) factors
which influence birth rates and possibly offer ltetnative plans
which will encourage reduced family sizes. 5
- Interdependence and Qercegtion/mggoercéﬂ,};Q re twO concepts
ceveloped in this exercise. By looking at. the ted of CESire for
children from another cultural perspective it 3y Dy possible to
explain why high birth rates persist in som€ Cauhtries- Ayso
more effective solutions to population growt! m;h pe sgvelOped.
If misperceptions of other's views persist- Su Solutioﬂs w1ll not
be possible. The group will also see the i“tef W28 gent Telat:i nsh e
between a whole gamut of factors which help de® Strming birty ra:
This activity is data oriented and reqUifZS Par.iciPants ¢
draw conclusions about birthrates from data P9 ¥ty in & simpl
chz~t which considers such factors as religior ea¢n - eCycation,
income and government programs.

m . <
The leader would find it useful to read SU,Q b§51C literature
on attitudes of peasants in underdeveloped cout [ ¥i€y cowal@ zrde

i
families as a background to leading the discusé On -

Lo
~

Lesson Objectives: . Q. ‘
After completing this exercise each indiv? Wzl will De able

to: :

1. Dea2 and underctand a simple data chart ap? 1t Pogulation-

2. List and explain why =vme factors useg in & Ch;rt iNfluence
grcwth rates.

3. Suggest some policies governments might adapt that woulgd
indirectly encourage reduced population SY

4. Suggest‘social changes within a countzxy wh? h Cbulﬁ i23d to
reduced population growth. :

Mechanics:
Teaching Time: Cne hour "
Materjals: Copies of the Growth Rate Cha? (atgaChed) for each

individual. ‘
P39
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Procedure:

1.

e s . d. (S ndout)
List six factors that influence population growth on chEleboar (See Han
num chiidren
What effect might each have on a family's decision about the ber of
to have?

; .y tio’ h.
Rank order the factors accord..ig to their inflyence on popula growth
ous neadings, How could
elated to grawth rate?
with what vou decided

Pass out Growth Rate Chart. Discuss meanings of vari
each effect growth? What factors seem most closely ©
Which seems to have little relationship? Doe: this agree
before seeing the chart?

i & hi owth
Brainstorm what might be done to reduce population g""wt;,nl: tggt:];ghmg;dical
countries. Best suggestions should include old-age prog” lma’de ask t em to
care, education, etc. After these sugg€eStions have be€¢” T |
discuss which are most likely to be achieved and why.

Have st .dents make a growth rate chart for their country-

~
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FQTORS INFLUENCING POPULATION GROW' Il

1, Religion
2 Education
3, Health Care

{. Family Ircome
5. Social Security Systems
8. Government policies encouraging

discouraging population growth
7. Others you can think of

Growth Rate Chart
Infan. ‘ A Notlona:  Govt.Sponsored
Growth  Predominant  Mortallty  Percentage.. Per Capta  Soclal Securlty Family-Planring

Country Rale Relighon . {per 1,000}  Iiterate Incoma Program Program
Brazil 28 Catholic 9% 35 514 no no
China A7 105 5 162 yes yes
France 9 Catholic 15 1 3857 yes no
India 24 Hindu 128 66 104 no ¥e

8 Indonesia 26 Buddhist 125 L& 86 no yes

m Israel 29 Jewish 20 16 2.344 yes no
Japan 13 Buddhist 12 1 2,700 yes yes
Kenya 33~ Christia 55 75 163 n - yes
Morroco 29 Moslem 109 80 276 no ves
Mexico 32 Catholic b1 24 767 no yes
USA 9 Protestant 18 ! 3.593 yes PO |
USSR 10 Pl 1 2412 yos no
Venezuela 29 Catholic 50 19 1.285 no o yes
“Inciudes immigration. -
Sources UNESCO Cowrler, JuiylAugust 1974.pp 4782

Word MMary and Socle! Expandfes 1374, np 22.27,
1975 World Population Dete Sheet, Popytation Hetptance Byraay
|

Reprinted from INTERCOM 478, "Teaching Interdependence: Exploring Global Challenges
Through Data" (Center for War/Peace Studies, 1975), p. 10.
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Title: Free A Woman, Free A Nation (by Jacquelyn Johnson, Wextminster Public
Schools, and Barbara Miller, Aurora Public Schools)*

Introduction:

Students hypotnesize and examine reasons for childbearing through the eyes of threc
different women immersed in thre> different cultures. After completing their
hypothesis, students are given statements regarding childbearing in India, Nigeria, an

the People's Republic of China. Students complete this activity by hypothesizing other
opportunities for women and cultural attitudes toward child bearing in each respccetive

culture.

Objectives: 2

1. Given role profilcs of three women from three dJifferent cultures, students will
hypothesize the reasons thes: wcmen have for bearing children.

Given statements from the threes cultures these women represent, students will
hypothesize about opportunities available to women in India, Nigeria and :he
Peogle's Republic of China.

. Students will draw relationships between attitudes towsrd childbearing anc
opportunities available for women in India, Nigeria, and the Peonple’s Republic of
China.

Time: 2-3 days e

Activity:

1. Begin by ntroducmg the subject of chxldbearmg Wwhy do people cnoose to have
children? Poll some student responses.

2. . Pass out Raksha. Have studems.answer questions at the end. Liscuss.

K; The accompanying teacher handouts ca;. be made into overheads and sharec with
the students after they have made their own lists.

4. Repeat this proceés with Kawe and Mieling.

*Reviced 1880 « C. Stonebraker



Teacher Resource: Attitudes Toward Childbearing in India®

1.

" 2N

More children can earn for the family. Thé father can also rest if the-¢ gec
more children to earn for h' .

A son is important for the family's name. He keeps the "door" onen. Aany
people do not stop having children until a boy comes. At least one son is
nece: sary to keep the family name going.

If there is only one son, then he has the whole economic burden.. .SuUpporting the
family and paying for all the ceremonies such as his sisters’ weddings.

If there are only two children, the boy and a girl, and the boy dies, the mother is
considered barren. _ o

The advantage of having many sons is that they will have different occupations
and earn more. .

-

Havmg many sons means more fame for the family. This way one's own name

remeins at the top. - . -
When there are five or six childre- a parent can have a peaceful life in old ege.
Mothers can depend on their sons -b€cause thev can rightfully clf ~ ~aything
from them. - » - < s

*

The biggest -advantage of the large family is that when &ll the brothers ynitz

-~

nobody dares bother them. They can live with power in their hands.
~

If a woman has many children, others will lo. udp to her. _When somecite asks a

- womar. if she has children she can say proudly: "I have many chilgren’”

-
Suapose a woman has a daughter and a sc~. What, happens if God takes awav one
¢. 3% If her scn dies, theft she has only onc child to look affer her. If a mother

has five children, then at least two or three of the children may live.

<
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Teacher Resource: Attitudes Toward Childbearing in Nigeria®

The first and foremost desire of a married couple is for children; having children is
regarded as the chief aim of all marriages. Childlessness therefore is regarded as a
disease. A woman who can't have children is treated almost as an outcast and has
little.influence among her people. She is everywhere despised and distrustc?. If she
cannot have children, everyone is certain it is her faull. The ancestral spirits will ~ot
.insert 2 soul in her womb or do not want to be reincarnated in her. Childlessness often
leads to divorce or polygamy. Only in the large cities in Nigeria do some peop!c

- among higi; income groups believe there is a need to limit family size. Parents want

children for many reasons and mothers in particular cnerish the idea in spite of th:
ordeal of childbearing.

-

Reasons for having Children in Nigeria e

—

1. Children are the yardstick for measuring the success of marriage.

2. - Children are a snurce of social prestige. Parents who have manyv children are
greatly respected, and are adqressed by special titles.

.,
- ,

3. Children prove their father's manhood and mcther's womanhood and remove tio
stigrna of barrenness. Children prevent accusations of impotence and witch-

craft.

4. Children are of economic value. They are valued for threir help on the farm and
in the home. In the olden days they could be pawned to pay off a debt.

- 5. Children are a great investment. They support the parents in old age and are

their heirs forever. Children perpetuate the family and the family name, and
ensure decent burial and fame for their parents.

6. Since one is sent intc °he world to be fruitful and multiply, & large family is
evidence that one is lov . by the gods. ,

7. _ Without children, marriage would break up and even if it continues, the couple
would live unhappily. :

8. When parents reach old age, their childrer are expected to clothe and feed them
and to give them comfort. In this sense, c¢riidren are a sure means of social
security, pride, and happiness to parens. :

S. Most families have their traditional occupations and ;Sarents always wish the
‘skills of their trades to be passed on to their children.

10. "It is better to accumulate children than to amass wealth”, is a common saying
-~ among Nigerian people. ) . '

sExcerpted from Ngwobia Uda, Growing Up in Nigerian Culture, University of Ibacan,
Institute of Educhtion, Occasional Publication No. 6, 1966, pp. 35-36.

-
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Teacher Resource: Attitudes Toward Childbearing in China®

1.

2.

Women are encouraged to marry at a later age, to decrease the number of years
during which they could potentially have children.
»

In China toflay, women make the decision as to how many children tney will
have. Family planning represents the demands of the many women who want to
be freed of the 'siurden of r.any children in order to be able to work for

development of the “ountry.

The policy of limiting femily size is considered an important decision-making
area by the government, in order to promote a better life for the Chinese people.

" Each individual should have as good a life as possible. Quality of life—rather

than quantity—is important.

Women must be able to see positive advantages in limiting the number of
children they have. Education is most important. For example, if women realize
that it is better to have fewer and hesalthier children, and also have mcre time to
study and free themselves, this is a good reascen to limit the number of children
they have.

Women teach one another about family plarning, going from village to village.

-They even decide how many children vhoulé be born on a particular street, or in

their village, and then deterrnine how many women can have children that vear.
Many women volunteer tc wait a year to have a child.

In China, people are much closer than in many other countries. Children do not
feel strange when around people other than their parents. Many peaple feel as
though the children of another-are their own. ,

In China, children may live apart from their familjes for short periods of time
while attending school. Yet family ties remain closely-knit, and children begin
at a very young age to interact with pecple.

#Compiled by Anna Chung, Center for Teaching Intcrnational ‘Relations
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RAKSHA

Raksha is a real woman who lives near Bombay, India.

My name s Raksha and I live in a smell village not far from Bombay. 1 think I am
about 25 years old, but I am not sure. ! have five children and expect my sixth soon. I
have actually given birth to eight children. I hope this one lives past the difficult first
month. 1 will be glad when my pregnancy ends, since I have been weak and ill. The
doctor feels that I should not have more children since I am not well, but in our
country it is important to have a male child since that is the only way the man's family
continues. My mothzr-in-.2w lives with me, and she feels that 1 should have as many

children as God gives me. I will do as she says. After all, it is she who has power. My
parents paicd a dowry for me and arranged my marriage, too, and I must not disappoint

them.

Some women in my country Li2)¢ jobs, anéd a few go to school. Women work in
factories, hospitals, and offices, something they never would have done 20 years ago.
The female literacy rate is still only 18.99%, however.

Answer the following:

1. Explain the term literacy rate.

2. Give sor.e reasons to explain why Raksha does not know her age.

3. What is an arranged marriage?

4. Explain what a dowry is.

S. Give some reasons why the female literacy rate is so low.

6.  Why does Raksha's mother-in-law have power?

7. Make a list of reasons why it is necessary for Raksha to have several children.

8. What other jobs ecould Raksha do besides being a mother and wife?

8. Why doesn't she do uther jobs?

10. Is there a relationship or connection between Raksha's opportunities for jobs and
her desire to have children?
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KAWE

I am Kawe, and I live in 2 northern farming village of my mocernizing country. We
grow oil palms &nd farm for a living.

. I am now thirty-five years old. I have been married to rny husband for 20 years. Iam

not the only .wife of my husband. Even before he married me he already and two

wives. I would have heen the third except that he divorced the ‘second wife for not

.bearing a child during the first two years of their marriage. In our society a childless

. woman is a person to be despised because the spirits did not find her a fitting person

- and did not wish to be incarnated in her. Both my husband's lirst wife and 1 are
successful wives, for we have bcrne childrer. ineluding sons. Our children can help us
farm, can support us in our old age, and ean bury us when we die.

My son is going to school to learn to read and write. He needs theze skills to become
an important person in our village. None of my girls go to school, nor, I think, have
any girls from our village. They need to learn skills to help their hushands-to-be on

their farms. Some people say that if the girls get educated they might ;e. bad ideas
and elope. i

Overall, I try to keep my husband happy, provide him with children, who sre more
precious than wealth to our people, and make him satisfied with the "bride price" he
paid for me.

1. How old was Kawe when she was m&rﬁed?

2. What is a "Bride Price"?

3. Think of reasons why girls are not educated in Kawe's Nigerian vil.::
‘ 4. What happens to Kawe's husband's second wife?

5. List reasons why Kawe wants to hw.ve children.

6. Does Kawe have an education?

7. Whet else could Kawe be, other than a wife and mother?

8. What relationship is there between Kawe's choices and her attitudes toward
childbearing*

9. Who has more cheices Kawe or Raksha?

10. Who is more likely to have more children? Explain.
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MEI-LING

My name is Mei-ling. Before the revolution of 1949, in my country women were
treated poorly. Husbands beat-wives, peasants beat children, and mothers-in-law beat
their sons’ wives. Peasant womer worked hard in the fields, or as servants to the
wealthy; upper class women did no manual work, but concentrated -instead on their
families and the raising of children. Some upper class women went to universities, but
the main purpose of all women was to produce male heirs to cortinue the husband's
name and control his property. Women were denied education and were supposed to
stay at home and be subordinate, one reaon for the painful practice of binding the feet

of girls.

With the revolution of 1949 came many changes in the status and roles of women. In
1950, the first Marriage Law was passed in my country, by which arranged marriages
were abolished and widows were given the right to remarry. Women are no longer
"eommodities" of scrts, but have attained full economic and legal equality. Women
have taken the lead in family planning programs, and have full rizhts in determining
the size of their families in accord with state policy. Women work together in femily
planning at the village and neighborhood levels. As an example, women on a particular
street in a village or rural area decide together the number of children which can b<
reasonably added to the population for that year. They then determine from this how
many will be able to have a child. Many women volunteer to wait a year before having

a child.

This method has been successful. This can be proved by the fact that the annual
population growth rate has remained stable in the period 1973-75, at 1.7 rate of
growth. The key to family planning in my country is persuasion rather than coercion.

Through education, women can see positive advantages in practicing family Dlannmg.
It is more advantageous, for example, to have fewer and healthier children, and thus
be free to contribute to the buildilng of the nation, than to have a very large family.

I myself, am a full-time worker. I was a medical student before marriage, and worked
as & nurse before entering medical school. I did not marry until the age of 23, feeling
it important to complete schooling and begin my profession. The state favors lale_
marriage, as it has aided in reducing the population and encouraging young people to
work and serve their country. I have 3 children, who attend school six cavs a week,
and eat their meals in state dining halls. Children sre often separated from their
families for periods of time, and learn early to interact with other people. Yet family
ties remain close despite separations. My three-year 9ld girl lives in a full-time
kindergarten, but I see her on Sundays. It is good that the state cares for her, since we
women neecd to be free to work for the revoluticn. I spent a year in the countryside
two years ago giving medical care to the peasar.*s. I did not see my family during this
year; my children were proud of my service to the peasants. Since 1949, the state has
greatly encouraged me in my profession, as it has encouraged women in general to
cont-ibute to the welfare of the nation.

Me-ling is also a real woman. Her home is the People's Republic of China.

P68

Iu”}



Answer the following:

1.
2.

2
-

" 9.

What was life like in China before the 1849 revolution?

How has life changed?

How is family planning practiced in China?

‘Why did Mei-ling marry so late?

What is her children's life like®

Whiit benefits and disadvantages are there to full-time schools for children®

Compare Mei-ling to Kawe and Raksha.

ferences?

What are the similarities and dif-

What opportunities ere open to Mei-ling and other Chinese women?

How do their opportur:.ies relate to their decisions about childbearing?
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Title: ATTITUDES TOWARD CHILOBEAR ING:-

Introduction: Many decisions regarding family size are influenced by
societal pressures and norms. Otler factors include the economic cir-
cumstances and career attitudes of the prospective parents. This
activity is designed to allow an exami.nation of some of the influences
that prevail in the decisfon to bear children. If people recognize the
Influence of societal pressures and the need to examine parental vs.
career roles, they will be better prepared to make real choices abou:
their owwn family size.

This activity is designed to guide individuals in their own exnec-
tations regarding family size in the context cf the perception of what
the soclety expects. By Identifying perceptions that are not often ar-
ticulated, they will be more aware of factors pressuring their own de-

cisions. _
Utilizing an individual survey dealing with expectations of marriage

. relationships and childbearing, the group is directed to examine reasons

for the expectations that surface in a composite of the answers of indi-
vidual group members. The activity is then focused on some of the reasons
people have children through the use of a scenario about one couple's

.plans. The activity culminates with a values discussion of the reasons
people have chiidren.

Objectives:

. *To suggest various personal actions through which students can infiuence

‘population changes.

To identify factors in Americ3n society that Influence the types of
population-related decisions a person makes.

To identify students’ own long- and short-range values and preferences
as they relate to population issues.

To suggest several ways of altering existing population trends so that
the outcomes are consistent with one's own values and those of society.

To assimilate data from individual restnses into a useful composite form.
Time: One class period

Materials: Individual copies of "'Survey: Marriage & Childbearing,"
and ''Case Study: Are Boys Better?''; Chalkboard or overhead
projector and transparency of the survey.

Procedure:

1. Each student should be given a copy of ''Survey: Marriage and Child-
bearing'' to complete, preferably orior to the beginning of the session.

Adapted by Richard Schweissing.
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The session Itself should be opened with some basic introduction to
the ideas that many of our attltudes regardjng marriage and child-
bearing are the product of the soclety In which we live. Therefore,
the purpose of the session Is to identify those attitudes commOn]y
held by the group and then ook for the reasons vhy they exist.

The grcup should be urged to approach the discussion with an open
mind, prepared to accept- the possibility that some commonly accepted
values may no longer hold an® valid purposg for society.

(10 minutes.) Tabulate the results of the survey. This can be done
in a number of ways. |If the survey was taken early, the papers may
be collected and tabulated in advance. If they are tabulated at the
beginning of the class session, 1t can be done by a show of hands,
Unless the group Is fairly open, it may be wise to exchange papers
randomly so anonymity may be maintained. Be sure that male and .
female responses are tabulated separately.

(20 minutes.) With the group, Identify those responses that are
similar. It is very likely that many of the answers will reflect
common ‘plans for marriage and childbearing. call the attention of
the group to differerzes (If they exist) between ma'e and female
responses, After common answers and differences based on sex have
been defined, ask the group to explain reasons for those views that
are held in common and see if explanations can be offesed for the
cifferences. ,

Mentioned or not, tradition will be reflected in many answers,
Mzarriage age for the majorlty falls within a common_age for the whole
soclety., Some probing might reveal ‘that indijvidual expectations
reflect the actual experience of tihe parents, Family size 2'<o
follows some common patterns. Howzver, trends here may be =..2y from
the pattern of previous generations.’

Differences expressed between males and females may be reflected
in the desire of more women to have careers, |t may also reflect
the economic perceptions held by many of the need for both members
of a marriage to work.

Another area to consider is the correlation between the expec-
tations for a woman to work and the number of children expected. |If
the results In fact warrant such a response, 't would be important
to raise the point of expendability of children in a modern indus-
trial society. The group may explore the growing attitudes related
to the idea that children are now more 2 product of choice than of
either need or chance,

(15 minutes.) To complete the discussion, the group should focus
some attention on the reasons peOple have children. A springboard
for this phase of the discussion is the 'Case Study: Are Boys Better?'

Questions to raise following the case study:
a. |Is Paul and Freda's reason for wanting 3 boy a comron one?

Is It valid?
b. What are some other reasons for wanting children, or one of

a partlcular sex? -
€. Are there any alternatlves to these goals?

Once the discussion Is over, @ repeat of the original survey will
show what, if any, attitudes changed because of the discussic .
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SURVEY: MARRIAGE AND CNMILDBEARING
' From g:TiONS- A Stuc

1. Female Male :
i
. ! 2 Do you plan 1, marry? Yes No Guide to Population
' - : and the American .
! p do ‘ .
: 3 _Pa/:g" 3t mhat age you plan to Age Future, The Population
i ‘" v ‘ Refere-ce Bureau, 197
. 4. If female and you plan to marry do
you plan to work after marnage? ves No .
S. It male and you pian 1o marry. would. ‘
you like your wife to work after
' marriage? . Yes No
i 6. i lemale now long will you work?
If maie. how long should your wife 0
work after marnage” Years " '
@ T il you plan 1o have children at wha
age would you expec! lo have your )
first chilg? - Age A s
. 8 How marﬁ chiidren 40 you want o )
. have? o No ) - -
' S How many chiidgren dc .you exoect e
I‘ have? N I -
!' 10 At what age would you expec! lo com.
' plete your chitdbearing? Age  ___ . _ ___
i Do you agree or disagree with the lollowing Agree Disagree
! statements: -
, 11. Part of the fulhiliment of everyone's
lite 1s '1n marriage - . -
! 12 Part of the futhi'ment of everyone's
; !4e 18 17 having chiidren
{
i 13 A childless or 3 smgle-cﬁj!d tamily .
e may have ac fulfilhng expériences as
’ other families. - - L -
! 14. i1 a couple has the number of children
. they wan!. but all are of one sex.
- sThey should keep trying for o baby of
\ the other sex. —_— - —_— :
1S All Amencan couplas should have two
! Childron in the interests of stopping
! populiation Qq:owis
16 Woman's place 5 1n the home
17. Aftter marrisage and childrearing.
women should continue working C— '
18. Beczuse most women marry and leave
work when children are born, minor
forms of job ang pay discrimination
must be expected . C e e T
19 Unmarned women who are- in ther v '
40's and 50's are ionelier than unmar- -
ried men of the came ajge e ee m—— el L
P72
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Questions:

1. Why do you think
Paul and Freda want
a son so badly?

- 2. Do yor think it
really matters vhat

- they decide? Why
or why not? .

3. ‘Whatdc they

~  need lo consider in

© making their~

decision?
4. Zan you think of
onc sure way of
having a boy in the
family without Freda

bearing another
baby?

s. Wlul do vou
e tlunl Plul and Freda
T Why?

. vn.:m oy Koo Hryman

ERIC

Aruitoxt provided by Eic:

Case Study: Are Boys Better?

Panl and Freda Wilson are o youny
parnicd conple i their carly hwenties,
They have two bt s aged lour
and six. They have read in news
magazines that it the present workd
population groavth ol 2 percent con-
tmues for another 650 years. thee
will bee one person o every square
tont of sortace en the entire carlh
Paalimnd I reda Bave always suppnorted
the “zero population growth” idea.
Theyv also coalize that to veach zen
population growth families, on the
average wonld e two children

Paul an:l Freda also want a son to
carry on the “Wilsoa ‘tradition” on

the football hicld at Calumet College
in a nearby town where Paul and his
Eallhac ks in

the

wete  star
davs.

fathie
volege

£
iy
¥

X
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To articulat
i

Title: POPULATION CONTROL: WHERE DO YOU STAND?#

Introduction: ‘A summary of population control steps are presenced The
statemznts represent a wide variety of programs, some enlarging tﬁéf{rQ&~
doms of individuals and others greatly restricting individual frceggfs‘
Students are asked to idintify those steps they feel are necessgry ﬂOH

"to curb population growth, :

.Objectives:

Given a number of alternatives related to posulation growth, stydent? NE)I
categorize them according to steps which enlarge both in@ividua] and
sccietzl freadoms, steps in which an individual cives up freedong fa(dF&e
petterment of socicty and steps which greatly limit the freedom ,f :f ‘V?dhgl5'
To articulate relationships between population control programs ,ng ﬂmQQnt
of Indlvidu21 and societal fraedoms,

= /

e winich steps are most urgent and which will be NeCagsa,y '
f grewih rates contirnus,

the future

. . e e . . . . 2i
To articulate heir indivicual choices and acticns can influznce Ropui?” Sn
crowth (i.e., the student will see himseli as 2 popuization actonry,

Time: Cne to two days

udent card sort; and 'Popuiation Control: \Where Do Yo te5:7u

X

(44

iaterizle: €
Prosodure:

1. Begin with a discussion of population centrol. Is it necessgr, &%
How do students vie~ population growth--as a problem or a Crisig?
2. Introduce the follewing catesories for steps in population antrcyt
a. Population control steps which enlarge iRdividual freedons 6”5 -
the freedom of society, y
b. Population controi steps in which the individual_ gives uy frg? IR
for the bettermcnt or society.
c. Population control steps which greatly limit individual Freedam
(l.c., totalitarian controls). '
. -
Poll student responses for examples of population control stQPS if
each cateqory.

3. Divide the class into groups of four to five and assign the ¢,ryg 9°:t
activity. Students should read the alternatives and categorjge 676}
one inmto one of the three categories outiirad above. They Should 2i8o
Identify the r=esons for their choices and be prepared to def, ng 4
they placed each population control step in a particular cate.or

’
Encourage students to develop their own cards for this activigy Y9]SQ‘

*eveloped by Jacquelyn Johnson, S
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Aruitoxt provided by Eic:

.5.

o I 10

-

Allow tire for groups to cempare their results with one arother. Class
results should resemble the foliowing:

Group |: Education Programﬁ;-EqQality for Wwomen; Social Security;
- Ability to chcose sex of unborn child; Abortion:

Group 11: Postponment of Marriace; [ncentives and rewards; Birth
e Control.

Group 1}l: Penalties for large families; licenses to have criildren;
' sterilization of parents.

Share the aboVe categorization with the class. Poll the s “ents for

agreement and disanreeﬁent to this cateaorization. (sk Stbceﬁ‘s to

share their alternative 'write-in" popula'non s;eps with the res

of the class.

Next, Instructgroups to categorize the alternatives according to

those they Teel ar: ©255dry [ow 10 Curd plpoulaticn griath oni trose
wnich wiil be nece: in tke future if present growth rates centinue.
. °
Asx students which Lltornatives they themselies would Be willing o
~adopt. EKave tney chinczd their opinicns reloted to Tonily size oc
& result of these activities? IT so, in whel way?
e
\\\ - -
hY
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.out cach alter-

Direétions: Cut

o

EDUCATICNAL
PROGRAMS

ABORTIONS

Girl they want.
Families cculd cioose
the sex of their
children, thereby
limiting their size.

wouldn't need
fanilies anc
would choose
their size.

large
families

to limit

native and place Making people aware If safe and lcgal, abor-
in .thg ap?ropri- of our population tions were available
ate cateygory on grcwth prcecblem on demand, populasicn
the neo:t page. Be might help to solve grc~th might ¢

able to defend it. limited.
“your choices.

BIRTH CCNTROL TERILIZATION EQUALITY FOR WCIz:
Make birth control After two children, 1 Equalizing opportunitie:
means available to one or bctl, parents for women will provice
anyone who wants it. will be sterilizec tnem with other rol=ec
The cffecct will ke to | to halt population to fulfill and they'll
curd population growth. have fewer children.
grow~th. ‘ '

B -
POSTPONLENT OF SEVZRZ PIIALITIZE ‘IIIC.?.N_TIVES AND RIS
MARRIAGE FOR LARGE FAMILIZS FCR SMALL FAMILIZS
Raisc tho azcz of Pecple will be £inzc A rewvard systsmowllil
coicent =0 naonlie or h=2vilv taxed for be set up Zcr pec: 1t
would ma:ry icter in | any chilcren bevond Wwho limit their family
life, thus reducing the legal l4imait of sizee They would g
the nunl=r of chiid- two. less in taxes.
bearing year:z.
CROOSIX'G TX= S=X OF SOCIAL SECURITY IN LICENSZS TO E=vZ
AN UKNEORN CHILD OLD AGE CHILDREN
Peoplzs oZten continue | If people were People must meet
to have children until] £inancially cared for |certain qualificaticns
they get the boy or in old ace, then they {tO get a legal license

to have chilcren.

c 1977 CTIR




-~ CARD SORT: - PUPULATION-CONTROL: WHERE DO YOU STAND?

CATEGORY I:

Population control steps which enlarge individual
freedoms an” the freedom of our whole society.

CATEGORY II:

- >

Pocpulation control steprs in which an individual
gives up freedoms for the betterment of his/her societ:

" CATEGORY III: Population control steps which greatly 1limit indiviceal

freedons.

. P77
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Title: VALUES AND POPULATION: FOUR ACTIIVITIES, by Nancy Miani

Introduction:
The Values Clarificatjon Process. Values clarification is

a ‘simply-ocutlined process by which persons can becpme awaze cf
their own values and beliefs and move in the direction of- @-.1?3
their actions more consistent with their values. Deseloped by
professional educators, values clarification has since 1966 achieved
great popularity among classroom teachers who report it both
effective and popular. The process is outlined as follcws:

I. Choosing Values
1. Values must be freely chosen.
2. Values must be chosen fron among alternatiwves.
3. There must be thoughtful consideration of the

consequences of each alternative.

II. Prizing Values
4. The value must be prized and cherished.

5. We must be willing to publicly proclaim our values.

IITI. Acting on Values

~ 6. Acting on values.
7. True values will be acted upon repeated...y.l

Although comprising a simple ocutline, the process --as is
apparent on examination-- is not at all simple to effect. It is
obvious that classroom application of the values clarificaticn
process 1s depencdent on very special leadership qg/fﬁe part of trea
teacher ~-an adult who can build the trust necessary to allow
defenses to fall, who can permit free choosing of values without
imposing one's own values, however slightly. The teacher, in c.acrt.
has to practice what is preached, or the whole technigue will likely
dissolve into sO many empty gimmicky exercises. The teacher has to
drop her or his own defenses, bYe willing to. admit his or her own
values and provide a genuine model of a productive, self-directed

adult.

Lesson Objectives:

) -= To let participants consider global issues from the locus
.of their-own personal values system '

- To give participants practice in determining and Vﬁcalizing
decisions bhased on personal values

1 Sidney B. Simon and Jay.Clark MORE VALUES CLARIFICATION:
‘STRATEGIES FOR THE CLASSROOM (éan Dlego, CA: Pennant Press. 1975),

3 ) .
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. Mechanics:
’ Teaching Time: 1 or 2 class periods
3aterials._ pencil and paper

Activities:
VALUES WHIP / POPULATION D

(Adavted from Sidney B. Simon et al., VALUES CLARIFICATION,
fHart Publishing Co., New York, 1872, pp. 130-131). The Values
whip is a strategy readily adapted to many lesscns. It provides a
simple and guick me:ns for members of a2 group to see how others in
the 9roup respond to certain issues. The grcup leader presents
the 9roup with a question to consider for a few seconds. Then the
1eader "whips" around the group soliciting brief answers to the =~
question. Cf course, any student may choose to “"pass."

How many children dc¢ vou plan to have? |
Do you believe the world has a pipuletion problem? -
Are you in favor of setting the size ¢f families by law?

How many family members should such a law allow?
2

?

. : TWENTY THINGS YOU LOVE TO DO

Participants each.make a list of twenty things +Hey love to
do. When 1lists are complete, participants should piice a P next
to items on their list which would be more difrficult or less pleasant
to do if the world population were double what it is today. Then
N partiCipants should complete. this statement: "I have become more
aware that . . . ."

POPULATION EXPLOSION

Participants write down three statements about the "population
explosion, " leaving spaces between the statements. Follow each
statement with a phrase beginning "I see that I need to . . . .
Form groups of 3-5 and compare statements. :

IF YOU'RE NOT PART OF THE SOLUTION YOU'RE PART OF THE PROBLEN

Have the éioup brainstorm ways in which individuals can in
small ways help to alleviate the world population problem: Make a

grid: '
WILL TRY WILL CONSIDER WON'T TF




TITLE: Leading Your Country (Evaluation)

‘ Introduection:

Now that students have coinpleted the population portion of the unit they need to
state their ideas on population control.

/Om'ective:
1. Students will express their opinions about population control in written
form.

2.  Students will practice writing skills.

: Activitz:

1.  Students are told they are the leader of their country. Their country's
major concern is population. The new leader is giving a speech on national
T.V. to present a new plan for population eontrol. Write the leader's

spesch.

2. Students may present their speeches to the class.at the teacher's
discretion. ‘

Teveloped by P. Heist and C. Stonebraker - 1980

P80







Title: Word Association (By Sharon Willsea)

Introduction:

People realize how important food is to them. People, however, do not
put the same values on food. Some realize its importance for its con-
tribution to life; others are concerned with its nutritional value; 313’1l
others are concerned with its taste and social value, i.e., getting
together with friends to eat, etc.

LESSON OBJECTIVES:

1. After completing this activity students should realize thot
food represents many different aspects of life to many differer:

people.
MECHANICS:
Time: Less than one class period
Materials: None ~

ACTIVITY:

t

This is a brainstorming activity to do with students. Put tne lust of

words, one at a time, on the board. Have students react to the word by
stating the first word that comes to mind. Discuss the ¢.rferences 1n

answers and why students stated the answers they did.

1. - food 7. pizza

2. hamburger 8. potatoes

3. chow mein 9. - carrots

4. pepsi ' 10. maic

5. rice 11. tortillas

6. bread 12. Milky Way
F1
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-,¢ct1v1tz
* 1. Tell the group that you are handing out a short survey on personal ea

o~
~

Title: Personal Food Survey (by Gary Srmith unc Ceorge Otero)

Introduction: This simple survey is designed to increase participant awarcness cf
the many variables involved in our cating hzrtits and patterns. After answering a
few questions concering per:zonal eating routines, Pparticipants analy:zz t*fﬁr
Tespcnses using questions that probe the rmotivztions and detcrn‘nates p2hing ezting

patterns.

s

Lesson Oblpctlves
‘To incrcase knowledge about the possible ﬁOleeS and determinants benind thelr

ovn eating habjts and patterns.

Mechanics: .

Time: 1 ciass period

Materials: Duplicate copies of the Personal Food Survey for each participant in
the group.

-

Ting
habits which will be used as the basis for a discussion of eating patterns in this
country. Have each individual answer tne survey. 7This can be done-anonymo sly il

people would answer more honestly thereby.
2. After students have completed the survey, discuss the questions at the end

of the survey with ‘the group.
3. Have the participants consider one change in our society that wouid have an

important and/or dramatic effect on their eating patterns. ‘ould they be pleased
with the change? If so, how could the change come about?

F2
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Listed below are reasons people give for eating. Place an X next %o

PERSONAL FOOD SUTVEY

Yhzt are three of your favorite foods?

How man)” m2als a week do ycu eat outside of your hemz?
1 2 3 4 5 6 7 8 .. S 10 or zzre

2Ty Tesscn
you fecel you have never had to usc to ezt. Place an 0 next o :79 iniTee roct
frequent reasons you usc to explain eating habits. Place a chech nox:t to trhe
two reasons you think should be used to justify our eating hab-. .

| =e---survival

----- enjoyment

----- oral gratification
-----habit

----- social company

R business

-----comfort

How often did you eat yesterday? (Count any time you ate something.)

~e===-not at nll

~----Once

--e--twice

----- three times -
----- four times

-----five times

----- six times

~meeSEVENn timesjpr nore

Have you ever been on a diet for -a week or more? Yes No

‘Which age group coplies to you?

1-10 19-25 51-690

11-13 _26-36 61-70

14-18 : 37-50 71--90
50-

ggestions:

1.

2.

Which of the above reasons for eatinz could be eliminated or reduced?

Could you cut down on the number’ of times you eat each day? Do you think you

should cut down?
How would you explain the choice of your three favorite foods?

F3
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Title: “"The Great American Steak Religion" (py Loyal Darr, Derver
. Public Schools)

Introductijon: The vast majority of the People of the United States
are steak/meat eaters. It seems to be a distinct part of the
American culture -- eating meat. Ia fact many Americans not only
like meat but they "religiously" believe Or at least accept "thirXxinu"
about meat that is actually myth rather than fact. Many Americans
feel that because we eat a lot ¢f meat that it is the best food
for us by just about any Standard that one€ wants to apply. Meat
in fact is an excellent food by many standargs but it is not the
"everything" to everybody that so many Americans might think.

One of the purposes of this exercise is tO place steak/nea» as a
diet item in proper perspective and to encourage students ‘to at leas:
think about alternate foods +o steak/meat as a nutritious source
of food.

In this simple exercise students are Jiven eicht statements
about steak/meat and asked to respond if they are fact or myth.
Each of the statements repeat a common myth held by many Americans
to be a fact about steak/meat. After students make and defend/derate
their responses, then the fact about each Myth is.given to then.

Lesson Objectives:
After completing this exercise, the Student should be able <*o
1. Distinguish fa-* from myth when given Selected statements about
‘ steak/meat and plant foods.
"2. Indicate that there are foods other than steak/meat which are
nutritious. .
. 3. Discuss ways in which Americans can be less wasteful when it
. comes to the choice of nutriticus foods and acequate diets.

Mechanics: . .
Time: 1 class period
"Materials: Student handouts entitled "Fact or Myth" and "Fact."

Agtivitx .
' 1. Advance preparation: Duplicate the student handouts
“Pact or Myth” and "Fact," one each for each student--make a few
aéaitlonal copies. ..

2. Pass out the student handout, "Fact or Myth."

3. Ask\Each pupil to mark each of the statements con the handout
myth (if it is “false) and fact (if it is true). 5-10 minutes

4. Divide the class into groups of 4-6. Ask each group to
elect a chairperson.>.Give the chairperson of each group a blank
handout, "Fact or Myth\”

5. Assign each group\to discuss and come to & consensus on

.a group completed handout. (10-15 mlnutes)

RN
~

.
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6. Have each chairperson report on his group's resporsecs.
(The teacher may want tO organize the responses on the chalkl.carc.)
e 7. Pass out the student handout, "Fact." Debrizf the actaiv:iwy
by discussing the general rocle cf steak/meat in the American dic:
and the fact that we as a people are Prcopably guite wasteful in th:o=s

regard and tihRt there are other foods which are just as nu+tratic.r,
if not more so, as steak/meat. (10-15 minutes)

Further Suggestions: Discuss whether or not as a nation we shoul<
export more steak/meat anc eat more kinds of other foods. Would
this help the world hunge:/food situatican? If so, why and how?

If not, why not? Discuss other ways our eating habits~-cdiets, e:c

- iy

might be related to wo.1ld hunger. Wnat should be our relationship
to the "hungry" nations of the world?

-
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"Fact or Myth" R

‘ Meat contains more protein than any other food.

|

Eating lots of meat is the oniy way ‘to get enonugh protcin.

“Mgat is the sole source of certain essential vitamins anc
minerals. '

Meat has the highest guality protein of ‘any food.

Because plant protein lacks certain essential amino azics,
it can never equal the quality of meat protein.

o . ‘
Plant-centered diets are cull.

' ' | l .}

Plant foods contain a lot &€ carbohyd-ates and are therefore
more fattening than meat.

Our meat-centered diet is more nutritious than the poor worlcé's.




"Fact II*

—

. t/v*h: Meat contains more protein than any other food.

Fact: - About 25 perccnt of meat is protein. On a 0 to 50 pexdgn\
scale of protein content in warious foods, meat ranys FERS

middle, together with some beans, cheese, fish, ang nyz’ ‘

‘Myth: Eating lots of meat is the only wayY to get enough TP
- S -\

Fact: The "average” American/eats almost twice the protej, hiﬁ'
bcdy can actually use. Most Americans couid :Omplgleyg
eliminate meat, fish, and poultry froem tueir diets _-5e
still get almost the recommended daily allowance O3 ptafeiv
(fifty~three grams) from other protein-rich foods. -

Myth: Meat is the sole source of certain essential vitamygs 9ﬂc
minerals. 7

Fact: There are eleven important vitamins and mincrals. Noh/ﬁeﬁf
foods provide more than half our intake of eight ogf the'
Meat is not the sole source of any of the others.

: Meat has the highest quality protein of any food.

Fact: “"Quality" is an unscientific term. The proper Stangax/ N
usability: how much of the protein eaten is actuzljy dﬁeﬁ-
by the body. The usability of egg and milk protein ekgeeﬁg

that of meat.

4s

Myth: Because plant protein lacks certain essential aming acgji”’ ¢ i«
can never edqual the gquality of meat protein. i
Fact: All plant foods gommonly eaten as sources of proteyp Qgﬂtﬁin'

all eight essent%®l amino acids. Plant proteins do hyy
deficiencies in their amino acid patterns that make théﬁ
oy

generaliv less usable by the bodyffﬁﬁﬁggnimal protein
However, by combining plant fooggﬁ can balance ghe;”

amino acid patterns and create’tqy_h usability equa) €0
" that of meat. ' (“:71 '
- . , __ y o
Myth: Plant-centerad diets are dull.’ .
Fact: There are basically five different kinds of meat and padi\ry;,
compared with about fifty kinds of commonly eaten »engﬂ les

[

. - twelve nuts, and nine grains., Plants obviously havy, g Qatex
variety of f£lavor, texture, .and color.

Q . A - F7
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Plant foods contain a lot of carbohydrates and are thercfore

more fattening than meat.

Ounce to ounce, most plant foods have either aﬁou;f;he

N

enTAD
(RN

calories (as in bread) that mecats ¢o, or considerably fewcv.
Many fruits have one-third tke calories, cooked beans rowve -

one-half, and many green vegetables have one-eighth thnc
calories that meats contaln.

bl -
Our mrezt-‘-entered diet is more nutritious than the pocr

In fact, we eat tdo much of the wronz foods. WwWhile ccn
50 percent more protein (much of it wasted) than tne =z
Indian does, we eat four times'as much sugar, eight tinm
as rmuch fat. If we ate more plant our diet migrt ac=zusz

e improved.

*féken from The -Developmcent and Zllocation of Scarce 1'or)d Resources
(Document No. 94-95) Washingtcn D.C.: U.S. Government Printing
1875. (pp. 167-168, "The Great American Steak Religion')

Office,




Title: "Junk Food Junkie" by Cebbie Stein

INTRODUCTION:

. A;'popular song provides the basis for this activity. tudents are asiye
. to analyze, through music, American attituces and eating hebits and then
~compare them with other cultures thev have studied. i

OBJECTIVES:

1. Students will use familiar me.ervals to cbhtain irformaticr.
2. Students will learn to listen for a purpose.

3. Students will sort and list ideas relevant to a particular t:::i-.
MATERIALS:
One copy of the song “Jdunk Food Junkie" by Bebbie Stein

-

ACTIVITY: | 5

1. Play the record once and ask the students to write down as mz-.
items as possible which show how Americans feel about food ans
what types' of fooc they eat.

2. Discuss the lists (you may need to play the record a second tirz'
and formulate a 1ist of attitudes held by Americans toward fc:--
and a list of foods that are mentioned.

. 3. Compare the food 1ists with common foods in other countries ar-d
with foods needed for good nutrition, discuss the foilowing
questions: Why do we 1ike these foods? Why don't other peozie
1ike them? Could a record like this be made in MNigeria or

Brazil?

4. Have students write a review of the record including a statement .
about what it says about our culture.

-
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Title: Food Wastes in School (Mary Lou Mohler)

Introduction:

A quick observation in many school lunchrooms would show a great
amount of food wastes. This activity should create an awareness
of the amount of waste in the student's own school and serve as
a springboard for some possible so’ut1ons

'LESSON OBJECTIVES:

1. The students should be able to offer evidence that there is
' food waste inqtheir school.

2. The students should be able to identify some possible causes
and suggest possible solutions.

NOTE:  This activity is not designed to criti-ize school lunchecs.
. Care should be taken so that emphasis is not placed on tho
lunch itself but rather on the waste and ways to avoid it.

MECHAXICS:

fime: One lunch period for observation or interviews.
One period for tabulation of resuits and discussion.

It is suggégted that the échool cook be made aware of the activity
and its purpos=s.

ACTIVITY:

1. There are various ways of obsarving food waste. One way is
to station students at. the waste depository. .0One can count
desserts or fruit thrown away, one can count main courses,

~. one milk,; etc. .It should be decided before the count whether
L\Fo include half portions or oniy full portions thrown away.

2. A lunch count can be obtained from.the cook. She or he can
also give average serwing size in weight. From this, the
students can tabulate total amount of food wasted. \zw1th the
help of the cook, they can- a1so tabulate average waste in
do]]ars

2 The results can be discussed in class with emphasis placed
on suggested ways to avoid waste. Students may suggest
buying ala carte. At this point, it may be helpful to
invite the cook to speak to the class about Federal regula-
tions. These .regulations 1nvo1ve serving Type A lunches.

ADDITIONAL SUGGESTIONS:

Instead of a food c6unt,-students may conduct a survey of the
student body. Tnhe purpose would be to determine amount of food
waste and some possible causes. The survey should be written
by the students, the quest1ons depend1ng on individual interests

and situations.

F10
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Title: Food Advertisements: True or False (By Sharon Willsca)

Introduction:
. In American society, we are influenced as to our food preference by
many different aspects of advertising. Some advertisements focus on

vconomy, some on nutritional values, some on quantity and some on quality.

LESSON OBJECTIVES:

1. Students should be aware that food ad:/ertisements are not
always based on the same criteria.

2. Students should be aware that when they are comparing products,
’ they should be usina comparable criteria; ex. economical veiu:,
quantity, nutritior., quality.

MECHANICS:

Time: Whatever you would allot
Materials: A bulletin board

ACTIVITY:

Have students divide bulletin board into 4 settions-]abe]ing each one,
one of the following: QUANTITY, QUALITY, ECONCHMY, NUTRITION.

advertisements should be judged as to which criteria the advertiser
using. The advertisement should be placed in the proper space on th

. " bulletin board.

Students should bring in printed advertisements dealing with food. Ths
iz

’ , ' Fi1




: Ca .
11319 1°Pie counting (by george Otero and Richard Schweissing)

ductig . . .
Intfapcoplenf as world food gypr1ies diminish, it becomes increasingly irportant
thzt 4ftey _in por® affluent g cjetics evaluate their own cating patterns. Thcy
ares ,mopn -11, thé ONC Eroup of people most able to adjust their patterns for

c9 Bon d th . 5
“the “"so0. 80og and they are 3150 perhaps the only ones left with free cho:v

to da')‘his ac . d ) . . .

on phrastlvity evelops aspects of the concept perception/mispercenticr. A
co®” of o,.%, "I'M starvingiv reflects some very reai, if not accuratc, perccn-
tiozsem. own conditions--thjs activivy is likely to expose the myths rel.icsd
to is
i aQFivitY Tequires ey, individual to evaluate his caloric intake ¢c-
1y datd 1S thed copppred with average need and average consumpiiin
s of the world, .

d-

g:eofher are
4 Obj

LessPoondiivest -

Afte;;plaineting this activity each individual should be able to:

1. pjst cghthe place of calorjes in their diet. _
Camparedmﬁn foods that coy)g easily be excluded from our diet.

Consumption levelg for major arcas of the world.
aneptable Means t, bring our diets more in line with our needs.

50 minutes
Maté Cajorie Chart, Chajxboard

ity
ﬁfﬁi’ifx Asy,

urs. &ach PETSON 10 ljg¢ all the food and drink the) have had in the Jast

24 hO o wriAfter they have mage their list, pass out the calorie charts and tell

them.;o be .° down the approprjate calories next o each item (some estimating rcy
hav€ _ to ', One on @mounts). after the calories have been calculated, ask each
PerSOLiSt tﬁtal their count.

ories: © numbeT of people on the board which fall into cach of the following
cat®® pan 3§0i500 or les: 2000 or less; 2500 or less; 3000 or less; 3500 or less;

moT¢ mile Hhe .
e cazlculations arg being made, the leader should also put the fcollow-

art o
ing cﬁverag; the board:
pverag, Yaily need world.y;ge 2700 calories
averag, daily ﬁiTrlcén Consumption 3000 calories
AVETag da%ly Laign Agnspmpt1on . 2450 calories
AveTag, Saily p in AmeTican Consumption 2700 calories
s miﬂutes daily African Congymption 2350 calories
1 D\
2. Di

S . : . . .
.dentificusslon“tw° objectjves are to be derived from the discussion:

a. :aﬂparisgation of our .O\\‘n Consumption patterns
b.’ §:ed qQu n yjth other Parts of the world
Sugg? st €o. Stions for objectjye a:

wh S had high calorie content that were not nutritious? Identify the

Ss es.
at ot pons
2. W woher foods WeTe expendable?
W 1 b .
1e? 4 pave been the cyjoric totals excluding all foods listed as expend-
1d j
wal) 1

-

t .
at sug be sensible to eljpinate all such foods? Why or why nct?

4,
. 5OQWP how tgesdof's could be pyde from the above data to the average American
= .aﬂso
3

ajter his diet? 5,14 he likely stay as healthy with those suggest-'
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~ Suggested questions for objective b:

the world?
2. What does the table tell us about the rest of the world?

3. What

4. What,

arc the consequences of a below normal caloric
other than calories is needed in a diect?  Are

to appcar in balance in the other continents listed
or why not?

S.
society?

What long-term consequences cf diet deficiency
How can Americans relate to these problems?

Future Sugggg;ioné:

. 1.

if it 1is
2.

cuss the

Ask the group to make 2 simnilar calorie intake

appreciahly different.

How does this group compare with the average American? With other parts of

intake?
these elements more likely,
than in the U.S.? Ly

are apparent in a whoic

record for a week and seo

Ask the group to eliminate expendable foods for one week and then dis-

chanses they felt resulted.
&



Calorie Count Listing |

Meat and poultry (most meats and p0u1try figured here as lezn, all visible
fat trimmed off, about 60 calories per ounce):

bacon, fried crisp, 2 slices 95
bect, roast, lean, 4 oz. 210
beef, hamburger, lean, broiled, 4 oz. 245
beef, potpie, 8 oz. 460
beef, steak, lean, broiled, 4 oz. 235
bologna, 4" medium slice, -each slice &5
chicken, turkey, broiled, 3 oz. 130
chicken, turkcy, drumst*ck and thignh with
bone, fried, 5 oz. - 275
frarnkfurter, 1 madium size 155
ham, smoked, 3 oz. 2¢0
ham, canned, all lear, 2 o02. - 170
lamd, chop, broiled, lean only, 2. 50z 140
lamb, leg, lean, 2.5 oz. 130
pork, roast, 1ean only, 2.5 oz. 175
pork, sausage, 4 oz. 340 —
tongue, beef, 3 oz. 205
veal, cutlet, broiled, 3 oz. . 185
veal, roast, lean, 3 oz. 280
Fish and Shellfish: N
bluefish, baked, troilec, 3 oz. 135
claems, medium, each 9
. crabmeat, 3 oz. 90
haddock, fried, 3 oz. 135
. mackerel, broiled, 3 oz. 200
oysters, medium, each : 12
salmon, canned, drained, 3 oz. 120
sardxnes. Canned dra1ned 3 0z. 180
shad, baked, 3 oz. 170
shrimps, medium, each 10
swordfish, broiled with butter, 3 oz. 150
tuna, canned, drained, 3 oz. 170
Vegetables: _

' asparagus, medium, 2 spears 7
avocado, medium, half . 185
beans, baked and canned types, 1 cup 320
beets, 1 cup ' 70
broccoli., 1 cup 45
Brussels sprouts, 1 cup : 60
cabbage, raw, shredded, 1 cup _ 25
cabbage, cooked, 1 cup 45
carrots, raw, 54", each 20
carrots, cooked, 1 cup: 45
caulijfiower, cooked, 1 cup . .30
-celery, 8" stalk, ra- 5
corn, cooked, 5" each 65
corn, canned, 1 cup 170

. cucumbers, 7%" each : 25
F14
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N | 460

raisins, dri bSp 0

30 -

raisins, 1 .

strawberrieSP? eﬁgiul c:g : 70
tangerines, 2 maﬂ&dm' ¢ . ‘ 40
watermelon, 4"X8" ge 120

- Dafry Products EQ??B Fats, 0ils, Dressings

butter, 1 pat OF 91"cree : 50
cheese, Anericah, PrOUbss . 70
cheese, Amaricad’, rea;ed 1 oz. 105
chees2, cottagé» ¢4 theegel 0z.

cheese, farmerylbgz‘ eese, 1 oz. 25
theese, creanm, 105
cheese, Roquefoft’:¥pe. 1 oz. 105
cheese, Swiss, p , 105
cream, light, 1 ei. 525
crezm, light, i %gsp 35
cream, heavy, - 50
eggs, ]arge{ CodeiiZ;tcggﬁ gat£ each 80
eggs, scrambleds f 2w each utter, each 1%8

eggs, yolk onlys 75, , 60
milk (cow's), whot® ]1 c:p (8 0z.) 165
milk, skim, nonfaﬂéu} cu 90
midk, buttermilk, 7 ltu'$d: 1 cup 90
margarine, 1 cuP (f \/ﬁ'rb Sticks) 1615
margarine, 1 pat ;a1 348 %
0ils, cooking aHQ'ﬂ’ adtb rn, cottonseed,
olive, saybeafenl ip- 125
salad dressings» FﬁYOChéis tbsp Y
salad dressings» ﬂﬂybnn i €, 1 tbsp. 110
salad dressings» Mg 02 ~S-tyPe, 1 thsp. 60
salad dressingss R/p 18 i tbsp. 75
yogurt, plain, 1¢ 120
dy .
read an i Brfylots:
bread, a?]G;;;eS. 5;§‘n’ toasted slice 60
cereals, cookeds 35,39 tyPe, 1 cup 105
¢ Sned, average, 1 0z. 119

“cereals, dry if3W€ o4,
crackers, grahaM {SU‘UT;3$§Ch 28
crackers, rye wafe 5"2 ", each o5
crackers, saltines? SgUare, each 23
macaroni, spagh€tt Cooked, 1 cup 155

e

noodles, egg, CO0k 1 cup P . 200
pancakes, 4" each ——— ) 55
rice, cooked, 1 &/ | . - 200
rclls, medium 5i2e], €723¢» each 130 .
waffles, averagd® s1°%» each 240
F15
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lettuce, 5" compact head, 1 1b.
lettuce, 2 large leaves
1ima beans, 1 cup
mushrooms, 1 cup
onions, rav, 2%" each
onfons, cooked, 1 cup
~ parsley, raw, chopped, 1 tbsp.

peas, fresh, cooked, 1 cup
peas, canred, frozen, drained, 1 cup
potatoes, medium, baked, with peel
potatoes, P°dIUﬂ, baked, w1thout peel
potatoes, mzdium, boiied
- potatoes, French-fried, 2" x %", each
potatoes, mashed, mi]k, no butter, 1 cup
potato chips, 2" medium, each -
radishes, raw, medium. each
sauerkraut. drained, 1 cup

spinach end other greens, 1 cup
squash, summzr type, 1 cup

squash, wirter type, 1 cup
string beans, 1 cup -
Sweet potatoes, medium, baked
sweet potatoes, medium, candied
tomatoes, row, medium
tomatoes, canned, 1 cup

tomato juice, 1 cup (8 o0z.)

Fruft: .
_apples, raw, medium
apple juice, 1 cup
applesauce, canned, sweetened, 1 cup
apricots’, raw, each

apricots, canned in syrup, 1 cup
bananas, medium, each

blueberr1es. blackberries, 1 cup -~
cantaloupe, 5" medium, half
cherries, 1 cup

cranberry sauce, canred, 1 cup
dates, pitted, 1 cup

figs, dried, 2"..1" large, each
fruit cocktail, canned in syrup, 1 cup
grapefruit, 5" medium, half
grapefruit juice, fresh, 1 cup
grapes, 1 cup :

grape juice, bottled, 1 cup

lemons, medium, each
oranges, medium, each
orange juice, fresk, 1 cup

peaches 2" mediu':, each

peaches, canned in syrup, pitted, 1 cup
pears, 3" medium, each

pineapple, fresh, ‘diced, 1 cup
pineapple, canned in syrup, 1 cup
plums, 2" medium, each '
prunes, cooked, unsweetened, each
prune juice, canned, 1 cup

.70
150

50
g0

110
105
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Desserts, Swects:

. cakes, angel focd, 2" sector 110
cakes, chocolate, layer, 2" sector 420
cakes, cupcake, 2 3/4", with icing, each 160
cakes, plain, 3"x2"x1%" piece 180
cakes, sponge, 2" sector . 115
candy, caramals, fudge, 1 oz. 120
candy, chocolate, milk or dark, 1 oz. 145
cookies, fig bar, small, each 55
cookies, average type, 3" round, each 110
chocolate syrun, 1 tbsp. . 20
doughnuts, medium, plain, each 135
gelatin dessert, 1/2 cup 80
gelatin dessert, 1/2 cup sugar-free 10
honey, 1 tbsp. 60
ice cream, 1/2 cup 200
ice cream soda, average size 350
fce milk, 1 cup 285
Jams, jellies, preserves, 1 tbsp. 55
pies, apple, other fruits, 4" sector 33C
pies, custard, pumpkin, 4" sector 265
pies, lemon, meringue, 4" sector 300
puddings, custard, cornstarch, 1 cup 275
sherbet, ice, 1/2 cup 120
sugar, granulated, 1 tbsp. : 16
Sugar, granulated, 1 cup 770
‘ syrup, 1 tbsp. 55
Miscellaneous:
beverages, coffee, tea, plain : 0
beverages, beer, 8 oz. 110
- beverages, cocktail, average 150
beverages, gin, Scotch, vodka, whiskey,
average 1 o:z. 75

beverages, carbonated, ginger ale, S oz. g0

beverages, carbonated, cola~type, 8 oz. 105
cocoa, cup 235
ketchup, chili szuce, 1 tbsp. 15
olives; green and ripe, large, each 9

nuts, peanuts, roasted, shelled, 1/2 cup 420
nuts, cashews, pecans, walnuts, 1/2 cup - 375

peanut butter, 1 tbsp. 90
pickles, diil 4", sweet 3" -each 18
pizza, cheese, 6" wedge _ 200
soup, bouillon, broth, consomma, 1 cup 10
soup, chicken, tomato, vegetable, 1 cup 80
soup, creamed, asparagus, mushroom, 1 cup 200
$oup, rice, noodle, barley, 1 cup 115
F17




Title: | Where People Go Hungry

lhtroduction:
Most people in the world need bet . - . "Y0 and 2600 calories every day for adequete
nutrition. Many people do not g - = to eat and many people eat just barely

enough. In this activity students wi.u become more awsare of exactly who eats and who
doesn't.

Ob]eétiVes:

1.  Students will use map making and graph making skills.

2. Students will compare continenis and countries' 'food supplies.

3. Students will recognize which countries are well fed and which are not.
Materials:

A blank political map of the world for each studgnt, colors.

Time: 1-2 Class Days

Activity:

1. Using the list of countries, students will make a map of where people are
hungry. They can color-code their maps and make a key. .

2. Using the Daily Average Food Supply data, have the students make a graph
by world regions.

Debriefing:
1. What regions of the world are the best fed? The least?
2. What continent or regioh has the most undernourished people?
3. Where is most of the world's population? Are these countries well fed?
4.  List some reasons why some countries’ people are uncernourished.
5. Is your country well-fed?

(N‘ote to teachers - if time is a problem the students can do the map for their
countries only and complete the graph)

F18
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Where People Go Hungry

Countrie< Consuming
More than 3000 Calories
(High Nutrition Level)

“Cancda

United States

Argentina
Union of Soviet Socialist Republic

Finland
Sweden
Norway

East Germany
Poland
Denmark
Czechoslovakia
Hungary
Yugoslavia
Romania
Bulgaria

Italy

Greece
Austria

Spain

Portugal
France
Switzerland
West Germany
Belgium
Netherlands
United Kingdom
Australia

New Foundland
Israel

Data Sheet®

43
v
¥

Countries Consuming O
2600-3000 Calories
(Above Adequate Nutrition Level)

‘Mexico

Cuba
Pareguay
Chile
Uruguay
Turkey
Egypt

Libya

Ivory Coast
Republic of South Africa
North Korea
South Korea
Japan
lceland

sData From Junior Scholastic Magazihe, November 16, 1978
Statistical Source: 1977 World Food Supply, Food and Agriculture Organization
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. Countries Consuming
2200-2600 Calories ®
or near Basic
Nutrition Requirement)

Brazil
Venezuela
Guyana
Surinam
French Guiana
Peru
Nicaragua
Costa Rica
Panama
Albania
Moroceo
Tunisia
Gambia
Sierra Leone
Ghana
Cameroon
Gabon
Congo
Central African Republic
desia
ascar
wi
Saudi Arabia
Lebanon
Syria
lraq
Iran
Mongolia
China
Thailand
Vietnam
Malaysia
New Guinia
Belize

Where People Go Hungry
Data Sheet*

Countries Consuming
2200 Calories
{Inadequate Nutrition Level)

Guatemala
El Salvador
Honduras
Colombia
Equador
Bolivia
Algeria
Mauritania
Senegal
Guines
Mali
Upper Volta
Togo
Benin
Nigeria
Niger
Chad
Sudar,
Ethiopia
Somalia
Kenya
Uganda
Zaire
Angola
Zambia
Namibia
Botswana
Swaziland
Mozambique
Tanzania
Burundi
Rwanda

Daily Average Food Supply Per Persgn

{In Calories)
by World Regions

North America - 3600

Central and South America - 2500
Western Europe - 3400

Eastern Europe and Soviet Union - 2400
Near East - 2050

Far East - 2100

Africa - 2060

F20

Less than
2000 Calories

Yemen Arab Republic
P.D.R. Yemen
Afghanistan

Pakistan __ -

India

Nepal

Bhutan

Sri Lanka

Burma

Bangladesh

Laos .

Cambodia

Philippines -
Indonesia :



"

Title: Rice (Film, 25 minutes, B/W) _Available from Aurora Public Schools.

. Introduction: Students of the world food probiem will be better cGuipped te
¢ o e —— il o . .
examine soiutions to the problem, both immediate and long-range, if they -t
stand somcthing about the recalities of the current situation. Such an ynder-t. -
ing requircs some Xnowledge of how and why people in arcas of thec world that .
predominatcly hungry live as they do and what is being donc to 1mroVe the::
condition. Ultimately, it means an appreciation of culturc, religion, pol:t..
and cducation, which is, of course, a massive undertaking. The f1l7 Rice <:.
not pretend to accomplish these things. It does, however, bring ¢ the oroe,
example of life in a rural, poor village of Southcast Asia, and theh shares 1 ..

-

research being carried on by the International Rice Institute t0- 85518t the
people in improving their life. '

The concepts of change and intordependence are central to this film, Chroav
is a key to any improvements in standards of laving. Lach of chanze 1s gruri oo
portrrred in its effects on the lives of the villagers. The interaCltion bet t:?
people that is going on internatiorally to reach solutions to world problem: .- an
excellent dermonstration of interdcpendence.
Thec‘fader will find it helpful to have some background about the "(rec.

Revdblutiog."

Lesson Objectives:
After participating in this activity, cach individual should be able to:
1. Suggest scveral reasons why people continuec to live as their ancestors ¢
without change. ,
2. Suggest ways in which technology could improve t-2ir standerds of living.
3. Explain why current cultural norms may make 1t c¢.ificult for such people .
. accept change. ' : )

Mechanics:
Teaching time: One Hoor
Materials: Film, Rice

Activity:
1. Introdu.e the film by explaining that it is an attempt toO show how sc™¢
ST OV

people in the world live and ways research and technology might be uUsed to I7p¥oMVT

their standards of living.
Show the filn. 30 minutes.

2. Following the showing of the film, a discussion on how such efforts rmii™t
help alleviate the food problenm is suggested. However, the information in the
film points out that the solutions are not cure-alls. Therefore, it is impeTiint
to also discuss the limitations of the approaches suggested and to Séarch foT al-
ditional factors which may make the program more suzcessful. Suggested cussSTICnS!
a. Why do people in the mountain villages continue to live as they do? what

cultural factors have developed that may make it difficult for them to

change, even if they could be shown other methods of farming would jmprove

. their standard of living? : )

; b. Research is often slow and frustrating. What can be done while the researca
that vwill alleviate the villagers' condition is being carried out? ihat
might be done to prepare them for changes that the research will make pos-
sible? :
What responsibility does a developed nation have to the villagers' cultural
mores that may prevent adoption of seemingly obvious solutions?
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d. What alternatives arc opesn to the villagers besides increasing food prodi.
tion if they are to Iimprove their standard of living? Wwhat other problc.
must bc solved concurrently if new farming techniques are going to be s -
cessfy

e. Do solutions for the village have applicability for nations or regies n” Wha

problems are magnified 1o achieve thosc solutions?

Other Sugr2stions:

15 activity will compliment the “Food Power" activity, which exarines i

solutions to the food problem might be pructically implemented.




Title: Food Chain, Sharon Willsea

INTRODUCTION:

There are definite patterns within the hierarchy of plants, animals and
" man whereon one preys on another for survival. This is called the food

chain.

OBJECTIVES:

Students will be able to identify what a food chain is and relate a foco
chain to man's survival. ¢

"MECHANICS:

Time: .out of class time, several days
in class, 1 or 2 days

MATERIALS:

Six strips of paper, one-inch high varying in lergth from 5 v=ct to };
foot, drawing rmaterials.

ACTIVITY:

Divide the class into six groups. Group one will draw a picture of the
soil on the 5" paper. Group two will draw pictures of plants on a 4
foot paper. Group three will draw pictures of insects on a 3 foot
paper. Group four will draw pictures of rodents and birds on a 2 foo:
paper. Group five wiil draw pictures of larger animals on the 1 foot
paper, Group six will draw pictures of people on the !; foot paper.
Students should then put the strips of paper on the wall beginning with
longest at the bottcm (soil) and shortest at the top (man). This will
depict the food chain and should show students the r2tio of man's
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.ame Date Worksheet 2

Objective: To understand the idea of the ecolcgical pyramid.

AlLL LlVING THINGS ARE INTERDEPENDENT

& 052 T e,
AEE T, i

. supplies E,( ;} e Q\,@\xrds bg:.:g‘ depend

food ~ |x%rodents D i e on food
and > insects 4 ad and
other CV’: o 2 %.14:: ’U’ 9."\\ other
rescurces resources
\ d‘\' wnts ? 4{-\“, f\/cgﬂ o

.. e o« = _:_: g ‘_‘_‘__'};
o' SO" _;ﬂ%/:?\’f T L_._‘_,_,-—-——f\‘—'*:__.r—

Greater numbers o: i2sources must be at the bottom -
of the pyramid.

.. "

" Discuss or write a paper about any two of.the following topics.

1. Al living things are interdependent.

2. There are iinks in the food chain.

3. ~The balance of nature is best described as a pyramid.
‘ 4. The balance of nature is best described as a cycle.

5. In the longrun, : hdve a better chance of survival than .
(Fill in and explain your decisions.)

Y ‘

.lmondﬁmm Resources Copyright © 1971 by Visual Matewssis Inc.. Redwood City, Calfornia. All rights reserved.
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Food Chain Discussion - Sharon Willsea
e £y f - .

Introduction:'\\

~——

"Once man understands the concept of the food chain, he should be able

to make some assumptions as to the importance of the food chain anc
“man‘s" role in it.

Objectives:

-
1. Students should understand man's role in the "“food chain."

2. Students should be able to make some assumptions as to what
happens when links in the food chain are in imbalan_e.

Mechanics:

Time: 20 minutes or more .
Materials: , None -

Activity:

1. Divide students into groups to brainstorm "What will happen to
the food chain when man, the highest level, becomes too numerous

for the food chain to support.™”

-~

2. Alternative activity: ~“
Students should research the topic MResolved: The food chain
will collapse when man, the highest level on the chain, becomes

too numerous for the chain to support.”

. F25



Additi%a] Food Chain Actiyities

seventh grdde I1ls SCiEDQQ Progfam

ThQ Héwk and Field Mouse Game

The Food Chain Gamg



Title: "Why don't they just grow more food?" by Debbie Stein and Gary
Johnson A

INTRODUCTICN:

One of the statements‘ frequently heard in America is "Why don't they just
grow more food?" This activity should help the students understand why
some countries, even with more sophisticated technology and the desire

to produce, could not meet the goal.

OBJECTIVES;
After completing this activity, students should be able to:

1. Suggest reasons why some countr{es cannot produce sufficient
fcod for their population.

2. Compile and organize a chart sharing this cata.

ACTIVITY:

1. A group of students should be selected to do this activity
- while others are doing something else such as a meap activity.

2. Each student in the group is to be given a milk carton with
saoil. Different types should be used such as sand, humus, .
dirt, some with rocks, weeds. (The idea is to simulate
various s0il tvpes in other parts of the worid) They should:
21so be give s=veral seeds of corn.

3 Students should then receive a card with instructions for planting
and caring for the seed. The instructions should simuiate climzze
conditions in various countries. Each soil sample and growing
condition should be different as well as interchangeable. For
example: sandy soil--cold climate, sandy soil--constant water
(rain), sandy soil--no water. Cards, such as the one below, can

be made.

. 1. Plant your seeds in the milk-Carton provided.
2. Place the container in the refrigerator for
three weeks. o
3. Record your observation of growth every week.
4. At the end of three weeks, write a brief .
‘veport on the results and bring the report
and sample to the class.

4. After students complete the process, hyputhesize as to reasons
why things did not grow.

5. Compare the results of the experiment with the climate regions
throughout the world.
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Title: -

Map Activi.ty, Sharon Willsea and Debbie Stein

Introduction:

Mt is important for students to realize that not all countries are endowed with the same
juantities and qualities of resources. The result is a great discrepancy in how
sountries can "take care" of themselves.

Objectives:
1.

2.
3.

Mechanics:

-

Students will distingﬂish among countries with differing amounts of
resources.

Students will identify countries which are not capable of produeing enough
food for themselves.

Students w111 identify countries which ‘are not food producers, but do have
the resources which can be traded for food.

Several class periods will be required.

Materials:

Atlases, paper for maps, and colors

Activity:
1.

2.

4

w

In groups, students will make several maps of their country.

A. physical map
B. climate map - precxpztatxon and temperature

C. vegetation map - natural growth
D. resource map
E. population distribution map

On each map the students should write a paragraph summarizing in words
what the map tells sbout the country (relatmg to its food producing

capabilities)
Students will then {ill out the chart for their country.

Using the overhead, the class can, together, fill out the chart for all of the
countries. ‘

The students can answer the questions referring to the chart and discuss
results.



Questions on Chart

' 1.  Which countri/ have the most cultivatable land?
2. Which countri/ have an adequate growing season?
3. Which have end”S} Precipitation to grow crops?

4 Which grow ed” " erops?

5. Which have cro?s or resources to trade? | 7

6. List any countrm with none of these benefits.

7.  What can ghese Sluntries do to sufﬁ“’"'-’

8. List the (ys)ﬂiitfi € that can grow enough food to feed-the mselves?
9.  What condition? e pecessary for & country to be self-suff icieﬁt?

10.  Which country ¥" Your Opinion is most capable of feeding itself? Explain why.

ﬁ
‘\l
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: Population  Land Arable Growing Amount of
Country Size Populstion Density Inhabitable Land Season Precipitatia
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T VALUES
.- Simulation in which students ac: DECISION MAKING
as paramedics and victims in a CRITICAL THINKING
| plane crash. - - DISTRIBUTION

Title: TRIAGE™

Introduction:

Many people who examine population and food issues think there are
not enough resources to go around. Some of these people have re-
vived a concept called triage. Triage is 2 French word used to iden-
tify and help injured soldiers during wartime. Because of limjted

. medical resources, injured persons were often divided into three
groups. The group who received medical attention first was not the
least or the most seriously injured soldiers but rather it was the
injured solGiers who would benefit most from immediate medical atten-

.tion. Such a decision was difficult but believed necessary to make
under circumstances where there was limited access to medical atten-
tion. Many social scientists think this same approach could be used
today in questions related to food aid.

In this activity, students simulate a medical ¢crisis and apply the
Triage approach to avert it. After the simulation, students discuss

the Triage approach to population and food problems It should be
_ mentioned that this activity represents only one perspective on food
.f aid, but it is one with which students should be familiar.

Objective:

Siven 8 simulated activity about victims of a plane crash and limited
medical attention available to them, students will categorize the
victims according to the principie of ''triage."

Time: Varies

Materials: Set of Injury Cards (Handout 2) and red, blue, and green
tags ,

Procedure:

" 1. Preselect two students who will act as paramedics and instruct them
in their roles, They are %o examine each victim's injury card and
to tag victims with a colored card, accordung to three groups:

Group 1 consists of those victims whose injuries are so severe that
the. will die even if they are brought to the hospital quickly.
Attach a red card to 2l] victims you decide are in this group.

“This activity was de elcoed by Den Soeckman, Westminster Public
’ . Schools, Westminster, (olorado. tsed here .with permission,
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Group 2 consists of those victins.who have a chance for survival
if they can be airlifted to 2 hospital qQuickly. Attach a blue
card to all victims you: dezide are in this group.

Group  consists of those victims who are likely to survive even
if mec _al attention is delayed. Attach a green tag to all
victims you decide are in this group.

2. Set the scene with the rest of the class, who will be 'the victims.
A "LANE WITH 25 OCCUPANTS EN ROUTE FRCM DENVER TO ASPEM ON A SKI
TRIP HAS CRASHED HIGH IN THE MOUNTAINS., A LARGE MILITARY HELICOP-
TER WITH TwWwO PARAMEDICS HAS BEEN DISPATCHED TO THE SCENE. THE
MEDICS ARE INSTRUCLZD TO EXAMINE THE VICTIMS AND DECIDE WHICH ONES
ARE TO BE TAKEN OUT ON THE FIRST TRIP, THE SECOND TRIP, AND THE
THIRD TRIP. THE MAXIMUM SAFE CAPACITY OF THE AIRCRAFT IS TEN
PERSONS. A ROUND TRIP TO A HOSPITAL TAKES TWO HOURS. NO OTHER
HELICOPTER CAPABLE OF REACHING THiIS ALTITUDE 1S AVAILASBLE.

_3. Pass out the victims' injury cards at random and attach the cards

td students' arms or clothing. Students may act out the injuries
by lying on the flqQor or assuming a suitable position.

L. Paramedics examine the victims' injury cards, and attach a color-
coded group card to each victim.,

5. Paramedics the. expiain to the victims what the cards mean and
which victims will be airlifted first, second, and third.

Debriefing:

Some possible probe Questions are:

Do you think you were placed in the right group?

How do the students with the red tags feel?

How does the rest of the class feel about the students with
the red tags?

Given the limitations of the story, is there a better way to
handle the rescue effort?

is there any other situation in which this kind of victim
grouping (Triage) might have tc be used?

in what respects is Triage as practiced in medical situations
similar to food aid situations? Different?

Is Triage 2 good principle to use in consudercng food aid?
Financial aid? .

*

~ [cA WY, | £ WN -

Evaluation:

Have each studént write an essay that depicts a fictional story or an
actual news story in which Triage might work when there is a shortage
of available help.

F32

I1c




1

Conscious and rational

Strong pulse

Able to walk

Bruises on head

Left arm broken, bone exposed

Conscious ané rational
Strona puise

Able to walk

Bleeding lightly from face and scalp cuts
Second degree burns on right forearm

Conscious and dazed
tfong pu.se
Able to walk
Glass cut on face and righs shou%de:

Right eye lacerated

Conscious dazed

Weak rapid pulse

Staggering walk

Bruises on head and upper body

Conscious but hvsterical

Weak, rapid osulse

Bruises on face and head

Left leg brcken akove ané below kree

c 1577 CTIR
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6

' Conscious but hysterical

Weak, rapid pulse

Light bleeding from nose ard mouth .

Several teeth missing, jaw hanging down
Lacerations on face and rignt shouldef

Unconscious

Strong, regular pulse

Bruises on face and head

Second degree burns left shoulder and arm

Conscious and dazed

Weak, rapid pulse

Face lacerations - bleeding from nose
Second degree burns to lower left leg

- - - - —-— - -— —-— —-— -— - -_— - —-— —-— - - —-— —-— -— — — - -— -—

9

Unconscious

Strong, regular pulse

Dislocated left arm -

Second degree burr on forehead and scalp

Left leg erken below knee

- - - - - - - e - - - - - - - —-— -~ - -_— e - - -

10

Unconscious

Weak, rapid pulse
No apparent bruises or lacerations -

M ‘J"
No brken bone;

c 1977 CTIR



O

ERIC - = -

Aruitoxt provided by Eic:

&
11 " \
ConsciSus and ratiénal
Stfong, rapid pulse
Face lacerations
Deep bruises on baék - no feelihg below waist

Third degree burns on hands

12 -

Unconscious

Weak, rapic pulse
Eeavy bleeding inside right thigh

First degree burns onh back

13 . )

Conscious but hysterical

o

Weak, rapid pulse

Moderzte bleeding from lower abdominal -
puncture wound :

"First cdegree burns on chest ané left ar-
T!

hird degree burns on face

Consciocus but cdazed
Weak, rapid pulse

First deg~ee burn on harnrds

First degree burns on left leg beﬁ Xnee

. Second cdegree burns on right let from hip

~ to ankle
Heavy bleeding inside left calf

terical

$ on abdomen, chest, face

(V]
3
o
fv
[ £ 4K
9
1]

Broken tprer rignt arm with bone exposed and
bleedinc recavily .
=35

c 1977 C7TI~x
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Conscicus ané rational

- Weak, rapid pulse
Severe bruises on left

’ ‘ Left forearm crushed with moderate bleeding

arm and shoulder
1

Crushing injuries to left hip with multiple
fractures of pelvis and leg

Moderate bleeding from lacerations on left
t®¥igh

17
Conscious but dazed
o Weak, rapid pulse
i ) Severe bruise on nect and throat
- Labored. rassing breathing
Lacerations on face and left shoulder
) 18
G. ‘ Unconscicis
- o ‘Faint, rapié fulse
) «
Second and third decree burns cver upper bedy
abhcve the wvaist

“Multiple fractures of left hip and pelvis

-— e e e e e e o= - ew e e e e oee e e e oam e

Conscious ané raticnal
Strong, resular oulse
Able to

No apparenz

- %

ek

injuries

-

a |
[
l‘l‘
v
ih

on forez2rms

ERIC

Aruitoxt provided by Eic:
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. Unconscious

Faint, rapid pulse
Severely mangled legs
Swelling of the abdomen

Unconscious
Faint, rapid pulse
Puncture wound in right chest

Gasping respiration

Multuple fractures of right arm

Unconscious
Weak, irregular pulse
Labored, difficult breathing

Slight bruises on face and chest

rirst and second degree burns on hands and

forearms

24

Conscious but hysterical

Faint, rapid pu.se
Tabored, éifficult breathing

Puncture wound in upper abdomen -

25
Conscious and ratiocnal

Weak, rapid culse

Slight bruises and lacerations on
scalp

heavy bleeding

face anc




Title:  "The Right to Live" A Film (by Debbie Stein)
Available at: Aurora Public Schools Media Center

Introduction:

In this activity, students wil’ be asked to look at the factors which influence decisions
we make. The film deals with the life and death situation and may be likened to the

idea of who shall be fed.

Objectives: -
1. Students should be able to list steps used in the decision-making process.

2. Students will be able to identify ideas which must be considerec in
decisions relating to food and population.

Activity: - ’ )

Show the film with no irtroduction. Allow students to express their ideas about the
film before introducing the process or decision-making. Pass out a copy of deeision-
-making models. Have students attempt to fill/in__ the steps used by the captain in the
film. Discuss the following gquestions:

1. Shouic on!: “he strong and healthy be fed?
2. ~ dec .5 who will be fed?
3. Should cnl. those people who can support themselves be fed?

Extended A< vityv:

Have st.dents do Lifeboat activity.

Divide stucents nto groups. Each group shru'a decide who should survive and be able
to justify the.r choices to the rest of the class. :

Lifeboat Activity - C. Stonebraker & P. Heist
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Lifeboat

. The following people have been in & disaster. Their pleasure cruiser has just sunk ¢-d
there is room and supplies for seven people. Keeping in mind they will have to survive
on an uninhabited island for an indeterminate time. Who should survive?

One boat captain - age 35
‘Two middle-aged females - overweight
One male child - asthmatic
One male - age 20 - ship's cook
One elderly male - good shape, wealthy, well-traveled
Two middle-aged male businessmen
One female - age Z0 - tennis pro
One male - age 30 - university professor
. One elderly female - famous, helped poor
Two teenagers, male and female - returning to school
One mother - age 25 with baby boy




Title: Apples * (by Gary Smith) .
>

ytroduction: One quick way of encouraging studerts to examine models for distributicn
Q scarce resources is out.(ined in thls activity. Thc grocery sacks (see below for

etalls) can represent any number of kinds of leaders--pollitical candidates, lifeboat
captatas, spaceship captains, etc. The activity Is written up as if the sacks s:znc
for political candidates. The idea is to gt studcnts as involved as possiblc in
considering value questions regarding_the distribution of the.appies.

Obiectives:

To reach conrSensus on a method of distribution and articulate reasons for duing o«
to the rest of thc class

To recognize that personal and cuitural values play a significant role in cetermininrg
which system of distribution groups of students will choose

To make analogies between the activity and distribution systems throughout the worlc

To recognize the complex nature of deciding which kind of distribution system wr
be ""best! Tor a group of pecple

JIime: one class period

Procedure:

Step | - Buy seven large grocery sacks and three large, juicy apples. Using varicus
colored marking pens, draw faces on each of the seven sacks. Make each
face as distinctive as possibie. The open ends of the sacks shouid face

unward.

Step 2 - With a marking pen, make a sign for cach candidate basec on the informatic
on page 3. Be sure to print and to meke each sign legible encugh for the
entire class to read. Then, place ore of the signs in each c® the seven
sacks. (Each sign stand for the 'platform’ of one of the seven candidates.)
1t would be best to keep the sacks and signs in the order suggested on page

(¥}

Note: You might want to suggest the day before the activity that students not eat
the day of the exercise. p ©

Step 3 - Display the t!ree apples and ithe sacks (signs inside) on a desk or a table
in front of the room. Explain to the class that they are to decide on 2

distribution system for the entire group.

+Developed fram an idea suggested by Bob Clifton, Metro State College, Denver, Colorado




Step 4 - [ntroduce each of the seven candidates, one at a time, in the order
given on page 3. As you introduce cach one, take the sign out of the

sack and read and show it to the class.

-.Step 5 - Breazk class into groups of four. Have each group reach consensus on one
of the candidates. The seventh candidate, or the ore with the blark siar,

can be used for students to make up a platform. Each group should =zcnd
about ten minutes reaching consensus and prcrtring @ one minute tal; cr,
the candidate they've chosen to supporr.

Step 6 = Allow time for each group to give their talks . Aftcr all grounps hove
given their talks, you may wish to conciude the activity by takinc ¢
vote on each cof the candicates, then distribute the apples eccording
which candidzte or idea gets the most votes. In any case, however +
class decides to choose a distribution system for the entire group, yc.
should fet them follow through and actually distribute the apples in

the manner chosen.

i

Discussion:

J. 1t ha= bee~ an attitude of many Americans thct other coL fries haouve
trouble 7 _2ding and clothing their populations because tney con't knc.
or ca-'t decide (or can't implement) an "adequate' distribution svsie .
Which system of distribution would you sugoest for them? Cid the
class, as a class, reach concensus on the ideal distribution methoo?
(Students should see that there are no right answers to this hurar
dilemma, that the U.S. has certainly not cecided on a sinale best
method, and that vaive guestions are an esscntial compone . in

making decisions rega-ding distribution.)

‘ 2. Which candidates might represent what kincds of pelitical, ecenomic arnd/on
philosophical positions? (Possitle answers: No. 1= Puritan ethic: c. 2=
Hedconistic; No. 3=capitalistic; hNo. L=Commune: ilo. 5="Foos Bank' icos;

No. b=Marx:.c*)

3. What other distribution systems cen you think of besides those mentio-:oc
in this activity? (Possihle answers: TRIAGE SYSTEM=divides neecy countries
into groups accerding to their reeds for foocd and food zid. Under thi:
system, scwe people are completzl. left out (the most needy) and reczeive
no food aid aithough they need i:t. |ts suppcsed benefit is that crucic!
tfood surpluses would not be waste: on nations or pecoples who have no
chance of survival. 'LIFEBGAT'' AfPRCACH=coined by Garrett Hardin, this
idea has the apparent disadvantz c of denying focd aid to the needy in
an attempl to save the rich nations. |Its apparent advantages are tha:
it does not endanger thr= rich nations in times of crisis and does no-
attempt the hopeless sk of feeding everyone.:)

L. |r what weys were the members of vour ciass interdependent in their
decision-making?

E%Hap;ed from ""Explorations in the Emergent Presert,'" Robert Hanvey, INTERCOM, Ko. 77,
p. 40.
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Candidate No. |

. "I wouldrgive the apples to the three people in ¢jc5S who \srked harcec:
during the year." '

, tandidate No. 2:
"1 vould go get some more apples until we had enough for party-"
Candidate No. 3:
"'l would sell the apples to the highest bidder."

Candidate. No. L:

"I would divide up the apples equally so that everyCi® in -y, class wo_id
get an equal anmount."

Candidate No. 5:

"} would save the apples until we really needez them-'

Candidate No. 6:

"I would give the apples to the three hungriasst peop]e in cjass.”

Candidate No. 7:

. BLANK SI1GN
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Title: Who Shall Be Fed?* (by Den Boeckmnn)

Introductjon: The first part of the lesson is based on a fic:tion:zl
letter from a Peace Corps volunteer in Java to her younger broth.-r
in the Unitea States. It serves to focus students' attent:ion cn tnhic
pressures of populaticn in a country with limitaed resources, an< n
the degre. of poverty which exists outside the U.S. By answerins ti:
same guestions posed to Kim, the Javanese boy in the letter, stunont:
will notice the sharp contrast bhetween their lives andé thaz of tho

Javanese. In the second part of the lesscon students will read shor:.
‘paragraphs outlining three ppssible approaches toO trezatini the worlc
food shortaces. They will be asked to decide which of the three
alternatives is most consistent with their ethical ard emotional

responses to Kim and the prospects of world su vival.

Lesson Objectives:
-

l. Given a reading and discussicn about food shortags and
population growth in Java and given three suggested glokal policie:
in dealing with distribution of fcod resources., students wil
write a paper about how international food shortages may be treatec
Students will clearly state which of the three alternatives they
prefér and give a rationale why they chose that one and rejected the
other two. '

2. The participant will beccme familiar with th-ee concepts:
¥erriage,"” "Lifeboat," and "food bank."

3. The participant will cevelOp incdividual articulation in the
writing of a considered value pos.:tion,

4. The participant will increase his empathy and awareness ciI
global food problems. .

Mechanics:
Time: 1 class period
Materijals: Duplicate the Fcod Pelicy Choice Card and the
"Letter from F.ace Corps Vzlunteer" Carxds soO thac
each student can huve one ©0f each.

Activity:
‘ 1. Pass out "Letter from Peace Corps Volunteer.”

2. Point out Indonesia and Java on the map so students can
visualize their locations.

3. Introduce the letter to the class by saying it is a letter
to her youncer brother from a Peace Corps volunteer workird in
Java, part cf Indonesia. Tell students as they read the letter tO
pay close attention to the description of living conditions in Java.

4. Ask students to describe Java's physical characteristics.

5. Have students describe Kim's family and their life.

6. Ask students why Kim's family has such a difficult tire
obtaining enough food. You might then discuss the significance of

: F43
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population density. Does high density necessarity mean that a naticn
will have many poor, underfed people? Can students nare other nat i-ms
that have bhigh population densities? Students may cite hign den.- oty
countries such as Japan and the Netherlands, which don't suffc: voersco
food shortages. What distinguishing factors do students seec bot.-cor
these two countries and Java? (Most important is the high levce. o
industrial development of both Japan and the NetherlanZs which c:i.-
ables them to pay for imports of food and largse guantiti z
lizer. Since Java has few alternative sources for acguiring ro
the pressures from growing population serve to perpetuate anc wor
the poverty.)

7. Ask students to consider Karen's statement that while .= '_
father can zfford little fertilizer to prepare his land for culii-
vation, peogple in this country use it to becutif their lawms.

Do students see any causzl links between the hich level of
usage in America and the low level in Java? What conrection
there be? (High deriand and hish ability to pay for fer+ilizer in
Uniteéd States -- and other industrialized rations =—-make fertil.z -
-sufficiently expensive so that poorer nations can afforé to buy :-
in only small quantities. Sharp increases in thc price of crude c:.
since the October 1973 Mideast wzr hzve also increased the cost ¢f
fertilizer because 0il is an impor*ant element in its manufacturc.
Thus, poorer countries have been further forced to curtail fertili-:o:-
purchases. ) .

8. Now tell students they are going to consider scme alter-
natives to how internaticnal food shcrtages migh+t be +freated.

Pass out the Choice Sheets, asking students to read them carefull-
and decicde which alternatives best meet the needs of the world.

S. Make written assicgnment asking students to s*tate which ¢f -z
three alternatives they prefer and give a clear reason why thev
rejected the other two choices.

10. This may be turned in at the end of the period or the

following day.
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*Adapted from a lesson designed by Paul M. Armstrong appearing in
Intercom #77 by Robert Hanvey. Reprinted by permissior. from The
Center for War/Peace Studies, New York, New York.
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LETTER FROM A PEACE CCRPS VOLUNTEZIR

Sawahrejo, Indonesia

Dear Bob,

Since I haven’t written to you in so long I thought
you might want to share this letter with your
clasamates. They might also like to know what life is
like in the Peace Corps.

As you know, I am working on the island of Java,
part of the country of Indonesia. Java is very moun-
tainous, with many volcanoes, and rich valleys where
crops grovr easily. As I look out from the window of my
house, as the sun goes down over the mountains, I can
agree with the Javanese people tha: this is truly a
beautiful place.

Unfortunately, Java is a place not only of beauty. In

e village of Sawahrejo where I live, there are 2,000
‘:ople who live closely packed together in very small
houses. And the population here is growing very rap-
idly. Most of the villagers own very little land or no
land at all. Even thsugh the land is fertile, there are
too many people trying to work a tiny plot and there is
not enough food for everyone. To give you an idea of
how dense the population is here, if the United States
we ‘e as densely populated as Java is, it would have
more population than the entire world now does. Not
only are the people crowded together on the land, but
there are very few jobs available for people who need to
work to buy food for their families.

Recently, I met a boy about 11 or 12 years old
named Kim. He lives with his mother and father, three
sisters, and one brother. He had two other brothers,
but they died of starvation whe:. they were young. 1
asked him some questions about iis life here.

Me: “"What does yoyr family eat?”

Kim: "We eat ricge mostly but sometimes fruit or
cassava.” (Cassava is a filling, -but not very nutri-
“"~nal root.)

Me: "How many times 2 day do vou eat?”

Kim: "Sometimes twice but usuallyonly once.1nthe
evening. It depends on how much food we have.”

Me' "What do vou like to eat™

Kim: "I like fruits like belimbing. jambu. and
nagka.” (These are fruits not found in the United
States.)

Me: "Where do you get your food?"

Kim:“"We own about 900 square meters ione-fifth of
an acre) where we grow most of the food to feed our
family. My father buys a little food, but he is able to
find work only about one-third of the year, so we don't
have much extra money.”

Me: Does your mother prepare all the food you eat””

Kim:“Yes, my mother cooks rice and frust, ifthere is
any.” (Of course, Kim's family does not have a re-
frigerator.)

Me: "How much do you weigh?”

Kim: "Thirty-five kilos.” (I later discovered he
weighs thirty-one kilograms—Iless than severty

pounds.) ’

Kim and his family have the same problem as most
of the other people here. I found out that Kim’s family
can grow five hundred pounds of rice on their small
piece of land in a good year. His father is able to buy
seeds and only about nine pounds of fert:lizer with the
little money he has available. Most people in the
United States put far more fertilizer than that on
their lawns each year. ’

I must end this letter so it can be sent out today, but
I thought your ciass might like to try answering the
questions I asked Kim and then comparing your
answers with his answers. I would be interested in the

results.

Love,

Karen
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WHO SHALL BE FED? -~ CHOICE SKEET

A. Triage—The French developed the Triage sy~ B. Lifchoat—Imagine a hfeboat £ 0L o
tem for handiing batile casualties As each wounded vivors. Around the Ifeboat are otho-o o0 0 o -
soldier came-to the hocpital, docters examined him the water and coenerate 1o gel aboos o o S
quickly and then assygined him to one of three allowed . the hfchoet wali swarsy i :
groups: those who could not ke saved no matter what thed: Lwcs The rich natiens of tho o0
was done for them: those who could not survive withk- Bfeboat The poor are swammingin il .
out aid but would survive with aid: and those who to be aliowed in the bour
would ~urvive if nothang were done for them Tive rich natons carna feed the Foe

Using this svsterm, the nations that have exira food the world I ihev trv o feed eversorne e
would make a decision (o divide the other nations of supply welibesoread o thinancever e v sa
the world into three groups: When the Nret enisi< arises hecnusv ol oo

Group 1. Nations that need a great deal of foud a1d another reason. the availab.e globn! fu o -0
over a long period of time but cculd not be saved be- not be adoguate to feed evervone
cause their prublem: 1a too great. The-c nations would Because the populations of the prores ot
bebgi\-cn ro a:d grov.rp at a faster pace thap therich. natinn- o

Group 2. Nations that need fuod zid over a long 2 larper anc larger demang ior the hmitzs & ot
period of ume and probably wiil survive if helped. able. Giving focd aid may sxmp]_\.; encoura iy Thv
Theze nations arc given th- aid they need. lation explosion of the poor nations

Group 3. Nations that need aid but have z good
chance of survival if none were given. These might got o The “Lifeboat” approach has the
heip. b.t only afier Greup 2 has been a:ded. : advan:age of denving food aid to o
—— : - — atternp: 1o 3a+ve the fich nauons. Jis o

.o The “tricge” approack divides necay coun.ries advantagues &oe that it does not engan - i
rich natiens in Umes of crisis and goes 100 &0

into groups accord:ng to the abiiity of food aid to
help in their situation. Under this svatem some
pecple are completely left out and receive no food
aid aithoujrh they need 1t. Its percerved benefitis
that crucial fuod surpiuses would not be wasted
on naticns with no chance of survival

tempt the hopeless task of feeding evernor .

C. World Food Barnk—Another proposal would be
toput all the extra food in the world into a World Food
Bank and let each nation that needs food at any time
take food out of the bank to feed its people.

® The "world food bank” approach has the per-
ceived disadvantage of rapidly depleting the
. . world food surpluses and possibly encouraging
the poor nations to continue rapid populaticn
growth. Its perceived advantage s that
. : evervone would have equal access to the world's
surplus food regardless of national boundaries.
F46
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Students re-\ ordzr solL: ors to fnca
distribution prodlexs, bazed Lpc b o
has the roser and datherit, to i-slov-z--
s ch solctions.

Title: FCUD FOWER

Introduction:

This activity is designad to force people to co=:ider
are often ignored when Citizens rexe value cecisions

methods to reso!ve world food distributicm ~-25lems.

to have students Su3gest and discuss the pover factors that mus
corsidered in examining solutions to food distribution on a gl~-
scale. The purpose is not to have students arrive at
based on facts, about the best solution to food distribet
but studants are expected to considar what is poscible

food policies, in light of the power fac-ors

Obiectives:

To identify at least five pouer scurces th
Y : p

To state why a solution to the food prosien

nature.

To recognize that there ray be 3 cifference tetween t

is

-

the possible in establishing world food rolicy.

a

The2 purpose

Lo~
- -

[ r-

a f

tipnr

s -~
Ji t-e2

irm ¢

ion proh
‘noseltin,

interdependent in.

he desirani=

el influence fozd polic..

To recognize “that the food pro5lem must be treated from 2 gloSzi roiia-

than a national perspective,

Tire One class period

Procedure:
——tecure

. Explain to the group thst the goal of this jes
best solution to the world food cistribution ¢
choices given, based on what they ncw krow. A
ultimately might mean the most dasirzble solur

reality be accomplished. Fowever, at
be placed only on the most desiraSle s
perspective,

v F47
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~.B. The existing mackirery av

Distribute Handout 18 to the students, for part one on the hard-
out, ask the group to rank order the five choices that they as
individuals think are the best a2pproacre~ to the food problem.
You will probably have to explain the solutions to the students,
The vocabulary may be difficult. .

3Emmarize-the data and analyze it, using the fo]]dwing Guestions:

A. Wno would or does have the power to i~slement this ides

B. Who would or does hzve the rower to effectively prevent tho
implementation of this proposal?

C. Who would be given the autkority to carry out the ide:z?

D. Do those who have the authority to make the decisions
necessarily have the power to implement the-?

Pcssible answers to A, B8, and { are: national governments (the
role is likely to be different for developing as opposed to
developed countries), farmers, organizations, international
agencies s.ch as thz UN and its related agencies (FAD, World Bark,
etc.), multinational corporations, the Co—=on Marwet, OAS, etc.
The discussion may conclude that there are more grouss capabie of
preventing an action than there are those that car implerent ore,
although the relative power of groups is 2l1wo a factor. It will
also show that there are agencies which are primarily national in
scope making the decisions for an international proble=n, Also,
most of the solutions cannot be aporoved and carried out by the
same body, i.e., item 7 would reguire asproval of the rajor fishiny
nations, and in some cases the irdus:iry within the nasic Gt
none of these could carry out the icea.

Question D can be answered ves pricarily in those solutions that
are national in scope. It will be 2lroct alweys no for those the:

-

czll for international cooperatio- a~2’ .- menege-ent,

Asx the group agairn to rank orcder --~e - szestions in part cre con
the handout which they think are rz. " .i.2ly to be achiaved. They
should consider the diccussion on relative powsr and authorizty

factors involved.

Discuss the new ratings. Are there changes? If so, why? Are
students more pessimistic or less pessimistic a2hout soiving focd
distribution problems? Sore factors affecting treir cpinizcns

might be:

A. The relztive ease with wiaich a particular power ¢roup may be
tnfluencedc.

3. The numter of power groups that might berefit from such a

decision.
C. The be-efits that may accrie to the ~ost siganiticant power

groups.

2

decision.
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‘ 1. Rank oréer the following sugges:icns accor
which you think is the bast apnroach 1o wo
distributicn problems. For ex tample: 1 in

the suggestion you feel is bes:, 2 is the n
and so on. Continue until you have made fi

(2) Establish a world food bank to be buiit u
countries who have £ood and taken fro by
who don't have enough foos. .

(3 Establish a plan for globally cozcrdirarted
grain reserve policies.

{(4) Inérease U. S. tec%nicgl and fina:ci

coqntr" €S .

(5) Develop a longz—term foo2 aid col
with extra food givs tha=+ 3t
made up of manv nations such 23 +the VWor:

.' v United llations.

Change food management and land Gunex sSniD
for maximum government control cf food joba

J
I+
O
O

(7) Establish an internatiocnal grous to contr
the world's oceans.

(8) .iv2 countries that derend on one crop or. prod

special treatment in the world tra
example, = c©ne country's corn may s
price than a country that raises o

2. Questions for “iscussion: Poser and Fathority

A. Who would or does have the pcwer <o put <h:
efrect? : '

B. Who wculd or does have ths power’
the implementation of this pPropos

U et
’-l

. €. Who would be given the aibithoritv to se2 tha
would be carried out?

c 1977
o F49
ERIC

- d . *
PAFulText provided by ERIC "
, : _ ,
1.

(1) Return 211 of the unused U.S. cropland +*o crcliaeltinn.

ich countries
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D. Do those who have the zuthoariz-r 5 =2t crvicicns
necersaxily have the ciwer to armzl d

3. Now rank order the sujgzstions agzin Zrc- 1 <0 5 in
which proposals you thini are -o Sotel o L ire
. given ithe pover and authovity Sursicol. 3

‘ | | < 1977 CTI=

ERIC | Fo0
. _ . i



-~ Title: Editorial: 1I:ssues of Food (Mary Lcu Mohier)

‘ Introducticon:

Due to the increasing world problem of food shortzges. more ard mora
opinions about the problem and suggested solutions are being expresscd
through the media. This activity gives the students - means nf express-
ing their views, and ar understanding of the purpose for editcriais.

LESSON ORJECTIVES:

After comp1e£ing the activity, the student shouid be able to:
1. State a pesition on the ‘food issue and support the position.
2. Write an editorial on the fooc issue.
3. ldentify positions taken in some current editcrials.

v MECHANICS:

Time: One class period
Materiails: Editorial pages from several newspapers Or magazines.

ACTIVITY:

1. Discuss the purpose of editorials with the class.

- ' 2. Pass editorials clipped from newspzpers, and magazines to
‘ each member of class. Have them identify statements and
support.

3. Class members 2z2ch write their own editorial based on previous
discu’ ijons of inhe food issue.

Fd1

] &




-
o
Z

144 :



‘ Title: PERSONAL I“YENTORY
Introduction: If students want to "know what they can do about the

"energy probliem," they can start with their own personal life styles.
The following activity is designed to check students’ energy

corisumption and give cause for reflection on ways students can

conserve.

Objectives:

To inventory student behavior regarding their consumption of energy.

To reflect on and change student behavior about personal energy
consumption. .

Grade Level: 7-12

Yime: 30 minutes

Msterials: Handout, "Personal Inventory"

. Basic Skills Focus: A. Forming generalizations from data

B. Values clarification

C. Observation

Prccedure:

Step 1. Distribute one copy of the handout to each student.
Step 2. Allow time for students to fill out the survey.

Deoriefing:
1. Accor-ing Lo the inventory, are students spending energy or
saving energy:

2. Discuss what specific ways students could change their habits to
conserve energy.

‘ : Patricia A. Heist




PERSONAL INVENTORY

1. When I leave a room, I always turn out the light if it is
not needed by someone else.
2. When no one is watching the TV or listening to the radio,

I always turn them off.

(XN
.

When I get a car (or if you have one), my first concern

will be how much energy it will save.
4. When I eat, I always take as much as ! can eat, and eat

all that 1 take.

5. I walk, ride by bicycle, or take the bus to school instead

. of using the car.

6. I am willing to make changes in my life style to conserve

energy. -

7. 1 check to see that the thermostat is set no higher than

68 degrees in the winter.

c 1978 (71




Title: WHAT ARE THE POWER USERS?
Introductjon: Modern American households are full of many items

that use power of various forms. The purpose - +“ris activity is
to give the students an opportunity to list and axam ne what
tnese power-users are. It is interesting to ex>— 'ne the various
sources of power used in the home. -

Objectives:

To 1ist and examine things around the house that use power.

To classify the item; according to kind of power used.

To determine what kinds of power are used mrct frequently at home.

Grade Level: 1-12

Time: Part of two class periods and time at home
Materials: Pencils and paper

Procedure:

Step 1. Have a short ciass discussion about things which use power.
Include the following kinds of power in the discussion:
b>ttery, gasoline, electric, natural gas, hand power, 0il, -
air, and solar. Some examples are:

battery: fTash1ight. toy robot
gasoline: lawn mower, car
electric: - 1ights, refrigerator

natural gas: furnace, water heater
hand power: food grinder, non-electric can opener,
broom, screw driver

- 0il: g oi{1 lamp, some furaaces
afr: - toy pin wheel, wind mill, clothes line
'solar: greenhouse

Step 2. Ask the students to make a 1ist of as many things as
. possible in their homes which use power of any kind.

Step 3. The next day in class ask students to crganize the items in
their 1ists according to the kinds of power used (refer to
the above examples.)

Bary K. Smith



Step 4.

Step 5.

Step €.

Step 7.

Step 8.

On large sheets of pap.r (or on the ch@lkdoayrq) write the
following headings:

A. battery E. hand power
B. gasoline F. oil

C. electric G. air

C. natural gas H. sol3"

With the students referring to their O%n ligtg, compile a
master list which will include everything on 11 wne Tists
the students made at home.

"Men. the master 1ist is complete, discUSs it ysing the
tollowing questions:

A. What do you notice first about the lists>

B. Do some categories include more {t€Mms thy, others? Why?

C. Can:you see any ftems in the 1ist5 Which could be
powered differently? (Or do some ‘tems appear in more
than one 1ist? Example: can open€" and eglectric can
opener. )

D. What items in your home coulddPe Pand poyered 1nstead
of being operated by batteried, el€Ctricity, or other

power?

Does this list give students any insights inty the Energy
Crisis? What are they?

Have students 1ist ways in which we cofSume gpergy Wastefylly,
List ways in which we consume energy wiSely. |jst Changes
they would 1ike to make in the ways th€Y and tpeir families
corserve energy, ‘



‘ Title: WOULD YOU BELIEVE?

Introduction: New inventions have created more uses for energy.

Apericans using these new luxuries have become greater energy
consumers. This activity gives students a chance to check what
energy users they are accustomed tc havirg which were not pert of

their parent's childhoods.
Objectives:

To compare students' childhcod experiences with their parerts’
childhood experiences.

To identity {tems and experiences as “"users of energy."
Grade Level: 4-12

Time: One hour

Materials: Handout, "Would You Believe"

. Procedure:
Step 1. Distribute handout t. Students and ask them to think.
Have students complete the handout.

Step 2. Collect students' responses and list in one column on a )
' chart. Make a second column for alternatives the parents 7
may have had to use or experieuce.

Step 3. Have students b-  storm items which may be placed in their
parents' column.

Debriefing:
1. Do many of the same items appear on everyone's 1ist?

2. Do students consider these items necessary? Which one would
they be willing to give up?

3. How did their parents live without these iiems or experiences?
Would students Tike to have experienced thc!: parents’ childhood?

4. Which items on the 1ist wduld students classify as energy “"users"?

"Patricia A, Helst
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5.

Have students check their answers with their parents and discuss
what their parents' childhoods were 1ike. Steer them toward
discussing energy uses and consumption patterns.



t
b

?2...WOULD YOU BELIEVE...??

Name ten things that yocu have or experience which were unknown,

impossible, or unimaginabie for wour parents when they were your age.

10.
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Title: ENERGY USI~. GADGETS

Introduction: The average household has about 29 smcll e]ectrical

appliances tmat use almost 102 of the energy consumed in the home
and cost us precious doilars to operate. Some of these gadgets are
necessary and helpful in everyday living, but the majority are
“convenience gimmicks" that are wastefui and inefficient. Simple
tasks like carving meat, combing.hair, brushing teeth, washing
dishes, squeezing juice and oupening c?ns should be performed with
human energy and noﬁ electrical energy.

Objectives: |

To demonstrate an increased awareness of student energ& consumption.
To collect and categorize data.

To identify alternatives for some energy coﬁsuming-products.

"To determine amounts of energy consumed by household appliances.

To demcnstrate skills in data interpretation.

Grade Level: 5-12 -

Time: 1-2 class periods and time at home

Materfals: iandouts, Cartoon and "Ehergy Using Gadgeté"

Procedure:

Step 1. Distribute handout of cartoon to students. Probe them for
their interpretations of cartoon using the questions
provided.

Step 2. Have students identiiy the applfances shown in the cartoon.
Yow many of them are ir their own home?

Step 3. Distribute “Energy Using Gadgets® (3 pages). Directions ,
are proyided. This activity requires some work at home.
Students will 1ist each energy produc.ng gadget or
appliance in their homes.

Jacqueline Johnson
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Step 4. After they have guthered their data, students then complete
the chart, “Energy Using Gadgets." Encourage students to
categorize their data.

Step 5. Have students determine actual ‘energy consumption of each
- appliance. To calculate the number of kilowatt hours
(kwh) used per month, multiply the wattage by the number .
of hours you expect the appliance to be used in one month.
This will be the number of watt hours. Divide by 1000 to
get kwh. :

Example: Electric coffee pot used 1/2 hour per day:

15 hrs/mgﬂégox 890 watts - 13 4 kwh/month (multioly by 12
’ Tor kwh/year)

Step 6. Encourage students to verbalize responses *n the column
labeled "substitute." Have they ever actiu.illy used or
dene the substitue activity?

Step 7. It is important to stress that although many of these small

appliances consume 1ittle energy, it nevertheless takes a
great deal of energy to produce them.

| - Step 8. Connect this data-gathering activity to the following
. discussion prompters:

A. People in the U.S. consume 100 times the amount of energy
as the average person living in South America.

B. The U.S. is 6 percent of the world's population and
corsumes 40 percent of the world's resources.

Follow-up:

i [
Ask students to actually do several substitute activities for one week.
Example: Towel dry hair instzad of using a hair dryer.

E9
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Identify all the appliiances on this'pa

How many of them are in your home?

Directions
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"What Is Energy?”
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Aruitoxt provided by Eic:
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@ f ENERGY USING GADGETS

The average household has about 29 small electrical appliances that
use almost 10% of the energy consumed in the home and cost us
precious dollars to operate. Some of these gadgets ar=z necessary
and helpful in everyday living, but the majority are "ccnvenience
gimmicks" that are wasteful and inefficient. Simple tasks like
carving meat, combing hair, brushing teeth, washing dishes,
squeezing juice and opening cans should be performed with human
energy and not electrical energy.

Directions:
1. Count the number of eiectri- 1 appliznces ir your own home.

2. Create categories for your appliances {i.e., kitcher devices,
. gardening tools, entertainment, grooming appliances).

3. List your appliances in categories on the foliowirg page.

4. Uc some research to determine the number cf kifpwatt hours each
2ppiiance consumes annually. A kilowatt hour is most often
used when measuring electrical consumption in homes and factories.

txample: a 100 watt bulb burning for 10 hours uses 1 kilowatt
. hour of energy. ' v

5. Now, brainstorm a substitute for each appliance.

6.. List the apcliances that are used most frequc .iv {i.e., on a
daily basis, - :

.

7. Llist the‘aﬁb1iances that are abso]ute1y necessary.

‘8. List the app]iances that you can easily do without.

& o - o
- ) _ ¢ 1978 CTIR
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® - ENERoY Using GADGETS

ENERGY APPLIANCES KILOWATT HCURS SUBSTITUTE 0

IN MY HOUSE CONSUMED ANNUALLY : !

i If you didn't have it, ,

+ what would you do or use?j
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Electric Appliances

Kilowatt Hours
Consumed Annually

Blender
Carving knife
Co¥fee maker
Dishwasher

Egg cooker

Garbage disposal

Trash compactor

Clothes dryer

Iron
tiectric blanket

Humidifier

»

Portable heater
Hair dryer
Germ.cidal lamp

Sun lamp

Shaver
Toothbrush

Vibrator

Clock

Can opener

Lawn mower/clipoer

Hedge clipper
Saw

Paint mixer

15
8
106
363
14

30
50

993

144

147

163

176
14
141
16

[ )

£

Substitute
egg beater and strong arm
sharp knife
do without
wash dishes by hand

cook eggs in boiling water
used for tea or coffee

compost food waste

manually shred trash and
crush carns

hang clothes to dry outside
in summer and inside in
winter (to help _.humidify)
wear permanent press clothing
sleep with extra blarkets

put a pan of water on the
radiator, hang up wet

c othes, or open the bathroom
door after a shower

heavier clothing

dry towei, Strong arms

do without

go outside and enjoy the
sunshine

grow a beard

brush by hand

physical exercise

wind-up clock

marzal can opener
hand—pgwered mower/clipper
hand-powered clipper
hand-powered saw

rand-powered mixer
. c 1978 CTIR



A selection of ads on energy
are provided as advertising
data to analyze.

Title: ENERGY ADS

Introduction: A great deal of advertising has been given impetus

by the erergy crisis. Ten vears ago the advertisements on the
accompanying handouts would not have been in print. This acivity
asks students to look at a series of ads to analyze some of the
basic techniques employed.

Objective:

To deduce and 1ist some of the basic issues that are addressed in
encrgy advertising.

Grade Level: 6-12

Time: 1% hours | ‘ .
) Hateria]s; Handout, "Energy Advertisir.”

. : " Procedure:

Step 1. Divide class in’ ~.2 groups or students.

Step 2. Distribute fiv: . 1douts to each group sG that each group
has different ads.

Step 3. Ask each group to concentrate on the following questioins:

e. Wrail soluiions to the energy crisis are cuggested in
the acs?

b. Are consumers baing asked to consume rather than to save?

c. Ky would oi? companies and utility companies wish to
advertise for conservation when their main interest is

in selling products?

What new companies might be sitarted as a result of the
energy issue?

Gary R. Smith and Fatricia A. Heist

E14
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Step 4.

tep 5.

Step 6.

Categorize ads in the following categories (some ads can
be put in mo-2 than one category):

3. conservation

b. energy alternatives

€. types of industry or company

d.' types of ¢ ergy

e. any other categories students can brainstorm

Discuss what specific products are being advertised to
save energy.

Looking at th: advertisements, can students see a reas:-
for gasolir., coal, and other energy relaied prices to
increase 1n recent years?

E15
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Aruitoxt provided by Eic:

Stean. brlpmg PRy Sm—— lrapprd 0|I in wld wells. Al a cost, to dre=, of$45 mnﬂm lhxa um ﬁcld alon.

We're going all out to
uef voir the energy vou

than c-\}ilnring. More
Cumn driling. And more
Mo  Gramsalle, than dv\vlnpil‘" alter-
Chuantan, Tesas o Toe, 1HC SOpIFces of ¢ nergdy.
Weper -'mn;_' back to reopeen old ull
weedls. They re wells that were no longer
produc tive and we had no practical
wan {o recover the otl we Anew

nesad. That includes maoie

At one field here in the U500 we are n~:nj_'
~team as a recovery method. We're foren

<team down 34 wells there, The e and

pressure of the steam work to help osen
the ol and aid recover,

Its an enormousiy Eeult and
evpensive operation, So fan welve ~peni
15 million and we estimate we'll e
to spend about another 8147 nullion
before the field is depleted. And 1> qu-i

one of .t Manv wavs we re

restatned. But todas, we are abls 2 - working hard 10 rieet vour energs
«over some of that ol TEXASO! needs for the | -
o re over sonwe of that ol - needs for the future,

We’rqmrldaghbepmm.

E'h 1(.;"
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Aruitoxt provided by Eic:

- To become less dependent on
foreign o1l we need more than Amencar Oil.
We need Amencan energy.

and the nnanaal strength o go

In the last few years. Amenca’s more domestic pewroleum. it's
dependence on oil from other imperatve that we also develop beyond petrolcum —1nto coal.
countnes has iacreased (o about other kinds of energy. uraruum and newer forms of
45 pervent of our total consump- For ex.mple. there’s enough energy
3 ) coal and urantuman the US © That's the best way o reduce
One way to reduce that depend- mect our ennrg needs unul solar our dcpcndcncc on fnrcxgn ol
EACT Iy 1O COMNETVE energy Lo Use power and other fuels of the future ’
1t more waely and efficiently cair begin W play = significant role @onoco)
And while companies such as We think it’s 2 good thing that
Conooo continue (O seaich for Conoa has the <kill=a nennle Doir; more with energ.

To i8N MO. 8 800Ut Wha! wa T8 JOIng with ensrgy. wrile Dept . Continenta! Od Company. Stamfore. Conn 06904

E17
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Aruitoxt provided by Eic:

Price $16,000 per untt (minimum lnvastment % unt)

Program & $20,005,000; closes June 15, 1978

Program Ii: $15,000,000; closes September 15, 1978

‘The program, with Apache Corporation as its operater,
will expiore for and deveiop off and gas reservas In
hoUnitodShb&ﬁ%dﬂnMMﬂboWb
exploration and 15% wested in the drilling of dovel-
opmenta! wells.

ﬁ“—b*-*hdm.md.*b.a

e and enly b Gane
&mﬂ =)

!
5  Celorade Epergy Research lnstruiie
N ¥ 2221 East Street
n Golden, Colorado 80401 .
- Request for Qualifications .
= § The Color 3o Energy Resacrch lashnuae (CER() 13 the 1mde
2 rgomIoNOn with retporaibility to the leguiotve ond [+ 5
=S ecutive bronches of Siote government with data and irior:
71 motwon on energy-teioled istues. This it acheeved, in pdilt,
Fi! theough o progrom of controct rerecrch proiscts .
T A1 tha nme, CERY proposes 10 spomsor ressarch i the

.
-
-m

Si!

EESEEBE

E18

i fokowing orees: I

b". oA revew ond enclyss of the relotonihp of enethy

¢ development and woter use in Coloroco

* i ® An gralyss of the interoctons between coo! developmlie’

ond torsporiaton ollernctives n Colorase -3

e n

oAn onolyus of the exonomuc impoch of potennol anergy
- comervehon pobcres in Colorodo ’

® An onolyws of energy comumption parerns n (ol

rode.

¢ Developent of o methodology fo anolyze the impoct o
2 ‘Nettern snergy development on the Dewe: Meko
> orea .
' & an onalyus of sthe potentiol for recuced eme gy trom

porighor caats frormn chonges in stote mehtons. and

~ . ranulmary foctors

¢ Development of oiteria for ossesiing the reionve sucoms
of ol shale development in Colorodo
¢ Enhancement of cool developments plonning in Cele

2 1040, .

H your orgomzohon it Quokifed 1o perform resecrch in
these orecs, contoct Pam Dovis at CERi, {303} 279-2881,
for @ information pockoge of project summories ead
swtructiom for submetting quolificahions. .

CERf wilf occept requests for this informoncn pockoge only
wtll 5 p.m., Agril 14, 1978. Qualificanon siotements e
h;;ttdnd ot CERi's office no iater than 5 p.m., April 24,
1978. .

The publicoton of this research ogendc doss ne! constitde
o commitmerr to fund sny or all of th. listed projects

c 1978 CTI
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Aruitoxt provided by Eic:

WE'RE GOI & TO

; e 1 ~ v 3 f ’~.~w *-.v:
¥ B X A VR EAST EArR T ..*” =5 ot an
Slmwn here is our newly complet c-d ll4 mile:16-inch plpelme whk h will soon enabie
Madden Deep Field in Central Wy()mm;.

us tostep up the tlow ol natural pas from the M
Archwsve cinturkad cn anethier pliceline project - 1S miles 6U23- snd 5G-in i,

p!px}l-;;;: anVc‘nnlng.md( ‘olorado to complete "loop~lines extend:ing from o' - Deser:
bpmu_,s Field in Southwestern Wyomin.g to Denver, Completion of this link is sc hedule

for i he fall of 1978, in time lor the 19781979 winter.
We e also installing new gas compression lacilities on on..rWyc ng main line 1o help

(ranspon new gas supplies to market.
In addition. we've just completed a new “sweetening” plant acdjacent tq the productive

Table Rock Field.
All these comprise ar expansion program that will tio along way to assist ir gathering.
processing and moving t.:.¢ major new naiural gas supplies beingdeveloped inWyoming

ad clsewlicre in the Rocky Mountain arca
Obvtousiv. expansion hike this is costiv. But. it's well orthit. considering the roic
these Lacalities will play in bolstering the fiow ol natural £3S 10 our customers.

And assuring you a continuous supplv ol thi.- clean-bus ning energy. Tomorrow.
And the dav alter tomorrow.

Ei9 Cc 1978 CTIR
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Aruitoxt provided by Eic:

Tl eney el D

el ..;:wu.conhnue:uk-

'
B g ~
HIR T

Vbﬁﬁﬂﬁuh

ST

TS Je el

) lr‘s BZ.'I"‘Emk.;:‘f am;.x‘...._ L0t Tail sk CRRME !
Ht costs cmlsurwrs: hsss tee
3.1ts envirvtimgataliy clez. .

~

4 'i'ns pxpe.ma system x.a tr rew gxhiverd.

S 3 e L B Y T TS S 2 T SIS N
. . V- by, .. . v ot i . . .
it . R F ST TR AP ERITRING FRFFR I

I TRIFRCRTRNE P S RS YL R ETEEE TR CE S

tutly v 7 b e

R RN S

The o

Conserve izday's gas
while wa're getting tomorrow's.

 t [} : . R . .
MAETIS BRSO B A S I R P

American Gas
Association
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A report on a matter of public interest: 1

®  moreserviczo

In 1973, when the OPEC
oil embargo went into effect, the Bell
System committed ‘tself 1o reducing its
energy consumption. That commitmeni
has been fulfilled. Ir four years, the
Bell System has saved the energ)
equivalent of almost 24 million barrcls
of oil and over 415 million dollars in
encrgy costs —savings that help hoi:
down the cost of your tclcphone bills.

Today. the Bell System is act u: iy

using 11 per cent less energy than 1t d.4d
- in 1973, even though the number of

PR .S .
‘ -_-;_‘;_,_: .
z“‘.;-f
te_iephones in servicc has rise‘n over 16

per cent and the volume of business has

increased 33 per cent.
Here's how we are combining

common sense with uncommon technol-

ogy in four basic arcas to achieve Zcro
" Energy Growth. :
Telephones are reconditioned

three times.

The Bell System's energy needs
bgin with the power and fuel necessany
to design and manufacture the basic

ERIC . B2

How the Belk Sys*éem b3 painin

¥ 4

c- Gf l@S& ﬁhc

communications components —cabics.
wire and equipment such as your hovic
teleprionc. '

In general, it takes r.uci. o
energy to manufacture such items fmm
scratch than it does to recycie then
Because Bell System equxpmerx i
desior - d by Bell Labs 1o be reliar
repaire icund recyclanle extens. ¢
energy cutbacks . ave been realized
through 40 years of recyeling andt reuse
New, more cnergy-cfficierit processces
are constantly being devised by Western
Electric, some of which ¢niail
modifying origina. Jdesigns for
even greater materials and
power savings.

Since 1974, the Bel! con-
servation program has sa\ed
the energy equivalent of over
three million barrels of o1l by
recycling metals. Aiso. morc
than six miliion equivalent
barrels of oil have been saved
through the reuse of cquip-
ment. Fhe average telephone,
tor examnic, s recomdinioned
three times before it is cne-
patrable or obsolete

New technoiogy does
mare with iess.
Another =rea in which th¢ Bel!
System is cffecting energy savings is 1.0
power for switching and transmissicr
equipment. Constantly, new energy-
saving technology is being added to
the system. /tem. Over two billion
powersaving transistors, diodes and
integra: . 2 circuits have been put into
use. [rerr: Light Emitting Diodes
(LEDs) are replacing incandescent
bulbs in switchboards . ad telephones.

saving over 90 per cent of the pre-

viously required power. /tem: A new
c 1978 CTIR
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nﬁcroprecessor called MAC-8 is less
than onc-tenth the size of a postage

stamg ct contains the equivalent of
over’/, transistors. The MAC-8 can

execute several hundred clectronic
“thinking” functions, yet it will opcrate
on only one-tenth of a watt of power.

Smalier vehicles power
Twenty-two per cent of Be,
n requirements are in fuel for .
fleet of over 170,000 vehicles, the larg-
est privately owned and operated motor
fleet in the world. Here, a number of
commonsensc procedures have been
" adopted: engines are carefully tuned for
eak efficiency, smaller and more fuel-

efficient vehicles are being used, TS

and shuttle services have been set
up between some company loca-
tions In addition, New York
Telephone Company is experi-
menting with nonpolluting.
energy-saving electric-powered
trucks. Due to these and other
efforts, the Bell System in 1976
use~ over five per cent less motor
fuei than in 1973.

Even employees’ body
beat is used.

/ Heating. iighting and air
conditioning of Bell System’s
25,600 buildings account for 45
‘per cenit of its energy noads. ol
Broad economics have been achieved
simply by removing t:ousans of

unnecessary lights; by lowering tempere-

iure scttings; by cutiing back or hai
water temperatures; a..d by heating or
cooling unoccupied areas only to the
extent r~quired for equipment
operations. ¢
Moving beyond the obvious con-

servation measures, the Bell System
created a building energy management
program to redesign and retrofit exist-
ing buildings to improve their energy
efficiency. Twe examples of other power-
savipp programs at E-!l facilities: _

" On windy Block !sland. Rhode
Island. the New Englanc (clephone

o Company began operating a wind

dynamo in September. 1976. It can pro-
duce up to 15 kilov-atts of electricity o
power a central o:fice and microwave
radio terminal. Excess power from the
windmil s fed back 1othe power
company.

« In AT&T's new Basking Ridge.
New Jersey. facility, an innovative com-
puterized system heats about 12 mil-
lion feet of office space by recovering
excess heat from the building environ-
ment — lights, equipment and the bod.
heat of employees. It is estimated that the
system uses 25 per cent less energy than
conventional heating/cooling systems.

Bell trials of solar heating and cool-

o

Windmill helps power central ohone office and microwave
radio ternnnal (tower at right) on Blod b Island -

X < RS N ':._: ',:'-"‘ ] : .'_"
4 , 3 . Ty .
ing are providing valuable data which
should Icad to more widespread use of
alternate energy systems.

_ ‘Today throughout the Rell Sustem.
our commitment tQ energy conservation
is more than a goal: it is an ongoing
reality. And in locking to the future, we
anticipate that :n 1982 we will still be
using no more ene-gy than was used in
1973. Keeping your phone system
the best in the world

—

-

System

c 1978 CTIR
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Aruntex: providea by nic [l

The race against time 1s a race
for more eleciricity

You'll need that electricity t=r
your job and your home

The race 1s on be:
¢ 3use some parts
¢ the US willtace
sernous elecinical
shortages as early
as the late
1970's

As a result,
we have 10

\‘ buses ara rans And

new power planis. as rag dly as
possibie—because they lake
8 i0 years 1c compiele

We have 10 move sw'l', SO
tha: new ofliCes and factures will
liave endugh power 10 O atle
ang to generate new jobe S0
1hat the [OD Marke! wiir kee?
expanding along with Oporiv
ties ‘or advancemen!

Yau'll also need more power 10
benelit from al the elec!nca

. things 1o come: The electnc car

vou'll drve The electne

E23

" You're in a race against Himec.

all of tomorrow’s mirac.. \ai:
saving devices

Yomecke vour eleci . tulute
come true. ConstrucChiorn. miust
GO on. Your electric compary
has the know-how anc s
ready and willing 10 get tnhe 0D
gone

The sooner the bener, 10!
everyone Because it we Lot
do i Now, ime has a we -~ i

The tune calchng uo « " Ls
to build power plants

¢ 1978 CTIR
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WHEN IT COMES
TO SAVING ENERGY...
SUMMER IS THE BEST TiME
TO PREPARE FOR WINTER

And, that's particularly true of insulation. Summer’is the best
time of year tc insulate your home for two very good reasons.
First, because insulation is a heat barrier, it can make your
home noticeably cnoler in the summer by preventing the hot air
that accumulates in your attic each day from seeping intovour
home and second, because summer is considered tc be ofi-

- season; the waiting time to hzve attic insulation installed is

usually much shorter. Public Service Company will be glad to
help you determine whether or not vou need ins_ulation andif so,
how much it will take to bring it up to an R-30 standard. This

inspection service is free. Y
Use the handy coupon below, call 571-7721 or call your loca! Public Service Ce. office.
.------------_--l-----------_-ll--‘
: | . S :
; Yes. I'd like 10 have a Public Service Company representative check my attic insulation. i
i ‘ I
7 S e~ g RS
] - i
3 AGGIESS 2 eeeuecenneacncocnaseaanoeaans ClHY coneevacacorancansaces Z0Pacvonnna. i
: Home Phone .............. e Besttimetocail......... AM .. ...... PM :
] Oftlice Pncné ........ RET RPN PR Besttimetocall......... AM . .......PNM i
£ ' !
i ¥ N R N N _NF¥ N N ¥ §F § ¥ 2 F _F— 5 N ¥
Maid coupon to
Pubkc Service Company ot Colorado
PO Bor B40—Foom 675 J
. Denver, Colorago 3020

E24



WELL INSPECT vuus;: f
- AITIC INSULATIOR

FREE!

Even if you have plenty of
_insulation, we want to heip

you make sure. And if you
need more insulation. we want
to help you determine how
much and wha. kind it wili take .
to bring your insuiationup to
an R-30 standard.

And we want to do it free,

becausce it's in your best interest and °
ours that you have the best possiGie
insulation for energy -onservation
during the winter heating season

and the summer cooling season.

~y. ¥ ¥ ¥y X ¥ X X x X ¥y 2 B B __N _JF _J§ J

L

What's more, if we determine that -
ycu need more insulation, we'li
arrange for the contractor and we'tl
finance the cost, adding mocerate
payments to your u..uty bills. Ang

. we'll see that the contractor stands
tehind his ~Ork.

For arm appointment with a-
Public Service Company insula’ion expert cali us.

There's no obhigation to add insulation. and the '

inspection service IS free, @8R Pllbllc

call 5717721 in ” C§er\ ice
- Denver, or call g m
\ vour local COI pany

?.8.C. ofics.”

B8R 1AYERIOF-CANIC LT Ty

L—--_- [ : '

- 4 "

. ] -_.-“_—---_—-_,——-—w-‘---———-—
. »

v
¥ °
SED EER Wk WD SEE s = T

L ' - - c 1978 CTIR
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Aruitoxt provided by Eic:

~

As home heating getls moge expen-
SIve, wo must hing betler ways 1o
nsulate. A -oa™ insviated Wingows
are designed 10 help reduce unnec’
essary hoat loss and save energy
Alcos Insulated Windows have twin
panes of weided-edge glass,
aluminum-to-vinyl construction in
both sash and frame. plus heavy-
pile westher stripping. Flexible viny!
glazing slimirates chipping and th=
€Ot or inconvenience of periodic

-

Alcoa’s |

sCraping and panting

it your house s air-cond:lioned,
Alcoa insulated Windows will heip
reduce heat penetrationinthe
summer. SO you can save energy
ali year ‘round

Avaiiable in both new consiruction
and replacement units, Alcoa
insulated Windows offer a low-

mgintenance. energy-saving alterna-
i «@loorqnary uninsulated windows.

Fortunately. Aicoa began to develop

T@day, =:

-

"y
A,

e cca ot e

these speCial winJdows long belfore
enerQy supphes became an issue
As 2 resull, we have them toda
when we need them more than ever
For more information on Alcoa's
insulated Windows. wnite Aluminum
Company of America. 600-D Aicoa
Building. Pittsburgh. PA 15219

BALCOA

| lated Windows
can help reduce the heatlc

v




E‘ERGYCOSIS

@ NSERVE IT...

- -Save on water costs with new
. water-soving faucets and fixtures

LETUS REMODEL YOUR
KITCHEN AND BATH

we'll install:
- *New water-saving
4 kitchen faucets

* W ater saving tub,

L Y2 lavarory faucets
e —if T3 *Toilets that use
1 = less water
‘\2 £ ’; ® Energy-conserving
3/" L RN water heaters
= 2 plus ma pther new

MOHes v ing el

DESIGN AND PLANNING - s ame.
SERVICE - %
4. FREEESTIMATES N

E27
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WORRIED? E
by high gas & electric bills?

i
E guiLDING? |

CARADCD 7oy | !

Hi GHEST QUALITY—I.OW PRICES I
‘wood . .. for warmth and charm E

i

i

|

E ‘ |

I WINGRWS |
INCO RATED

i 1610 Wynkoop St.

i

B39,

It

]

Denver, COlo 80202 825-2881 l
“Wood lmu-lm\t 770 times better than aluminum
--—--—--:-m--

E\Eﬂf Y SAVINGS COt PON 5 [7
O Euira diceountof 3 PERCENT O /€
On all orders placed with us during 1978
with CASH IN ADVANCE at the tme the
order 18 placed. Present this coupon w.'h
your order. This offer is void where cou-
pons are taxed, regula.ed or prohibited.

B wixoows, inc. 8252881
" 1610 WYNKOOP. DENVER. COLO. 80202 é

Eemmoeses
c 1978 CTIR
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“I think my Sunstream -
solar water heating system is a
~ great investment.” ... fd,,a/.%

Anne Crawford has joined the growing Grumman stangs for rehability in Gultstream
number of horneowners who eny iImm.ediate executive jets. Grumman trucks. canoes and
sawngs with Grumman Sunstream™ soiar Pearson vacnts

fic waler heatng systems Prices on Grumman Sunstieam systems
; Savings are considerable. because the start at $1.238. plus lransportaion. loca!
hot water an average family of four uses tor laxes ang dealer instatiation
showers washing clcthes and dishes can be
Cost of heating Ihis waler can amount 10 15%  SPACe and pool heating. write G:umman Sun-
10 40% of yout yearly heating bill strear. Bept 201. 4175 Welerans Memoria!
=ighway. Ronkonkoma . New York 11779

The Grumman Sunslream system s an
nvestnent that will pay mcreasing dmaenas GRUMMAN Sunsfream ™

as convennonal encrgy Costs continue 10 rise .
‘ The refiable scurce

Sunstream 1s a product of Grumman tec!: AGereat, 108 et ints L oegly Systoc o
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r ONE SMALL PIZZA

P
—

. .

1ntroduction:

Few students would turn dpwn a pizza, but how to divide it
amony 30 classmates can conplicate things. This activity
just might pass tneir tolerance level as students examine

the ‘inequities in the distribution of enerGy resources on &
global (classroom) level. Alternative methcds of cistrivuticn
are presented to students as they wrestleswith the 1issue,

*How to slice the pie." . .

Objectives:

At the zonclusion 0¥ this activity, students should be able to:

- assess alternative methods of distributicn of global

energy resources
- identify those methods of distribution that are currertiy

in practive, citing reasors for each method

- - speculate about global inequities arnd energy resource

distribution
- articulate about the complexity and difficulty invoivec
in distributing energy resources equitably.

Materials:

hungry students
6" pizza
(optional) 10 grocery bags, felt pens

Procedure:

1. Place the following question on the board:
“How should energy resources be distributad?"

At the tesczher's discreticn, this activity can be intro
duced in one of two ways:

Dramatic Fresentation: Place a small pizza on a ctudent’s.
desk. Obtain 10 grocery bags. Draw a face on each bag.
Plazce one of thne proposals {listed below) in each bag.
“Introduce® each "candidate" to the class, rcading his/her
proposal for allocating world energy resources. _

A second methdd is to list the proposals given bs on the
board with tne question, "How sould energy resou- °~ 2¢€
distributed?” )

E33
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2. Regardless of the method sele:i.ad, students should picx
an alternative for the distrit.ution of global enerjy
resources. ) . ' .

- This can be an individual task during which students
"vote" for a candiate (proposal), or teachers may choose
to divide the class into small groups to promote stucent
interaction.

b

"WOTE: , Watch out! Some students may become too frustrated, waiting

for a decision on who will get the pizza. Such frustratiorn
may be exhibited by "stealing" and/or "eating" the pizza in
full view of the rest of the class. If this oc rs, the
implications for debriefing the activity are many. Hd« LT .G
CAN DEVELOPING HATIONS WAIT FOR ANSWERS™TO ENERGY ISSULS?

Debriefing Ideas:

. 4. Which methods(s) of distribution seem the most equitable?
Which seem the least equitable? .

Q

1.‘

2.

3.

5,

Given the state of world energy recsources, which propoce(s)

do

you think are totally unfeasible? Why?

possible responses: #2-If resources were divided equaiiy,
no nation would get the energy resources it needs.
#2-1ts too late. The rainy day has arrived. \

Given ti.» state of worid energy resources, which proposal(s;

do

you think explain our current glcual energy zitualion?

Defend your enswers.

‘#1 OPEC's prices.

possible resaonses:

#4 Depending on s.udents perceptions, "high graces” may

be interpreted as "technology . .

§5 Other students may interpret technology as "nard work."

#£7 Foréigh aid and investments can be viewed as "contributions,”
provicding a rationale for consumptive patterns among cevelorec
nations.

#8 Since we've already developed, we're "first in line."

#9 Using the Middle East, pernaps this proposal cen be
justified. 2

Given the staie of world energy resources, which proposail(s)
would be the most difficult to-implement? Defend your answess.

B

possible responses:

$§4,5,6,7. Reaching consensus on criteria such as "high grades,”
“hard workers," “neediest,” and "contributors" is a difficult
task.

—

hY

(Responses will vary) E3
* Nz
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5. Which methdd(s) do you think could lead to conflict?

possible responses: #8-wars; #l-beveloping'nations PiGght
. get fed up with being "out-priced." #9-Hoarding resources
could lead to conflict. ’

Extending Lear ing Ideas:

1. As a research project, have students obtain the data necessar,
to translate the "pizza" into a circle craph, illustrating
consumptive patterns among world areas. ’

2. Students could become "campaigﬁvmanagers" urging support fcr
candidated representing each proposal.

3. Set up a role-reversal. How would & Nigerian, Iﬁdian or
Brazilian respond to each proposal?

4. Allow students to select and prove how ore or two of the
£ .

proposals are in practice today. This option requires furtiner
resear *h,

PROPQOSALS

. HOW SHOULD ENERGY RESOURCES LE DISTRIBUTED?
1. Sell to the highest bidder.

2. DiviQe equally among all of us.

3. Save for a rainy day.

. 4. Give to the people with the highest grades.

. Award to the hardest workers in class.

Give to the neediest beop]e in class.

Award to the people who have contributed the mest to class.

5

6

7

8. First come., first serve.

9 Give it to the person whose desk it is nn.
0

Give it to the strongest, person in class.

v

Notef.‘Students may develop "write-in" candidates advocating different

. proposals.

This activity is adapted from, "Apples," Center for Teaching International
P=~l1s*ions, University of Denver. Credit for tne original activity is
THKUC to Jerry McCracken, Metroplitan State College, Denver, (Coloraco.
e *  E35 ()ﬂ“- . .
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e Distortions! Distortions!

Introduction:

. Sometimes the visual impact of "distortion maps" can make
.a point better than words. In this activity, students areg

shown a2 world map that distorts the areas of the world where
most energy resources are located. Students can tect their
geography skills, identifying Ind1a, Wigeria and Brazil on
this map. They are then asked to "make a hunch" about where
most.of this energy is consumed. -

A d1scus;1on on d1str1th1on of, energy resources “ahd how it
is related to g]obal 1nterdependence concludes this activity

PR

Objectives:

At the conclusion of this activity.s- ~“~»nts should be abie to:

-locate India, iNigeria and.Brazi’ '~ ‘Aree world map
-identify areas of the world wher:t | reserves are founc-
and areas where 0il reserves are consuned - -
-define global 1nterdependenc»

Materials:

3 maps (duplicate one set per group)
1) blank world map
2) Global 0i71 Reserves
3) (students develop own title; shoulc resemble sor. o:
like, "Global Consumption.")

Procedure:

1. Divide class into small groups. .Distribute the firs. we
map to each group. Students should complete the rass .-m
given on map 1. (5-10 minutes)

2. Distribute the second map to each group. As t-¢, znswer
5

y
molr et

the questions on this map, some shoLic express
the large size of WNigeria and the smal size 07 [~Zia.

Ask them to speculate why this is so. Probe tnem f:~ther

to make hypotheses about which naticns might fave t2> import

or export oil.

3. Next, ask students to speculate about.what & Lcrsumption
map might look like.

Opiional: Distribute a blank wecrld map and felt pens for

students tq. display their hypotneses. Let them make sone
“hunches" in. their groups, creating their own distortion
~ maps. These hunches can be compared later when students

receive map 3.

s

4. Fina]]y, distribute map 3, encouraging students to conpare

maps 2 and 3 as they locate India, Nigeria and Brazil.

Experimental material from the Proaect for an Energy Enriched Curriculum, NSTA,
Boulder. Colorado, 1278. = E36 '




Debriefing ldeas:

‘ 1. ‘Using all three maps, define global interdependence.
2. . What does interdependence have to do with the current

energy situation?
3. Usc these maps to explain the followiny statement:

"“The average American consumes 19 times more
energy than the average person in Brazil, 62
more times than the average person in India
and 188 times tne average Wigerian."

E37
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Locate India, Nigeria, Brazil and the United States.

Circle the following world areas:
dorth America
Latin America
Middle East
Africa
Asia-

E39
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MAP 2 GLOBAL OIL RESERVES

h
0 \

NEE %
: )

\
N4
| 74

Find India, Nigeria,‘Brazi1 and the United States on this mar.
¥hich area of the world is distorted to become oversized?
Which area ot the world is distorted to become very small?

Which nation that we have studied could probably export 0il1?
Why? "

sl

Which nation will protaly have to import oil, especially if this
nation develops this same way the United States developed?

Why?

¥ 40
297




MAP 3

Find India, Nigeria, Brazil and the United States on this map.

List as many ngtibns or w-rld areas that you can that are
distorted to become oversized. . .

'th are they distorted in this way? -

List as many nations or world areas that you can that are
distorted to become much smaller.

Why are ‘they distorted in this wdy?

Give -this map a title,

E 41
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i'LL DOUBLE THAT!

' Overview

This lesson is intended to reinforce the concept of exponential
growth and to give students concrete eéxperiences in applying the
ceacept to energy. Given statistical data, students will develop
a set of graphs which will illustrate the importance of the var-
iable, increase ovcr present consumption. “Doubling time" wil]
t¢ illustratec as tne entire class cevelops a larvge bulletin-
bocrd size graph of U.S. 071 Consumption. And they will sharpen
criticel thirking skills as tiiey examine and try tc "gebunk" mis-
leading 33i3tements in advertisements on the present energy situa-

tion.

Objectives:

The student should be‘able to:

1. Define ancd calculate doubling time.
2. Graph-statistical data. ‘
i 3. Apply the concept of exponential growtih to energy production
‘ and consumption, using statistical data.
v 4,

Tine Allotment: : cIaSS'periods

Materials:

(lgentifed with activities)
Activity 1 "The Facts, Please"
Activity 2 “I'11 Double That" -

Lxperinenta?l waterial from tie rrotect for an Tneray trriched
Cufrjcu]um[ “ational Science Teucncers fv50Ccidtron, noulcer,
Celoravu, 197&. Pachket weveloper: Jacquelyn Jeinson, Cherry

’

{reel (Colorucn) Schocls.

E42
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ACTIVITY 1: THE Fagy , pase

Materials.:

student worksheets:
“The Facts, Please: (Coal"
“The Facts, Please: 0il"

Time Allotment: one class Period

Procedure: -

1. Present students with the 4 ‘
“The Facts Please: Coal.n 3ta sh€€l op coal for Activity I,

space provicded for this ex have thenm graPh the data in the
er'C"is*&- Teacher graph provided.)

2. Ask: "As the rate of coOn
happens to the number of
years gecreases. MWe have ,

our entire coal supply 1S de

sumbtion 0f coal increases, what

Arg reMdining?" (The number of
Shorter amgount of time before
pjeted.) .

NOTE: Me sure nts
the‘variggie on t;:uggr120:23er5t?2d(the relationship between
sresirt Sinduspelen) e 002117 et ncreere oher

..."Experts estimate that j

to last 320 years at Eigésﬂzj:jjjlzas enough coal reserves
the energyAcrigis‘seem ? p°]1l$;:f—E%§EEo:§ugZ§lon m?:1?g
true-that America’'s coa r Secyes Woul g iaét 20..éa s
present rates of consumPliq ST : 320 years a

U.-. Government is to aChieyé Howeéver the ppolicy of the

- . A d ' h
tion. If coal reserves wij,® réPlo_Srowth of coel consump-
ot consumption, the 1ife e 1 935t 320 years at present rates

. s Xp cy f . s
growth of consumptior are g5&ctal Or various rates of
data sheet.) Siven in the table. (See student

R Sg'aﬁlii”t A. Baltiett
| Un?vef'sigt of A5§r0ghysics
(Quoted ;Y of ‘€0 Orado

Rugust 9" the Loloraco Daily,

Distribute second worksheey
the same procedure for thig’
data to construct a par 9ry
The bar graph will j1Tustr
as tie U./S. consumption OF
it helpfuT to reflect on tj

w
[}

wThe Facts, Please: 0il." Use

aDh.' (Teacher graph provided.)

t? the Numbeyr of years remaining
Oi] increaseg, Stydents will find
€ipy owh aGes as they calculate the

worksheéet. 'Students will interpret



{ife expectancy of U.S. petrgieum at different rates of

O consumption. )

NdTE? Call students' attention to remaining U.S. petroleum
supplies and mentira the fact that these estimates are based
on assuming the maximum potential of Alaskan oil and U.S. o0il

shale.

: O . .
ERl(: | . E44 \
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il cstimate LOU estinate
reraining of remaining
erves reserves

] 390

jon Metric Biliion Metric

ons Tons

Let's. vork with
the BIDPOINT of
the hiah and lou
estirates

950
Rillion Metric
B Tons '

———

rt increase
present rates
nsumption

How long will
our coal last?

percent.................320 years
percent.................143 years
percent.................100 years
PErCeNtascrcaceoassanses 79 years
PErCent. cvisearssesssses 06 years
PErCentye vecessacconanss 57 years
PErCenleeesoscrectonanss 50 years
PErCentoeressesnersssaees 45 years
PErCeNtecceeccanssccaons 41 years
percent.ceccccccccasasns 39 years
percent.cccierrocaccanes 35 years

o e e

ad

e

'Albert1 Bartlett, Physics Dept., University of Colorado.

STUDENT DATA SHEET: THE FACTS, PLEASE,

* Graph tie data in the table on the left. ilake tie
vertical axis the yrars remaining and the horizontal
axis the percent incrcase over present consumption
rates. Cc sure to gﬂvc your aranh a title.

TITLE




STUDERT DATA SHEET: THE FACTS, PLEASE,
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Activity 1
Teacher Illustration

TITLE: HOW LONG WILL OUR OIL L&ST?

Activity 1
| Teacher Illustration
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ACTIVITY 2: I'LL DOUBLE THAT!

’
,

kN

-

In thnis activity, students manipulate squares on 2 large graph
(histogram) and demonstrate exponential growth. After calcula-
ting a doubling time of one decade for U.S. oil consumption,
they should understand that when things grow exponentially,
enormous increases in resources are consumed in a very short
time. -

Materials: ‘
wall space the size cf a bulletin board (or use a classroom
door)
butcher paper
construction paper cut into 60 one-inch squares
thumb tacks . E:
marking pens
overheac projector
conies of histegram: U.S. Consumption of 0il, 1910-1980

Time Allotment: 2 periods

Procedure: P

1. Cover large bulletin board or classroom door with butcher
paprr. Project the histogram (provided in packet) cn the
overhead projector, focusing it on the bulletin board or
door. Have students use marking pens to trace the histo-
gram in the lower left corner of the wall or door space.
(Projecte” size can be either the original size or double
the origin.l. [If data is projected to original size, one-
inch construction paper size should.be used. Use two-inch
squares if projected histogram is doubled.) -

2. Ask students to identify the point on the graph that rep-
"~ resents 1980 projected estimate of U.S. consumption of oil.
(7 billion barrels per year) What was 0il consumption in
1978? (6.8 billion barrels.) - '

3. Next, students should fill in theareas on the histogram,
using cut out squares. Allow.students to cut some of the
squares to do this part of the activity.

Ask students what the squares represent. They should be
able to verbalize that the squares represent all the oil
consumed in the U.S. from 1910 to 1980 (projection).

4. Tell students that our consumption of oil is growing at a
rate of 7% per year (estimate). Have students calculate
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the doubling time for our consumption of oil, using.tﬁ;-—
following formula:

rate of growth = coubling ~OR 7% .= 10 years
70 ‘ time - 70

5, Ask students how far the horizontal axis needs to be

extended to accommodate the calculated coubling time?
(10 years) Using 2 marking pen, have a ctudent extend the

porizontal axis on:the histogram to 1990.

This step will make the concept of doubling time very visual.
Stugents now moVe the squares (representing our oil consump-

~tion from 1910-1980) and place them in the space that now
represents 1990. A1l the squares previously used represen-

ting all the oil consumed in the U.S. must now somehOw "fit"

into the ten year period, 1980-1990. In other words, the
zamount, 0f oil that we will need in 1990 (at current grovith
rates) will be equal %0 all the oil we have ever used! See
illustration #1. . :

To check the accuracy of their work, students can
muttiply tne number of barrels they used before
(7 billion barrels) by 2. _ :

6. Calculate anotner doubling time, using the same procedure
outlined above. Remember nOw that all the squares OR the

histogram have to somehow "fit" into this new 10 year period.

Allow stucdents toO manipulate ‘the squares once again. Carry
out this procedure until the entire class has acquired 2
"feel".for doubling time and exponential growth.

To illustrate an exponential curve, have students plot poihts
in the center of the top squcre for each decace. Connect the

"points .in 2 smooth curve. -{See teacher illustration £2.)

Evaluation:

'Hr{te on tne board or distribute to students the "bogus™ news-

release below. Students are required to apply what they have
just learnea about doubling time ana exponential growth .in
evaluating the neWwsrelaase. ‘ _

How many students think this news will end the energy crisis?

" How long will this ngiscovery” fill our needs at current growth

rates? Do students nOW have a nfeel" for exponential growth?

E49 6
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...UPI...2000
0il has been discovered in Anartica.
This discovery is equal to all the
0il consumed by the U.S. -- EVER!
It appears that the energy crisis is
over! U.S. Energy Officials are ela-
ted. Said one, '"We've got oil coming
out our ears." This is indeed a won-
derful day for the people of the

United States.

///
e

Allow students to“refer.ﬁo the class histogram. At current
growth rates, all the 0i1 consumed in 2000 will equal all we've

~ ever known. This "discovery" would accommodate our consumption

: | Y
needs for one more decade. WHEN THIIGS GROW EXPONENTIALLY,
ENOREOUS INCREASES 1ii RESOURCES ARE CONSUMED IN A VERY SHORT

TIME!

ES0



U.S. Consumption of Petroleum
1910-1980

per year

Teacher Transparency Master:

Project to original size or

double. (1 "squares or 2" squares).
Project on to bulletin board of door
covered with outher paper.

Teacher Transparency Master

Billions of barrels of o0il
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TEACHER ILLUSTRATION #1

1 n’l »
it i i i This Lar 1S
With a doubling +ime of one decace, cach
b bar on the graph is cqual to the TOTAL ig‘ég} iﬁathe
b nunoer of squares preceding it. srecedes it.
s+ To check th:s. have.studeﬁié'mahinulate r—
. the rieces foom 1919 to 1970, They will :
equal 1233 consumption.
11 ALL the o1l we will have used 'm__
1969 is equal to all that we
s+ have cver consuned. f
| _ ;
2t ;
[
h
‘ P 5N — :‘
1_‘—1 , ’ ; }
1910 (320 1930 1940 1950 K60 1970 1980 '
. e ; :
TEACHER ILLUSTRATION #2 = i
h § e
U.S. CONSUMPTION Do
OF PCLTROLEUM J
b 1910-1980 7
/

o e A & 4

Students can carry out this 7% ]
5 growth rate (10 yeer doubling J
time) for several more cecades. /

.
‘\

Y Tnev can then plot the points for
an exnonenticl curve., Plot the points

o Ak iki

Billions of Barrels of oil per year

in the center of the top square for / ]
4 each decade. 7 A
4 l
|
2 - —# J
1% |
' T <
' _“‘H-—Hrl l ...- -

19w 190 1430 {95 NS0 1966 191C T

OTHER USES OF TH!S MODEL: |
elop their own “"felt souards.”

Using this format, teachers may choose to dev Do
. Studgnts may also enjoy using this model to devalop the.r own projceis t:’.at
visuaily display the concept of exponential growth. Such PrCJeCtirE?;'Elﬁn

be uscg in discussing other growth rates and energy resourcas.. |
paper, though not easily removed 2%3 also be used with this mo- °
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‘ Tetle: °©NERGY RIGHTS

Introduction: Americans are the greatest “"Sumers of energy. We

consume more than half of ihe world's ener9Y. po we have 2
respoﬁkibility toward the rest of the HOer‘S People? This activity

gives students 2 chance to think about the "’*ghts”‘we have as

energy consumers.

Objective:

To give students a chance to evaluate thei’ Tights as compared to
others.

To let students examine the consequences of the “rights" they
want to have. :

Grade-Lével: 7-12
Time: One hour

\ .
Materials: Handout, "Rights"

. Procedure:

Step 1. Distribute one copy of the handout 0 each student.

Step 2. Have students individually circle the nymber of those
rights they want to have.

Stepn3. Share students' selections and cho?Se five "rights" they
most value.

Debriefing:

1. Can students have all the rights? Are there contradictions among
the rights?

2. Are there other rights related to energ) Students would like to
include?

3. Would an environmentalist answer- the $3™¢ way that students did?

4. Do students feel that they can currently &njoy those five rights
they most value? Are there obstacles t9 Navipg them? Do students
feel that they will be able to enjoy thé Same rights five years
from now? What problems, if any, do théY foresee?

. Patricla K. Felst
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. 5. What role does the government have in guaranteeing that we have
these rights?

6. Are there pressure groups that influence what rights we have
availadble to us?

7. Who determines what rights we will be able to enjoy?

BS54 ' ¢ 1978 CTIR




Every American should have the right to:

1. Have a dishwasher, trash compactor, washer, dryer, freezer, and
any other appliance he can afford and might want.

2. Have as many children as he wants and can afford to support.

3. Build a wind generator in the backyard even if the neighbors think
it's ugly.

4. Commute to work on a bicycle in safe bicycle paths. (Reserved for
bicycles.)

5. Own a car and drive it whenever and however much he wants.

6. Own and drive a Winnebago or large camping trailer on vacation (if

that is what he wants and can afford).

!

7. Observe and enjoy wildlife in its natural state.
8. Own a large speedboat and dune buggy for recreation.

9. Be assured (guaranteed) that any new house purchased will have
maximum insulation and energy-saving features.

. 10. Live in a community that has preserved much of the beauty of natural
' surroundings.

11. Be free from exposure to unsafe substances in food.
12. Camp and hike in unspoiled wilderness.

13. Ride down a wild river.

14. Have access to cheap, convenirnt, reliable, mass *ransit systems in
cities.

15. Have unhampered access to use of the sun for home heating. (Sun shining
on your house c2n't be blc.ked by neighbors.) -

" 16. Be safe from the rossibility of misuse of nuclear materials by
terrorists or from radioactive poisoning from nuclear accidents in
power plants.

17. Have a fire in your own fireplace whenever you want.
18. Buy any kind of car he wants and can afford.
12.. Breathe clean unpolluted air and drink clean water.

' - 20. Travel a long distance on vacation every year.
E55 ¢.1978 CTIR
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RIGHTS (cont.)

21,

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.

Use as much gasoline, natural gas, and electricity every yea= as he
can afford.

Enjoy the convenience of throw-away cans agd bottles.
Eat as much meat in his diet as he likes. \\
Set the thermostat at whatever level he feels is comfortable.

Choose the type of heating he will have in his home. (gas, electric,
wood, fuel o0il, solar)

Live in a single family dwelling, own his own home.
Be educated in a carpeted classroom. |

Take as many baths or showers as they war...

An equal amount of energy to expend as they wish.
Always get.a -free ﬂdrink .of water. -

Mave a vegetable garden that puts a strain on existing water supplies.

Oppose construction of highways and bridges that would change rural
areas to urban areas.

E56 ¢ 1978 CTIR



Title: ENERGY DEADLINES
Introduction: This activity asks students to share thoughts about

| priorities of the social problems facing humankind.

Objectives:

To rank major problems concerning energy and the environment.

To sort out which problems might be of a more immediate nature
than others to solve.

Grade Level: 7-12

Time: 45 minutes

Materials: Transparency Master, “Deadlines"
Transparency overhead projector, screen

Basic Skills Focus: A. Data interpretation and analysis

B. Group discussion (especially concensus
decision making)

C. Values clarification

Procedure:

Step 1. Make a transparency from the master sheet. Project the
transparency on the_screen. N

Step 2. Divide the class into grddﬁs of four to five students.

Step 3. Each group is to rank order all eight of the items according
to what the group members consider to be the most important
deadline to meet, the second most important deadline, and
SO on. ;

Step 4. Each group must come to a concensus on priorities. If
groups cannot achieve concensus on a particular deadline, .
have them find out what the majority would decide and the
person who disagrees may issue a "minority report.*

‘/l.

Gary R. Smith. Adapted from an activity by George G. Otero, Jr.,
Acting Director, Center for Teaching International Relations.
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. Debriefing:

1. How are the deadlines interconnected? That is, how is one
deadline dependent upon meeting another deadline?

2. How do the priority 1ists of the variouswgroups in the room
compare with each other?




° DEADLINES

Number in order of the importance of finding a solution to tF
following energy and environmental problems.

Control nuclear armsS

Establis.. alternatives to oil and fossil fuels
Curb population growth

Develop widespread use of solar.energy

a5

Do away with urban sprawl and congestion
. ___ Eliminate air pollution
Conserve all needed nonrenewable resources

Make certain that endangered species of aniwmals do not
become extinct, sucn as whales, elephants, and tigers.

ESS ' c 1978 CTIR




. Title: TRENDS
Introduction: People, in general, act 1n'pred1ctab1e patterns.

Changes in our society occur slowly. Given these facts, we can

assume thq} certain trends are going to continue. This activity
3

gives students a chance to evaluate energy trends.

Dbjectives:

To give students a chance to examine the megative and positive
trencs related to energy.

To have students relate their actions to energy trends.

Grade Level: 9-12

Time: One hour
Materials: Handout, "Trends"
j Procedure:
f Step 1. Distribute one copy of the handout to each student.
" v Step 2. Have students check those trends they feel will occur.
Step 3. Have students categorize frends into Good, Bad, Wmdecided.

Debriefing:

1. Are there trends listed that students feel will not occur? Why?

2. Do students feel they have the power needed to do anything about
the trends that they listed in the Bad column? What would have to
occur to reverse any or all of the Bad trends?

3. Do certain groups hold the power for change? What groups?

4. Are there trends listed which will create a greater separation
between the “rich” and the "poor"?

5. How do students feel about living in the year 2000 1f these
trends continue?

¢’

. Patricia A. Heist
: _ L »
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Trends assumed most likely to continue through 1985 and in high
probability to 2000:

[ Overall population will continue to increase.

3 Rateﬁaf population growih will continue to decrease in developed
regions and more and more developed regions will arrive at net zero
population growth. '

'EZD Per capita energy demand and use will continue to rise.

[ Production of goods and services will continue to increase.
[ Energy conversion inventions will continue to proliferate.

[J Fossil fuel reserves will continue to diminish and costs
continue to rise. '

[ Lag between invention and implementation of energy technology
will continue to decrease.

[ Technology will continue to do more with less; energy input per
unit of output will continue to decline.

[] State-of-the-art energy conversion efficiency will be used.

[ existing energy converters will be replaced by more efficient
energy converters as they become obsolete and/or worn out.

[ Energy conversion technology will continue to decentralize and
minfaturize.

#

[JLarge bow»v clants will continue to grow in size.

[J Income energy sources will be increz<ingly used.

[ J piscovery of new types and sources of energy and power conversion
will continue to increase.

[ Impact of energy system on the ecological context will continue.

[T world mobflity and use of energy for transportation will continue
to increase. A

c 1978 CTIR
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‘ Trends (continued)

[J World cooperation and globalization of institutions in regard
to energy will increase.

’ D‘Coordination and standardization of tools and contact (end use)
~products regarding energy will increase.

Other Assumptions

[] Total energy and per capita energy consumption cannot continue
to increase forever; enerqgy use will reach a steady state in this

“century or shortly thereafter. :

[C] viable alternatives must be technolcgically feasible b.efore
they are economically feasible.

£62 c 1978 CTIR
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- Step 6.

Step 7.
Step 8.

Ask the—students which world they think we will have. Why?
Which world would they prefer? Why?

What do students think would need to be done to have abundant
energy 50 years from now?

i
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‘ Title: ENERGY USES OF THE FUTIRE
Introduction: One of fup possible worlds awaits us in the future

50 years hence: a world with abundant energy or one in which energy
1s scarce. This activity gives students a chance to imagine what-
_the world will be 11ke 50 years from now.

Objectives: “ ]

Tc imagine what the world will be like in terms of energy 50
years intoc the future.

To write a story of the future.
Grade Level: Kk-6

Time: One class period_

Materials: Pencils and paper

Procvdure: A
. Step 1. Discuss what the students have heard about energy shortages
and the use of power and energy in our society.

Step 2. Ask them to tnink about what the world will b2 like in 50

3 years {f the energy crisis continues and worsens. Then
have them imagine what the world will be 1ike 1f the energy
problems are solved (say, by solar uses) and energy is
abundant.

Step 3. Divide the class intc two groups. Have one group write stories
about the world in 50 years with abundant energy. Have the
other group write about a world 50 years from now with a
critical energy shortage. It might be best to have them
write about one-day in the life of a person of their present
age, or a person of the age they will be in 50 years.

Step 4. Kindergarterers and first graders may draw pictures rather
than write stories, or the stories could be dictated to be

written by older children, the teacher, or aides. Or, one
story contributed to by members of the group could he written
on the chalk board or a large piece of paper.

Step 5. Read the stories aloud and compare ideas from the two groups.

. Gary R. smith
" -g63

0o
9
(O



o

~ Culmination

J Ac}ivi-l' 1es

[y
v

Aruitoxt provided by Eic:




Title: ONE THING LEADS TO ANOTHER

Introduction: In:<--ependence is a concept fundamental to the

understanding of erergy ,.oblems. As indicated in other activities

in this volume, "things ramify," they have conseduences. This

simple exercise-2sks students to draw lines between phrases that

are in some way related to eﬁergy and environmental concerns.

Objectives:

To recognize the interconnections of energy and environmental
problems and issues. )

- To diagram how these issueé interconnect.

Grade lLevel: 6-12

Time: One class period

Materials:- Handout, "Interconnections" g
Handout, "A Wheel"

Basic Skills Focus: A. Values clarification

B. Reading and interpreting graphs

Procedure:
Step 1. Distribute a copy of "Interconnections” to each student.

Step 2. Students may draw iines or arrows connecting the various
phrases. The idea is to show, by use of the lines and
arrows, how one problem, concern, issue, or phenomenon
Teads to another.

Step 3. Ask students to volunteer to hold up their diagrams and
explain how they come up with their lines (arrows) and
diagrams. In other words, how did students create

their diagrams?

Step 4. Distribute copies of “A Wheel" to students. Ask students
to discuss and compare their drawings with the fortune wheel.

Gary R. Smith
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® INTERCONNECTIONS

NOTE: More than one line may be drawn to 27Y of the items.

MORE POLLUTION | - MORE pgap PEOPLE
MORE aU@mcs , #ORE D 1gTY AIR
MORE HUNTERS COMING BACK LESS watER

MORE DEATHS _ - LESS Gas

MORE NOISE ' LESS WUNTERS
MORE FACTOR IES o MORE HEAR ING AIDS
ndas CARS | MORE DROUGHTS

MORE PEOPLE MORE T.ug FOR ANIMALS TO GROW

“ .

LESS ANIMALS LESS TRggs

¢ 1978 CTIR
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‘ *From Growth Implicagtions and the Earth's Fiuture, Education Develojment
Center, Newton, Msss., p. 79. )
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JTitle: PROBLEMS, PROBLEMS

Introduction: In the process of becoming consciously aware of energy

issues, students need:some exposure to the dynamics of how problems

and solutions are interrelated. Many times people see solutions but
fail to realize the consequences of those solutions. When a solution
is proposed and implemented to meet a2 problem, new problems may arise
from the solution itself. This activity asks students to think about
possible consequences when turning to solutions to meet technological
problems. |
Objectives:

To recognize how technological sclutions can have conseque..ces.
To recognize that a solution may not be an answer.

To recognize the principlz of interdependence.

Grade lLevel: 7-12

T’~e: 45 minutes

Materials: Handout, "Consequences”

Procedure:

Step 1. Have students 1list problems that are connectzd with energy.
Step <. Distribute copies of the handout to students.

Step 3. Divide students into groups to discuss possible solutions
and consequences. Have the groups fill in the chart.

Debriefing:
1. For which problems were students able to find solutions?
2. Hould;there be any difficulty in carrying out those solutions?

3. Are the consequences worth the solution?

Gary R. Smith



. 4. Were there problems which had no apparent sclution?

5. Did everyone in your group agree on problems and/or solutions?




® .~ CONSEQUENCES

PROBLEM? SOLUTION CONSEQUENCES

Example: Outdoor Flush toilet Waste treatment, use of
Plumbing Sinks and drains a lot of water, etc.

1. Traffic
congestion

n

Water shortage

c 1378 CTIR

¢
oo




Title: Yes, No, or Maybe (by George Otero)

. Introduction: - Many potential changes can affect one's opinicn of

population changes. In fact, many changes arc suugested by var:.:
groups every day. Some suygqgest we £farm the sea and grow morce fccl

Some sugucst we concentrate on slowing the birth rate. There ar:.

document and/or recognize the pros zi-d cons for proposed chance:s
relating *o population changes. In addition, the participants ¢!

N cuss their preferences and opinions about the likelihood and des
ability of thesz changes. \ '

~Lesson Chjectives: .
l. To document positive and nccative implications of prcpos
changes that coulé affect porulation growth cr food production.
2. To recognize and verbalize pz2rsonal preferences and eva-
luations concerning population-relatec predictions ané possibilis

Mechanjce:
Time: 1 or 2 hours for research
. l class period for discussion
Materials: Duplicate copies of the hancdout titled "Yes,
No, or Maybe." -

¥ Hand out the ditto titled "Yes, No, or Maybe." Tell the
to complete the worksheet based on the knowlerfze they have.
can alsoc be given for research if that is needed). Go over the
guestions on the worksheet with the participants.

.c ctivity:

1 C7
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pros and cons for every suygested change. In this activity stucon:
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_ YES, NO, OR MAYLE

‘Below are suggested future approaches and changes relaico
" to population and food issuec.
Give an argument for each suggestion znd an arsusron:

againct each suggcstion.

a. farming the sex

b. irrig§tion of arid Sdry) lancs with desalted sea wa<: -
c. sending excess peopie to cclenize other planets

C. voluntary family planninc

e. additicn of contraceptives to drirnking watcer

t,

. . f. increased use of fertilizers and pesticidec

§. clearinz and farming tropiczl rain foresis

h. abortion on demand

i. taking care of our own country first; letting the res.
-0f the world go its own way

Questions:

l1). Wwhich suggestion would vou like to see occur first?
How do you overcome the negative arguments suggested?

- .
2). Which of the suggestions is most likely to occur?
Zxplain. '

3). Overall, which suggestions do you feel have more plus
factore than minus factors? Vice Versa?

O
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~Yitle: {F I COULD LIVE ANY PLACE O EARTH!

e

introcuction:

Han§ people use ;pen space as an argument against those who suggest - >
. that the world is ovgrpopu]afed. There afe many factors in addition
* to open space.that must be considered'wgeh asking how many peopie N
the earth can ho!d This activity explores oopulatlon distribution

by fxrst having stuvdents locate wnat they cons:der to be*the idec!

-

place to live. After examining responses, students can identify

those places on the globe where people congregcte cdue to necessity or

*

desirability. Trese factors of distribution rmust be consicered
o

when deciding how many people the earth cen hold,

Obicctives:

. ! To dentify and locote the one place in the world where students
would like to live and to write cown tHree to five reasons for

. sclecting such a p]ace

To share studen~s‘ choices with the class.

To use group processes to compile a list of the 10 most common
_reasons for choosing the ideal place to live.

To consider how ruch of the world's land meets the criteria generated
by the class and discuss the implications of such findings for the
question, '"Ho~ many people can live on this earth?"

Grade Level: 7 - 12

¢ - Jime: Two class periods
Materials: Have 3 number of atlases available for student use.

Procedure:

1. Ask students if they think there is room for rore people on the
~earth. Have students explain their responses,

]
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Aruitoxt provided by Eic:

_Have studenis gat teczsther in pairs tc ce~bine their i

Hand cut the blank rap of the world and ask students to lozate
the place on earth where they would want to live if they could
live anywhere they chcose. Have atlases availoble so that
students can lock at different countries. You may 2lso want to
give students the evening o co this activity so that they c&n
talk with frienus &nd parents sbout thnuir choice. After stucenis
locate a place, Le sure they write down three to five reasons
for selecting that location.

If possible, locate each student's choice on @ mzp large enough
for every student to see. An overhezd projector ond a transper
ency would work quite ®ell.

ists of
reasons. Then have the pairs group as fours and combin: thei
reasons. Then have stude.:ts form groups of 8 and have them
arrive at the 1C most corion reasons given for chocosing the
ideal spot to live on earth. List these on the board.

r

-

Have the students Jook at the list and the compiled map., Lo
pe:ple in the class tend to want to live in similar locsiions:
In what ways are the places simiiar?

n deserts? wculd most pzooie
Would rost peopiz choose

Would people choose to live
choose to live in very cold regions?
to live {ar from or close to watar?

Hove students consicdsr their 2nswers o thzie gucstiors. Then
ask them to think &, ain asout the guustion you &sn2e &t the

beainning of the class. "Is there roc~ for more pecple on the
earth?'' Do any of the factors cdiscussad in cless afiect their
-answers end thouchts coout the cuestion now? Con we say there

is room for peopie on the earth just beceuse there is open space?
Can people live anywhere? Do people want to live anywhere?

N






T{tle: Food Ideas

. Intrcduction: Many activities are intended to .2 used with 20-30
students in a larce group situation. This activity uses an irli-
vidualized format. Participants are provided wi*h a number oo ~don-
for exploring issues and topics involving fooc. Participants ~..y
use these ideas in many ways. Some of the uses are discussca in tno

activity.

Obiectives:
1. To provide parti..pants with meny ideas for partici

study of food 1scsues.

2. To prcvide participants with many choices from which ezch.
participant will make a choice.
Mechanjics:
PTime: Devends on each par’ -... °~
Materials: Duplicate ccoxes oI 1. Jood ideas for student rer-

erence.

Activitwv:
There are a number of ways ¢ use the Iood ideas.

. 1. Hand out the list of ideas -3 havs the participants defid:
' which activity shoulcd be Zone irst by the group. The par-
ticipants will have tc¢ share the:lrs individual criteric:.
and ideas as to what is .—pcrfznt to know about focd. TRno
ic=as could be categorized in a number of other ways:
a. Which are easiest to do?
b. Which take the most time?
facts?

c. Which ideas provide the participants with lots of
Opinions? New ideas?

2. The ideas could be written on cards and handed out to tn
grcup encouraging the participants tc comp.ete as many ©

actions as possible.

by (D

3. COpne idea could be given tc the entire group to compiete at
the same time.

4. The group could read over the duplicated list cf ideas and
then generate new food ideas. These could be compiled and

added to tne list.

S. fThe ideas could be displayed on a bulletin board. Then new focd

. ideas could be added. As participants finished a task they
could i- tiwl the bulletin board or put th:-..: they had done
E ka on the bulletin board next to that particui. food idea.
va%: . SP1
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FOOD IDEAS

l. Describe in writing a starving person, an overfed person.
(What he looks like, how he feels, what he or she does)
Do this for a child and an adult..

2. Compile a list of the largest food manufactures (Gonerzl Fos /
Gencral Mills, Beatricc Poods, etc.) and the proiuc:ies =t L
Find out what pexcent O0f items o the shelves in youo =

i SIS
mar7zet come £ri.a these lzrge corporztionc. (Ihe rusiness zo.ouLzn
of = ¢gcod library is the place to Legin fcooo this research.

Trace journals such as feog Fnagincoring, lizet Prececcing, e

even itcvertisinag 2ce are also useful. Write for corzorate rezZirzs
3. Make a listinyg of some of your favorite mezls. Zrre they well

baluincza? Prove it. Renk order thece from those you would give

up first to those you would give up last.

4. Ma¥xe a report on the starving nations of the world. Wherc &
they? Why are they short ¢f food? What can and/or should rg¢
done?

5. You are a repcrter at the world Iocd comnicrence in Rome. Write

three arglclu; fmr a newspapcer coevering the impertant issuecs
.c and nations attencing.
¥

€. Compare the cost vf a "convenience" food with the prrice cf i<s

ind vidual components if bought separately -- for example, &

tuna and noodlec casserole. Dstermine how much time, if any, th
pre-packaged item saves.

7. Plan the meals for your family for one day. (or one week)
Make a2 list of the items you would nced for these meals. When ycu
are at the grocery store £ind the cost of each item. Find tne
total cost for the dav’'s meal. XNOW plan mesls for a week on &
welfare-poverty diet of $1 per day per person. What exactly
can you buy with that money and are the things they plan to ezt
each day nutritious?

8. What is organic food? What is health food? Are either of these
better for you? Why are they better for you?

o Find o't what are the 10 most commonly eaten foods around the
world. This would be the basic foods such as wheat, beef, corn,
etc. and not meals such as spacghketti.
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10.

11.

12.

13.

14.

15.

16.

17.

i18.

1s.
20.

21.

22.

23.

How does the body break dovm food into different part“. For
example: protein, carbohydrates, arnd fats.

Presentation on culturzal foolds and drinks around the world.
How arc they similar and how are thor different?

Food tabous. Do we have any? What are some of the takis, crou:.s
the worla?

Hos doec clinate eifect vwhat kinds ©F focd can e grown t.._rol
Mzte a list or driw a map showing the major focds of euci., ¢L.-
mate.

——

Map or diagram the complete pathy of & feood I
source ¢o0 the dinner table. What happens at caech stacco

What has been the effect of insecticidezs ana Zsyiilizers oo
food industry and the consumer?

Intervicw people in the Denver area wno worx wi
products. Acgk them to explain why the prices ©

so rapidly. Do they think we should help the pocr countri
with their food proklems?

n food cr fcoccd
ood are ris
[}

Do a food collage ...2t has a message or them= to it.

Test arvertising clzims made for itcems sold in supern
Compar =he picture on the package oxr label with the real U

inside.

Write a reoort about different farming methodls areund the focd.

Do a project that will raise money for food distribution to the
poor in America or ir other parts of the world.

Do a report on the hungry in America. In what ways are they
similar or different from the hungry in the rest of the woxld.

Make a screpe book of articles you can find in the newspapers
ané magazines related to food or population. Classify the
articles into different groups.

e

What will food be like in the future? Read some science fictZon
books or stories to get some ideas. Talk to some people in the

food business.

Make a chart of the jobs or occupations there are that have
something to do with food at any stage. Havz your chart discuss
salaries, job activities, and whether there are openindas in the
field as well as any other item you would like to chart.
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25.

D ..

27.

28.

30.

31.

. 32.

35.

36.

O
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What are the diseases caused by the lack of food? Describe¢ what
happens to the human body.

Investigate several diets that people use to lose or gaJi
weight. (This may include onc of the many kinds of “"starvaricn
diets.) Figure out how many calories are consumed with thorso
diets. Are these diets nutritionally acdeguate?

Describe something to eat. You must use all Gi your s¢nses.
Do not give the nanie of the food being consumnca.

Find out the purposc of the following governrent agencicsz in
regulating food: Focd and Drug Administration, Food anc Agrai-~
culture Crcganizaticon, Federal Trade Commissicn, and Healih,
Education ana Welfare.

Interview some o0f the grocer store shoppers you Xnow to find
~ut which items have grez.l: increased in price over the past
year. Find out ho.s much the item costs now and how much it cos
before the price increases.

How does the body brezk do.m food into different parts? Tor
example: protein, carbohydrates, and fats?

Write a repert on UNICZII. What does i1t have tc dc with fc

Write a cow's view of a slauvghter house. Write it in the firs+
person.

National foods and drinks around the world. List then.

Write the complete history of a food from the czarliest time
up to the present.

Do a report on the various kinds of instant foods such as
dehydrated, freeze-dried, etc.

How does food spoil?
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Title: Rich Nations/Poor Nations (by Richard Schweissing)

Introduction: It is extremecly difficult for peceple of an affluent nation to
‘ cither generate empathy for the dilemma of hunger faced by most of the world's
people or to identify with the feelings of animosity persuns in poor and uu-~v5

lands have for the afflucnt nations. An activity that generates these feelir
within a group of people will go a long way toward developing the kind of at-
titudes necessary to rmotivate people to search for solutions that will allcvicie
the world hungexr problem. This activity is ae<1~ncd to create 2 51“u1atcd cus.

" frontation between the ''haves' and the "have nots.

The concopt of confijct/conflict resolution is most directly th
this exercise as the group is divided betieen rich and poor, and various meoing ore
applied--or ignored--to creates equity.

This activity is conducted in conjunction with other appTopT iate activiticeo
of the leader's choice. The group is randomly assigned as rich or poor at the
beginniig of the session withcut knowing their role. Thoy then pursue the olhor
activities plzanned by the leader while two kettles of food are heating on het
plctes at the back of the room. Follewing the activities the group is fed. A
small number who comprise the 'rich' group receive large porticns of a2 Tasty
while the buik of the group, those randomly assignated 'pcor,’ receive limited
portions of a rather tasteless meal.

The leader needs to sclect another actzvzt) for the group to dc while the
food is cooking. It could well be another appropriate activity from this pachet.
Ide2lly, it would be an activity focusing on food shortages in the wor

Lesson T-jectives:

As a result of completing this activity, individuals should be able to:
1. Describe-the feeling created by having iittle in the presence of abuncance or

vice versa.
‘ 2. Suggest potential responses by poor nations toward the affluent na
3. Articulate policies that would liecad to tetter relationships betwee

poor nations.

’{ ()
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Mechanics: :
Teaching time: One hour, in addition to other planned acrtivities
Materials: Cards containing randor numbers. No mcre than one card with a nurber
below 10 for each 15 people. Plates and spoons for everyone. Food
as described in the activity in sufficient amounts along with two

kettles and 2 hot plates. .

Activity:

1. This activity will be most effective if it is scheduled at a customary
mealtime, when participants will experience the effects more significantly.

2. Before the group arrives, prepare two kettles of food which preferably
will need later only to bc hecated. @ne kettle should be CSM (see included
recipe) in a quantity sufficient for about one cup cer person in the ''poor' group.
The other kettle should contain a stew or casserole that is virtually a ccmplete
meal and will give e¢ff a tantalizing aroma while it is heating. The food should
be heating throughout the session, but the group should not be permitted to in-
vestigate, which may be easier if the kettles are not turned on until the group

is in and seated.
3. As_t-: group arrives, askx each person to draw a card. Explain that this

card is their meal ticket and they will miut-be—served—ifTthHey don't have 3+t
%, Proceed with the other activity, which should take about an hour.
. 5. By the time the activity is over, the aroma from the food should have

everyone hungry. Ask them to line up so they can pick up a plate and utensils
before passing the kettles, with their meal tickets ready since they determine
SP5
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which menu is served. As they submit their mcal tickets, those with a number of _
10 or more will be served a3 _cun of CSM. Those with a nurdber less than 10 u:]l be
‘ served from the pot of tasty food.

6. While pcople arc cating, the lecader should carefully observe the activi
and discussion. When people have huc ample tirme to eat (and the rich may cven e
allowed sccond portions) a debriefing oI the experience should take placc.

7. Debriefing: This section is largely contingent upon what hurrons durin,
the mezl. Did the rich share? How did the poor treat the rich?

Some suggestions to use as springboards for discussion are listed bCIC“
However, a sensitive leader will move from then to other arcas raised b th
Also, thec leader may want to ask specific individuals to exrlain comnurts o
.actions they took that arc not anticipatcd in the fellowing questions:

a. To the poor--How did you feel when you saw what you had for a meal? How ..
feelings ccmpare betw.en those served before zny of the rich and thosc scr.. -
after the rich?

b. Once it became apparent the menus were radically different, how didé thewv s
yet served feel as they approached the server?

c. How did tl:e rich feel when they discovered which group they were in?

d. How did the rich fecl once they began eating in the rlcst of the poor? Or :5:
they sat zpart, why?

e. Why did the rich choose to sharc--or rot share?

f. How did individuals of each group fee. toward the others?

Ultimatcly, the leader must keep in mind his ultimate goals for the sessic
and, while individual groups will wander from the azbove questicns to deal with
their own unigue experiences, the group should eventually be pulled bach to the
foliowing:

a. What was realistic about the experience? Fhat was unrealistic?

b. MWhas therc a better wa»r to deal with the protlen?

' c. How are our actions corparable to policies between nations?

d. How could these policies be improved?

n::
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A Suggestion--e-ecemcecaaooaoo. Why
not substitute CSM for the regular
lunch at your school or business and

.send the saved § to the world's hungry
through an orgarizaticn of. your choice.
One such orponization is UNICIF,

331 E. 38th .St., Necw York, NY 10076.
ya
PR S I S
{ N \ s ' .
.’—:«’, .\;./- (., [SO N
(ELDNDED FOCY FRODUCT, FOFMULA ND. 8):

WHAT IT 1IS:

CSM is a mixture of 64% processeil
(precooked) cornmeal, 24% tousted de-
fatted soy flour, 5% nonfat dry milk,
vith added oil, vitamins and minerals.
It is 2 highly nutritious supplementary
food, particularly for infznts and chil-
dren in a low protein ststus. The
calorie value of CSM is zbout 169§
calories per pcund. It ccntains 20%
protein and the Protein Efficicncy
Ratio (PER) is 2.48, compared with 2.8
CSM is almost completel:

0T casein.
‘rccook'ed. It is bran-free, bland :n
flavor, and smooth in texture.

WHAT IT DOES:

CSM may be used to prepare simple
soups and gruels, or porridges. CSM
may be baked, {ried or ste.rmed. When
mixed with water, CSM forrs a smo>th
dough. CSM can also be prepared as a

* dessert or beverage.

GENERAL INSTRUCTIONS:

Always mix CSM with cold water. It
is best to first place the water (with
salt to taste) in a bowl, and then

"slowly add the CSM while stirring.
Cooking time for soups and gruels will
be from 2 to 8 minutes at sea level,
depending upon the size of the cooking
utensil and the heat of the fire.
Aloays continue stirring wnile CSM is
boiling. Cook until smooth. Consis-
tency may be varied by increasing or
decreasing amount of water used.

@
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1 cup CS:
6 cups coic water
salt to taste

k<

scasonings, vegetables, molt, cToon
Ploce water in a bowl. Slouvly ods <0 =)
stirTung.  Heat mixture 1o z boii, ¢:_rrin:
cormstuatly.  Add other irnzrcedicnin
vellable, to toste Cotv until e¢- . .-,
frenw 2 to & minutes. If cound is tel u-ich,
2du nore watel.
PTVEPRGL
Follow instructions given for soun, tut use
€ or & cups of ccld water, dopendit
consistency desired. AZd sugar anc ° or-
ing to tuste. Serve h:it cr cold
GFEUEIL 0F PCRRIIIT
1 cup C&
4 cups coiZ water
salt, sugar to tzstc
Plcce water in a bowl. Siowiv adéd tio 73
stirring constantly Adc other ingrillonts,
. i

‘- A
for afobetov suiNaaN .2
<

hezt to a boil, ¢ oy
gruzl is too thick, add =metre water. -
mixture 1is srmooth, remove from fire, onl

serve.

PLZOING -
1 cup CSM a
4 cups cold water
1 cup sugar
few drops vanilla cr spices

Place water in a bowl. Add CSM slowly,
stirring constantly. Place on firc. Ihen
mixture starts to boil, add sugar. p
stirring witil Poiling starts aqoain, €00
until smooth, then “emove from fire. AZ
vanilla or other flavoring. Serve hot or

cold.

BASIC DOUGH INGREDIENTS
1 and 1/3 c.ps CSM
2/3 cup wheat flour
% cup lukewarm water
% ounce yeast + 1 tsp. sugaT +
% cup lukewarm water
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Title: Insects: Fried or Broiled ( Ly Nancy Miani)

‘ Alcticn: How many things, plan! or animal, could wc ceat trhat
we don't eat now? In this activity participants recad abcocu: insec:.:
as food scurces and then reccive encoura:jement to try & ccuple of
activities which could expand cur idcas about what is edizlc¢, al-
though the activity cxperiences probably will nc: chance ac-val
eatinyg habits. To do that we would need to exarine many oL

factors as they affect our valucs culture, and life stylec.

o

t

Lesson Objectives:

l. To deronstrate to participants that what we eat is dectermined
by rmany factors.

2. To deronstrate that many other items are edible that we may nct
have considered edible.

3. To try cut a food that 1s new to the pParticipants and to recoru
and discuss the reactions.

Mechanics:

Time: 1 class period

Materials: You will need to duplicate the studsnt handout
titled "Food £z- Thougzht" sc that each student
has one.

.'Qct ivity:

1. Hand out the reading to the class. After they have read
the article ask them to explain why they would or would nct ea<
an insect. Do not judge the responses. Ask students to try *o

tc

identify scmething they eat that other people micht not wan+
eat or might see as strange. Have the students list other plants
Oor animals that the; don't eat that might be good to ezt either in
taste or -utritional value. Have students check out these foods <o
see if t .2y are edible.

<. Have the participants do either or both activity 1 or 2
listed on the student handout. Share and discuss +he results after
students have completed the activities. ‘

3. Color advertisements to gc alonjg.

ERIC
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Food prices bugging you? Why not eat insects? A growins Lo
of scientific evidence suggests there is no good reason for humzo:
not to eat insects.

For example:

wWhat has more protein than fish, less fat than prime beef, arncout
160 calories per ounce, can be grown rapidly in great queantity., anc
is already eaten and enjoyed by thousands of people around the

globe?
Termites, of course. Not to mention multitudes of other insects.
In the face of world food shortages, sSome scientists reccmmiii&

raising insects on a large scale for human consumption.

The idea isn't new. Entomophazy (insect-ezting) has been
practiced in nearly every corner of the worldé at some time in hisuory.
Ancient Greeks rated grasshoppers a great delicacy (our Great Plains
abound in grasshoppers.,. Roman epicures fed beetle grubs on meal
to fatten them and heighten their flavor. The Bible contains refer-
ences to insects as food. St. John the Baptist survived in the
desert on locusts and wild honey. Moses described four kinds of in-
sects the Hebrews could eat.

In Japan, silkworm larvae are a traditional favorite.

In Southeast Asia, a British entomolcgist listed spiders, cung
beetles, water bugs, crickets, termites and cicadas among insects
cons-imed.

Dr. Dean F. Gamble of the National Agricultural Library belicves
up to 10 tons of insects a day could be produced in a single opera-

tion utilizing waste products such as manure.

Vincent M. Bolt, a 19th century author, wrote, "There are insects
and insects. My insects are all vegetable feeders, clean, palatabie,
wholesome, and decidedly more particular in their feeding than our-
selves. While I am confiden“ that they will never condescend to
eat us, I am equally confident that, on finding out how good they
are, we shall some day right gladly cook and eat them."

The subject of insects for dining isn't too malatable. But

it is food for thought.

The Denver Post, July 7, 1975.
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An editorial such as this one points out how strongly values influ-
ence our lives.

Some activities:

(1) Sserve commonly avajdable foods which have never been served
in- your home bcforc. In somc homes, tropical fruits such

as papayas, mangoes, pomcgranates, guavas, etc. may be nevw

Record your family's reactions.

(2) It is the year 2014. Write an ad for a snack product intrc-

' ducing a new, high protein food source for the first time --
insects. The ad will appear in a food-orientecd consumer moda-
zine like FAMILY CIRCLE. It is your task as the ad writer
to make the new product appealing and hichly marketable.




Title: Holiday On Food - Mary Lou Mohler

INTRODUCTION:

Holiday celebrations play an important role in the lives of many
pei!Fe. In many instances, these celebrations involve traditional
differs or foods. This activity is designed to make students avare
of the relationship between tradition and culture and food.

OBJECTIVES:

1. Students should be aware of the part culture and traciticn
plays in food choices.

2. Studenrts should be able to identify various culture's
nolidays and list typicai foods conrac*ed with them.

MECHANICS:

One class peried for research.
One period for making posters.

MATERIALS:

Poster board, glue, scisscrs, magazines, magic markers and books about.

ACTIVITY:

1. Students working in small groups research hcliday customs
throughout the world. They can make lists of foods associzted
with them. Next, they can begin planning a poster to depict
their findings. Students can find pictures ir Laga-ines
or in cases of more unfamiliar foods write descr v 7-s.

2. Posters can be placed around the room and use: = S:sis
for discussion.
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Title: POP QUOTES (MOBILES IN THE CLASSROOM) *

introduction: ‘Quotes can stimulate us to think about a topic. Quotes can
interest us in a subject that is not at first of interest, especially if
the quote is funny. One way to spark students to think about population-
related issves is by making moblles of quotes about population and then
using the quotes in any of the ways described in this activity. Kids can
make the moblles, they add color to the class, and they serve as constant
reminders during the unit of some of the important concepts and issues with
which the students will be dealing. Belleve it or not, the mobiles can
also be used as the evaluation instrument for a unit on population! Read
on to find out more about the use of pop quotes in the classroom.

Objectives:
o

To spark student interest in a variety of population issues by presenting
them with short quotes that are funny and interesting.

To use quotes as a stimulus for discussion of some of the important
population and food Issues. '

Time: One class period to make mobiles; one class period to discuss.

Materials: . Poster board (different colors), scissors, colcred markers or
: paint, duplicated list of quotes, string to hang the mobiies

Procedure:

.

1. You can make the mobiles yourself and hang them up, or you can make
them as a class activity.

2. Hand out the quotes. Llet pairs of students make mobiles out of the
quotes. Have them vary the sizes and shapes of the mobiles. Also,
have them write their - -c on both sides of the mobiles. Then,

hang the mobiles.’

The following are a number of ways the mobiles can be used once they have
been displayed.

1. You can leave the mobiles up and discuss different ones throughout the
unit as students ask about them. Usually, one student will ask a
question about a mobile and that will lead other students to ask
questions about the meaning of ot-er mobiles.

2. You can have students pick two or three mobiles for which they will
write explanations. Students should be given time (one week or two)
to write these explanations. Most of them will be explained or dealt
with as you do other population and food exercises during your class’
study of population. Students may also do some research on these items.
Then, students report their conclusions to the class.

*Developed by George G. Otero Jr. Quotes collected at NSF Summer
institute, Cincinnati, Ohio, 1973.

SP12

l):‘-
<



QUOTES FOR MOBILES

. 1. 2PG is like hitch-hiking--you know you'll get there. the only
question is when and how.
2. 1 + 1 % 2 in many families.
3. What makes you different fram anybody else? It's probably the
genes you're wearing.
4. Support ZPG--go bowling.
5. Repnlacement level ¥ ZPG.
6. Spaceship earth --a finite system.
7. JFopulation Explosion = Fact
Population Crisis = Opinion
8. what is optimum population?
9. Quality vs quantify--a crucial concern.
10. Save water--shower with a friend.
11. Calhoun's rats were dense:
12. “"To be" has become to mean in the developed countries "to have."
(Goulet) ‘ ,
13. Will the stork pass the plow?

14. Will the baby boom boom?
15. There are so many people in the world. that God cannot appear

to them except in the form of food. Gandni)
16. Grcwth for growth's sake is the philosophy c©f the cancer cell.
17. Help ecology: Take a lemming to the beach.

c 1977 CTIR
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Explanation >f Quotes

1. Population cannot grow forever, there are limits. The question
is how we will reach those limits: by choice and planning or as a
result of natural biological controls such as those mentioned bv
Malthus? Maybe both? )

2. This rests on the fact that simple addi:ion doesn't work in social
situations such as families. A woman and a man joining in marriage

almost always results in a group ¢f 2 or 4 and KROT 2.

3.. Simply a play on the word genes.
4. Going bowling is nc*- the way to support zerc population growth.

This pgoints out a myth about how we attain 2PG. 2Abstention is not

the approcach. Family planning and adequate availabiliity of birth
control! approcachss is probably better.

5S. The replacement level is often said to be the same as ZPG.

This is not true. With ZPG the total number of pcople in the population
will stay the same from year to yeaxr A nation that has reached the
replacement level (1 child for each adult) can st4ll grow in total
population because of the dlStrlbuthn of the population by age

(people live longer:).
6. The earth is limited in the space, food, water, and shelter it

can offer its inhabita—cs. Although we may not know the exact limits,
we must be aware that there are limits and the population cannot grow
forever. ‘

7. By most definitions the world population is exploding. Expenential
growth operates that way. That is a fact. Yet it is opinion when we
¥Yconsider this growth as a crisis or not. Some countries do., some
don't. Some people feel this growth can be controlled and some people

. believe that growth is glready uncontr~llable. What do the students

think?
‘8. This quote simply introduces the term "optim n." What is the best
Unaer what criteria

or jdeal or most people this earth can hold'>

will you make a judgment?
9. To some people the population issue is stated in this quote.

Do we want more people and things or do we want better quality in
the people and things we already have around? This is a crucial question.
10. 2his is again a humcrou§ quote with no large message, but you
or your students may find one .

1l Calhoun is a scientist who experlmented wlth crowding and rats.
You can locate this experiment in the Reader ‘s Guide under Calhoun's
name. These rats became extinct most of the time in the experiments.
Not only were they densely crowded but they were dense in letrting
their g.-oup become extinct! -

12. Get it.
13. The stork represents births and the plow food production.

Will it or has it alrexdy?

14. The baby boom is the period i:. US history after WWII up to 1957

where birth rates were very, very high. If all these babies have lots

of babies the population will explode because of exponential growth.
SP15
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15. Gond statement from Gandhi albout other perspectives on the
problew. for many people in the world. Also indicates what religion
must do.

16. Many people think growth is good anytime and always. By
comparing that philosophy with the pattern of cancer helps raise
questions about this philoscophy.

17. Lemmings are small animals that control their population by
periodically throwing themselves in the ocean. Look up the story.
Wnhat other methods of control are there?

SP16 c 1977 CTIR



Title: Meet the Press by Debbie Stein (This activity is modeled
after the Meet the Press activity developed by educational
development corporation for people and technaloagy.

AN

‘ INTRODUCTION: °

Students will be involved in a press conference as representatives cf
various magazines and newspapars as officials and workers of first,
second and third world countries.

OBJECTIVES:

1. Students will be able to 1list at jeast two points of view
held by people in different societies. _

2. Students wiil collect and be able to use data for the turpose
of representirg a decision.

3. Students will be able to formulate a question.

ACTIVITY:

1. Students are assigned roles. One student should be assigned
to be the moderator.

2.  Time - (1 to 2 days) should be allowed for students to
develop information for their role. Current news magazines
and almanacs are suggested references. Students who represent
magazine and newspapers should look at several issues o7 that
particular reference and find the following things: )

. a. Are there any articles on food and population? If so, who
wrote them? How do they feel? Do they take a particular
stand?

b. 1f the paper or magazine contairs an editorial section,
students should look at this also {the teacher may nesc
to help students pick out the paper's position, a weak's
chart of items in the newspaper may help students develop
an overall picture.

c. Look for interview: conducted by a staff member. MNote *he
kin“s of questi~ s that are asked. (U:S. News and World .
Report publishes both questions and answers)

Students who represent the country should:

a. Gather informatiun about the size, populaticn, products and
climate for the given country.

b. The size of the country, does it have too many people,
too little food, or possibly the means to get more.

SP17

- . 4) .,
w_{).,)




1f available, read about people in the particular country. Junior
Scholastic frequently interviews people from foreign countries.

Write a short statement about the feelings and attitudes abcut food
and populaticn issues.

3.

7
~

Set up the room so that editcrs are on one side facng the
interviewees.

zstablish a spezking order and review the speaking ruies.

After the press conference, ask the editors to write up &
story of the conference. Stucents representing ccuntries
should write an account of their Teelings on being questionsl
by the American press.

: SP18
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Title: Producing the Filmstrip by Debbie Stein

INTRODUCTION:
Making a filmstrip is not onl; fun activity for students, but allows students
. to use a different medium to express their ideas.
OBJECTIVES:
1. Students wil! collect, organize and edit information.

2. Students will draw znd verbalize the information coliected and
their feelings about issues of food and population.

‘MATERIALS NEEDED:

1. U--film {$5.00 per 25 feet. Enough for at Teast 15 frames per
student or 20 for a group) O01d filmstrip mey be used which has
dipped in bleach to remove the pictures already on therm.

2. Grease pencils.

3. Strips of plain white paper approximately one-inch wice.
ACTIVITY:
1. Students may be divided into small groups of work or work
individually depending on the time and materials available.
%
, 2. Studants should be instructed to choose one of ihe following
. ~ ideas as the subject for a filmstrip.
a. Food -probiems in any given area of the wcrld.

b. What do people eat?

c. Population problems in any area of the world.
d. New ideas for growing food.

e. Any other re]atéd to the subject.

3. Wnen they have chosen a subject, they may begin to gather informa-
tion. Librarians may be helpful in collecting appropriate materials.

- 4. When they feel they have enough information, they are to plan their
pictures on the strip of white paper.
5. U=-film may be drawn on (nail polish remcves mistakes, film
may be typed on, or written on in ink). After they have
- drawn out the film strip-on paper, they may reproduce it
on the U--film.
6. A paper written script should be developed to ¢~ with the filmstrip.
‘ 7. Students then present their work to the class.
Q SP19

DL
[ )



A series of five starter
aectivities on energy.

Titie: ENERGY QUICKIES

Introduction: This series of activities is designed %o stimulate

interest in the field of energy.
Objective:
To spur interest in enevcy.

Grade Level: 6-1Z

Time: Varies with activity
Materials: None |
Procedure:

Step 1. Write the following five activity suggestions on the
chalkboard. Groups or individual students can choose
one or more of thz following activities to do and report
their findings back to the clas:.

Suggestion 1: You'll need a camera and film for this activity. Any
camera will do, but a polaroid is preferable because of the fast
development time. Take a series of pictures of energy. Any definition

will do. )

Suggestion 2: Count the number of electric lights in your house. Then,

count the number of houses in your block. Multiply the number of houses .

times the number of lights in your house. Using a city map, calculate
the number of blocks in your city, then multiply that number times the
number of 1ights in your block. How many 1ights do you find? Find out
how much energy would be saved (in Kilowatt hours) if your city
eliminated 50% of its electric lights.

Suggestion 3: Write a script for and act out a dne-act play titled
'Tge Year the Lights Went Out.”

Suggestion 4: You'll need 2a portable cassette tape recorder for this
one. Record as many different sounds as you can find that energy makes.

Suggestion 5: List at least one nonelectrical energy consuming
alternative for each of the following jtems:

Television _ Telephone
Stereo . .~ Clothes Dryer
Dishwasher _ Light Bulb
—Gary R. Smith e,
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Title: POSTER CONTEST

Introduction: After students have learned about energy and the need

to conserve it, they may be eager to express their ideas to others.
This actfvity will give students a chance to express the ideas they
have formeé Sbout energy conservation. This could be carried out
by an energy-conservation campaign in your school or 1in your
community. |

Objectives:

To express ideas about energy conservation.

To make posters showing ways 1in which energy can be conserved and
used wiseiy. .

Basic Skills: A. Data interpretation

_B. Picturing and communicating ideas

Grade Level: K-6

Time: 20 minutes for directions plus time for making the posters
either in or out of school

Mzterials: Poster paper and art supplies
Handout, "Energy-Saving Tips"

Procedure:

Step 1. Briefly discuss what the class has studied about energy
conservation. You may also want to discuss some of the
energy-saving tips on the handout.

Step 2. Ask the students if they would like to make some posters
that advertise the need to conserve energy. (It might be
possible to get some support for a contest from a community
organization, such as Kiwanis, Ltions Club, or the schocl
PTA or Student Council. Perhaps the organization couid
provide scme prizes.)

»
1%

~Barbara A. Smith
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Step 4.
Step 5.

Step 6.

Set up rules for the posters:

A. Size (minimum and maximum)

B. Medium (paints, chalk, crayons, etc.)
C. Deadline for turning them in

D. Crite-ia to be used in judaing {originality, neatness,
quality of ideas advocated, etc.)

Secure the services of several people to be judges.

Find a place to display the posters fer judging and
exhibit. .

Decide upon a good place to hang the posters after the
contest. .
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ENERGY—-SAVING TIPS

HEATING

- Good insulation, and in particular adequate attic insulation,
4. he key to reducing the energy you consume for heating. Public
Service Company vecommends insulating your attic to an “R-30"
standard. Insulation for outer walls and fioors is also important.
(Insulation is also the best way to conserve energy used in air
conditioning.)

Additional fuel saving steps you can take include installing
storm doors and either storm windows or thermalpane glass in your
windows, weather-stripping doors and windows, and caulking arounc
windows. (Always make sure, however, that thern is adeguate
ventilation in your: home to prevent carbon monoxide and other
combustion by-products from your furnace from building up inside the
house. ) , .

Chocse the lowest comfortable setting for your thermostat,
and don‘t turn it above that. Aiso, turning down the thermostat a
few degrees overnight while you are sleeping will save fuel.

1f you leave home for a few davs, set the thermostat five or

" ten degrees lower than your normal setting.

If you have a fireplace, close the damper when it is not in
use. An open damper can allow very large amounts of heat loss
from your bome. . .

Remember that warm air rises. By makirg sure all openings to
your attic are well sealed you can prevent the escape of heat into
nonliving areas.

Close the drapes cver your windows at night or when it is cold
outside. Heat escapes quickly through glass, and this will provide
an extra layer of insulation.

Clean or change air filters in your furnace periodically 3o that
the free flow of warm air will not be retarded. Also try to arrange
furniture and drapes so that they will not interfere with the flow

of heat.

Avoid excessive opening and closing of doors during the winter.
Exhaust fans in bathrooms and kitchens also result in heat loss;, s¢
use them with discretion.

Have your home heating system maintained regularly by an expert.
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LIGHTING

Fluorescent 1ights produce more 1ight for the same amount of
energy and last longer than incandescent bulbs. In fact, they are
two to three times more efficient, and last from seven to 10 tires
longer than jncandescent bulbs.

The eficiency of jncandescent bulbs increases as the wattage
{ncreases. That means, for example, that you get more 1ight frcm
one 100-wc:t bulb than from two 50-watt buibs, even though they use
the same amount of energy. ‘ -

simply cleaning bulbs and fixtures regu1af1y will help you get
at least 20% more light. ' ,

Use low wattage bulbs for decorativa purposes, and higher wattages
for such tasks as reading,sewing,and other sorts of close work.

And, of course, always turn lights off when they are not in use.

APPLIANCES

| .As’a-geneca1 rule, small appliances use less energy than large
ones. Therefore, using a small appliance in place of a large one
whenever possible conserves energy.

Do not pre-heat appliances such as stoves, frypans, jrons and
the 1ike any longer than necessary; those are big energy users.

Use appliances such as washing machines, dryers and dishwashers
when they have 2 full load. These appliances use the same amount
of energy each time they are used, and doing many small loads instead
of a few big ones wastes energy--and your money:

Ancther <~.rce of wasted energy can be easily controlled by
simply taking care to turn off radios, televisions, stereos or any
sther kind of appliance when not ~eing used.

Always keep filters and vents on any kind of appliance clean.

Maintain your appliances in good repair. Worn parts not only
can increase energy use needlessly, they can cause excessive wear
on other parts, resulting in even more costly repairs.

Don't overload electrical circuits. This results in reduced
energy efficiency and also can create 2 safety hazard.

_ Read the "use and care" booklet that ac.ompanies each appliance.
Impoper use of appliances can waste energy and damage them, too.
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. When selecting temperatures or cycles with appliances like
washers, dryers and dishwashers, don't select settings that are
warmer or longer than necessary to do the job at hand.

A leak of one drip per second in a hot water tap will pour
2,500 gallons of hot water down the drain over a one year period.
Yeu pay not only for the water, but the fuel it takes to heat it.

Showers use less energy for water heating than baths, as a rule.

3

, Keeping your refrigerator and freezer defrosted makes them
more efficient, ana they will use less energy.

Keebing your refrigerator’'s condensor ciean will make it run
less frequently, keep foods properiy chilled and prevent the possible
burning out of the condensor. '

_When cooking, learn to depend on timers and thermostats instead
of opening the oven cdoor or iifting 1ids on pots. This only wastes
neat and energy, and slows down the cooking process.

Try to .plan oven meals with foods that can all be cooked at
the same time. This can save a considerable amount of energy.

™~

. " There are actually countless ways to save energv in the home
that your own common sense will suggest. If you get into the habit
of looking for ways to save energy, you will be holding down  ruur
gas and electric bill at the same time. “

¢ 19738 CTIR
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Title. INVENT A TOOL

»
-

Introduction: This activity reguires students to manipulate.

Using ordinary “classroom junk," students crezte their own toolis--
to0ls that use no (non-renewable) energy. Students complete the
activity by developing an advertisement for their “tool." Ads will
comprise a class Toof Catalog.

Objectives:

To manipulate materials to create a tool.

To articulate about alternative sources of energy.

To compare and contrast their new toois with tools and inventions
of the past.

To articulate about the absence of energy (non-renewablz “orms).

To articulate =bcut the toel-making process.

Grade Level: 5-12

Time: 2 Class periods

Materialsﬁ See list provided on "invent a Tool™ handout
Procedure: |

Step 1. The teams of tcolmakers may have to gather some special

materials of their own, but for most purposes the following
materials should be sufficient. Gather in advarce:

wire clothespins flat sticks and dowels
pulleys straight pins paper tubes {mafiing tubes)
string mirrors roll of brown paper

straws paper clips elastic bands

glue tin cans (£1C) tongue depressors or

tacks small mirrors popsicle sticks

magnets safety pins sheets of cardboard

scissors masking tape

Jacqueline Johnson
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Step 3.

Step 4.

Step 5.

Step -

Students cSn be aske

d to bring in some of these things

or other "junk" that might be useful. You may want to
ditto and hand out the list titled, "Invent 2 Tool,"

which is provided at
You may want to take
different tools in t

the ead of the activity. .
pictures of this activity showing
he meking and/or being demonstrated.

Describe the task. Tell the students the followirg:

They are going to in
non-renewable energy
They may work indivi
The tools are to be

The ideas for the to
from the list qrovid

The completed tanols

Tools have to be mad

vent and make a tool that uses no

dually or in teams. -
simpie but real--they should work.

ols can be their own Or < J3sen
ed.

are to be demonstrated to the class.

e in one or, at the most, two periocs.

(Dec<de how much time you want to spend.)

Mention that there a
idea of something t

-
re two basic approaches: start with an-
hat needs to be done and design 2 tool

to meet the need; or look at the materials at hand and ask

yourself, "What usef
materials?” Ask stu

using. ,

ul tools could we make with these
dents to note which approach they are

Group students according to their own preferences inte

teams-of 2. While t
among the ‘groups. G
pictures. i.elp the

Tool demonstrations.
few minutes each. A
see what is going on
each demonstration,

he tools are being made, circulate
ive assistance,ag‘needed. Take some
teams find mater-als.

These should be relatively short, a
rrange the room so that everyone can
. Some explanation will go along with
but the emphasis should be on’

demonstrati.ig the tool’'s uses.

Tryouts. After the demonstrations, take a break to alldw

~others te try outsthe tools.

r

Discussion. What did students observe about:

!

The energy needed to operate their tcols?

‘The new tools as'a

whole?

Any particular tool?
The usefulness ~f toois? > :
Things that happened to them while making their tools?

Sp27
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Follow-ut-

1f there is substantial jnterest in this activity, jndividuals
might put together a ncatalog page" with pictures and descriptions
of -their tools (Purpose, materials, energy needed to operate, cost,
etc.} in the style-of the Sears Catalog.

Rlsc  fun follow-up: Find an old Sears Catafog.(Often among )
garag: sale treasures, second-hand book stores and who knows where

else?) Compare the wnew" inventions with the old ones. Fun
comparisons with energy use car pe found.

Sp28
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"INVENT A TOOL

Make 2 tool that solves a problem you have thought up.

Make something that will allow vou to pick up a paperclip from
+he floor without bending over.

Make something that allows your voice to be heard at a greac
distance.

Make something with which you can see over a high fence.
Make something that makes music.

" Make something with which you can infiate a paper bag without
using your lungs.

Make a tool for picking up one sheet of paper at a time.
Make a tool that can be used tc produce 2 work of art.

' Moke a tool that allows you to 1ift a penny out of a zup of
watér without getting your fingers wet.

Make a device that measures the distance you go while you walk.

~ Make a tool for picking up @ grain of sait.

s e
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Title: SOLAR HOT DOGS
Introduction: Depending upon where you live, this gadgel will

" cook a hot dbg jn a few minutes to half an hour. You merely point

the reflector at the sun so its rays are focused upon the hot dog.

You need not be a craftsman to build it. Take these plans to your

Jocal hardware store and ask a friendly clerk for help. Or maybe
the scnool shop teacher would be willing to barter.

Objectives:

To articulate about alterrative sources ui energy.

To manipulate materials to create a "solar hot dog cooker.”

To articulate about the building process.

To assass the importance of harnessing sclar energy.

Grade Level: 7-12

‘Time: Variable

————

Eating time - 5 minutes
Materials: Handout, “Solar Hot Dog Cooker"
Handout, “Sunshine on His Eggs®
Advertisement
Hot dogs, burs, and condiments
Procedure:
Step 1. Build the cookers. see next uage for instructions.
Step 2. Buy hot dogs, buns, mustavd, catsup, pickles, onions, etc.
Step 3. Let the class cook and eat the hot dcas.

Step 4. Distribute advertisement from Denver Post. Have students
create their own ads for their Hot Dog Coocsers.

Follow-up:
1. Distribute reading, "Sunshine on His Eggs."

Jacqueline Johnson. Ideas from Roberta Roser and Barbarz Dunn,
Cherry Creek Fublic Schoo’s; and Sunshine Company, University of
Colorado at Denver. ‘

_’sp30
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- ey mshe oA St - ha Aty yel e gy

‘ 2. get additional ideas for projects from D.S. Halacy, Solar
Science Projects For a Cleanex Envinonmeni, Scholastic Book

Services, 1974.
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o SOUAR HOTDOGCDOKER

nding upon where you live, this gadget will cook a hot dog in a few
minutes to half an “our. {ou merel; poin® che reflector at the sun so its
rays are focused upon the hot dog. You need not be 2 crartsman te build it.
Take these plans to your local hardgware store and ask a friendly clerk for
»alp. O paybe the school shop teacher would be willing to barter.

MATERIALS***

(1) BASE. 12%" lzng of 1"'x8" wood.
(2) SIDE SUPPORTS . 8" lcng of 1" x 8" wood.
(2) NAILS To hoid the d0g. 4" long ¥60

) 2) ROUND-HEAD JoOD SCREWS 1 3/4" long
[ J (2) WASHERS for wood SCTews
(20 to 25) NAILS for reflector ané base 1" lorg
Q) REFLECTOR Spectular £{nish aiuminud

12" x 16"

2) REFPLECTOR SUPPOKIS 4" of 1" X g" wood

L-\

DIRBCTIONS* ™

’ A cpitical but simple paTt of the
cooker {8 the REFLECTOR. Aluminum works
best, but you c3n get by with shiny

eluminum foil glued to 2 piece of
heavy but flaxidle cardr- xd. The
-2PLECTOR shculd be EXACI.7 12" wide.

*Cenfer REFLECTOR on

| REFLECTOR SUPPORT and .
- hacmer first nail con-
‘ - B rinue nailing along curve
unfril REFLECTOR 1is
secured. You will need

three hends tO do this.

*prin 1/8" éi>mater hole
in sach REFLEC OR Sy?PPOXT
to-hold hot dog nails.
Measure this 2" distonce
CAREFULL{ . :

“Kdapted with permissior of the Sunshi .U .
of Colorado at Denver. ine Ccmpany, university

SP32 c 1978 CTIR

Y g .



SOLAR 307 DOGS

for Rot Dog Cooker curv”

Pattern
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Sunshine on His Eggs

.z '+ HE lucky oid sun used to

_ have nothing to do but

. roll around heaven all

day. Now David Menz has put the

sun to work frying eggs. David, 16,

from West Hartford, Conn., has in-
vented a sun-powered cooker.

To make his solar cooker, David

used packing boxes, aluminam

|

work. But he ate the first eg¢ ]
cooked with my invention, and he
said it was out of this world.

| can cook almost anything
with it—eggs, grilled cheese
sandwiches, toast, hot dogs.
yesierday | cooked bacon for =y
family’s Sunday breakfast.

»Building the cooker wasn’t too
complicated. But it was tough lay-
ing the sheaets of foil to make a
good reflecting surface. The foil
tends to wrinkie. A mirror. in
perfect farm would be more ef-
ficient.

»{ think solar cookers will come
into general use. They could be
sold in kit form, using a cardboard
frame and maybe parabolic
curves® stamped out in plastic.
However, solar cookers can only
be used as backup cookers. They
w;on't work, of course, on sunless
days or at night. . -

“I've just started working on a
solar distiller, or water purifier.
The distiller will make saliwater or

polluted water Grinkauie. ! think

g - ,ti‘:_‘! should have a good future. Super-
T ;‘B:_ narkets around here are selling
h:&% gistifed water.
] want to help homeowners cut
Lased Stosiz, e, oo Voo R I R B LU LR ] )
Cuhs 20 "RA anl a hoat dog oa Rl dowr. on expensnve energy. At the
Cnshet. same time, there is a 12t of wasted
: energ> in the world, with the sun
foll, and glue. The cooker focuses | and wind not fully usec.”
the sun’s rays on pans holding That was Davic Menz, future
food—and its temperature: king of the solar cooking indus:ry.
reaches a sizzling 430 degrees F. Pass the eggs (sunny-side up).
Current Events recently spoke
with David about his solar cooker: -—-—'_—__——.
“fAy grandfather didn’t think { -whaikind of curves? Time out for a look at
my plan for a solar cooker would 1 ihe dictionary.
.  —TProm Canrent cvenis (September 21, 1977). -3
SP34 c 1978 CTIR
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Create your owm ad for

enargy from the Denver Post.
Give it & price too.

Here's an ad for sclar
your Hot Dog Cookar.

\

$4950°

Use SUN-MEET'S acg-on s0lar pian Siaeting wnth & cost of
$4 940 00 — lor most homes —y0u NIWY can cut you! fued
it Then as fue! prces §o up. yOu <an INCredLe the NuMOe’
ot SUN-REET'S soiar COLeCIOns 3t any hme in ine tuic’e N0
.ngependent. O shorisges il te NO headacre W
you. SOl DOALNG 13 NOW more praclical than ever Delore ann
wa M@ NOw DeGmng the encihng SOLAR-ENERGY ADE. IN-

STALL NOW. ™he price will ngver De lower:

o NEW & EXISTING HOMES
» COMMERCIAL USE
o AGRICULTURAL

o GREEN KOUSES
o SWIMMING POCLS. ETC.

Le eneIgy

PACKAGE INCLUDES:

« Full Capacrty Sterage unit
o Heat Eachangers
o Pumping Units

o Elacincal Conlrois

AS YOU DESIRE.

.

N 2624 0. 2UNI

ENGLE/00D, COLO $3110

o Ong 6'x10° SUN-HEET Solar Colector

« Ail Connacting Ccoper Piping

ADD O SOLAR COLLECT

t A
WNWW AL
FREE SEMINARS
EVERY TUESDAY

7-3PM
IN OUR OFFICE

CRS

~e v U AT FnD:

OUR SOLAR COLLEC? ORS SUFFLY e~
FORCED DRAFT ~ND HOT WATER SYSTEMS: ALSO

FOR GENERAL HOUSEHOLD USE.

SUN-HEET, INC.

$39 Al 10 3 00 P\
MONDOAY TRAU FR.OAY

PH (303) 922-6178
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No.6 .. »
Relizious Attitudes Toward Bicth Co:. rol

Shift in Reiigious Doctrinas

In every culture sex has a religious and ethical dimension. But today. contrary to
conventional wisdom, religious attitudes ar2 note major barrier to hirth control. First,
religious doctrines themselves have changed dra~ -tically; second, even whnere reli-
gious prohibitizns remain, they have less etiect on individua! behavior than other iac-
tors such as the availability o~ family planning services or the role and education oY
women. In developed count: 2s like the United States, for exampie, difierences in
contraceptive use between Catholics and Protestants have virtually disaopeared. In
developing ccuntries like India, when incomz and education factors are taken into
account, Mosiems arid Hindus accept family planning in aimost equal proportions.

Public acceptarce of familv planning and the shift in religious doctrines have both
been fairly recent. A'ost religious doctrines have traditionalhy encoura2ged procreation
as the primary function of ir _rriage. As late 25 1920 nearly all religious bodies opposed
birth control. Today, nearly all permitorendorseit. emphasizingthe rightanc respon-
sibility of parents to manzge their cwn fertiliv. Even the Catholic hierarchy—now
somewhatisolated inits opposition to contraceptives—no longer disputestheneed'or
planned famiiies, onlv the choice of methocs.

Lingering Ccnservatism

Still, theim -rtance of Catholic doctrire tor therw ‘"linzering prejudicesazainst
specific contraceptive metho<sincther re::zionscannotbe discoun’ -d. Atthe nationai
ievel governmaonty, copegiclly inlatin Amearica mavdeliy —sededexnaniinnsoframin
slanningservices.ariear of reactions from cons ~vative ele: - nis. Attheinternational
izvel, donors may limit their suppc - Tor controversial serv:ces such as aoortion or
sterilization.

At the grass roots. ievel, forr.al religious doctrines are oiten intertwined with
rural folk beliefs and cuitural patterns. Some of these, related. tor exampie, to the in-
ferior status of women, the preference for sons or superstitions abcut sexual potency
and the menstrual cycle, can affect local attituc- s toward either birth control in general

“The responsibility for deciding upon the number...d frequency ofchildren has been
laid by God upon the consciences of parents -emwhere . . . . The means of famiy
planning are in large measure matters of clinicaiard aesthetic choice. . .. Christians
have every right to-use the 5.i!s of science for . per ends.”

‘ Lambeth Conference, 1958, of Sishops of the Anglican Communion
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or specific methods. In Moslem, Hindu and Buddhist countrieswhere major religious
authorities. support family planning many villagers still assume their religion prehitits

birth control. In part to >vercome this 1ag

in attitudes, family planning programs are

increasingly turning to -raditional health providers and community leaders for the
delivery of rural services and are designing programs to be coinpatible with specific

religious and cultural mores.

Judaism and Christianity

Having led the way in the reform of
traditionai doctrines on marriage andthe
family, Jewish and Protestant churches
remain more progressive than others in
their support for birth ¢ antrol. The break
with traditional prohit:tions began with
the Lambeth Conference of Anglican

Bishops in 1930 and by the late 1950s grew”

to a nearly universal endorsement of all
modern .-ntraceptive methods. 11 re-
cent yeais ,ewish and Prctesant de-
nominations have also supported a
woman’s -“zh" 10 choose abortion. Ex-
cep onstu 'nese trends incluce a few
funczmentalist sects, which still oppose

“abortion, and Orthodox judaism, which
prohibits sterilization aithough generaliy

aliowing abortion.

Christianity
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Roman Cathelic and Eastern Orthodos

663 mill.an tollowers. 70 of world pepulatien
Protestant and other Chmistian

323 miliiee tohiowers: 6% 0 worid population

.

The permi:ive stand of Jewish and Protestant sects contrasts sharply with the
negative stand of the Eastern O:thodox and Roman Catholic hierarchies. Althouzh the

|2

latter no Iohger condemn non-procreative sex (as they Jdid lessthan 20 vears ago’, they
do still condemn the use of “"artificiai” methods of birtn cnntrol. This condemnation,

reccafirmed in Pope Paul's 1968 Encvclice
jugal act must be open’to the transmission

| Humanae Vito2. maintains inat "everv (on-

of lie.”” Only the rhvthm method. wiich

limits intercourse to the nonfertile periods ot the mensirua: ¢\ Cle, meets tnis

conc on. o

Pope Paul’s stand—st: i unchanged—constituiesthe mejor o stacle to full covpera-

tion by the Catholic €

g-ch in responsibis gopulation prozrams. fronicativ, 1t aise

undermines ‘he church’s @8rrent fightagains abortion bv imiingaccess to aiternative
means of birth con:ro!, especially ror the poor. But " actual pracuice ine Eacvcical e
failed to curb amass defection from Papalauthority byedicat 4 Catholics evenvwhers.
Enco-iragec by the liberalism of Pope John and of successive Papal commissions on
marriage and the family. many US Casholics began abandoning tre rhythm method for
more effective means in the early 1960s. Most turned to the piil, initially tested by
Catholic doctors Rock and Gurcia and promotec as a means of menstrual regulaticr
compatible with Catholic doctrine (in ccatrast o ““barrier’” methods like condome 2nC
Jiaphragms which prevent passage of the sperm). Pope Paul’s later disapprovalortre
pill in 1968 made litile diifercnce in the growth ¢ * Catholic acceptors. In fact, notec
Catholic sociologist Father Andrew Greeley atiributes ““a drastic decline’” in church
attendance almost erirely to the Vatican stand on bir:n control.

Dismay over the 1968 Encyclical a'so extended to the clergy, many of whom (having
fully expected 2 change in chu-"h doctrine) publich chellenued the pronouncement.

- Throughout Europe and Latin &mericamany focal priests now @
to make their cwn responsible decisionson coniraception. The

“stly.counsel couples
atican has muted its
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own opposition to nonsurgical methods as its campaign against abortign (and most

recently sterilization) has intensified. At present, government family planning pro-
grams operate with the tacit cr open’support of local Cathelic bisnops in 24 Latin

American countries and the Philippines. Ir: fact, in the Western Hemisphere the most
conservative bishops are those in the Unied States. -

Islam

In contras: :o Christian traditions. lslam has always considered sexual activity for
married couples normal and healthy and sexnal abstinence an impractical method of
regulating births. Thus, while Mohammed called on his followers to “'marry with a
fruitful woman,” he also condoned the widespread practice of coitus interruptus to
“’protect the wife’s health and beauty and to allay anxieties over nuperous children.”
Throughout the Mostein worla in high-level meetings such as thesRaba: Conierence
and among religious scholars from all four orthodox schools of Islamic law, traditional
sanctions have been transiated into almost unqualified support for family pianning. In
the last decace Kaiifas (ofricial religious pronouricements) favoring family planning
have been issued by religious leaders in a doZen Moslem countries, and the great
mosque of Al-Azhar, Islam’s most prestigicus institution, has thrown its full weight
behind Egvnt's population program. Only a few sparsely populated c.:sertcountries are
still pronztalist. Most of the Jarger Moslem countries, ncluding Morocco, Tunisiz,
Egypt, Turkey, iran, Pakistan, Bangladesh and indonesia, have extensive government
programs to reduce populaticn growth. o - -

These programs are, however, ham-  [cjam
pered by the position of women in Mos-

lem societies? Qutside the major cities i
women are permitted few socia! or S e &AL
economic roles beyond motherhood. ‘W"’r:—,f: e T
Their seclusion, through Moslem cus- "’"“\\ SN Y e < —
toms like purd:, limits acceptance of . { = LA, =
any familv planning method which re- o N S \; T
" quires physical examination by a male Ry A /b g
docior. The belief that 2 menstruating oS ‘7 N
woman is unclean and s! >uld not pre- P ’.\ A 2SN
pare focd limits tie use of IUDs or other ;"(,;' -/ N

methods that precduce irregular bleed- '
ing. However, steriliza*ion as a one-time I
‘mecical pracedure ras gained accep- 515 million followers
tarce in several Moslem countries lik . 13% ot woric populzton
Bangladesh, Pakistan and lunisia, despite

the opposition ot a few Moslem schoiarswho contend the presentirreversibisityortaz
procedure makes it contrary to Moslem law. Islamic scholars have, igr the most pa;
permitted early abortions under a varietv of conditions but concider *hat abortion is
immoral except to save the mother’s life once the fetus has ""quickened,” that is, aiter
the fourth month. -

*
L¥)

Hinduism and Buddhism ‘ : .

Perhaps because Hinduism and 8uddhism have not been crusading refigions their

‘ teachings are less pronataliskthan those of Isi: m :r Christianity. Buddhism, for zxam-

ple, does .not consider procreation a sacre:z duty and contains no njunction o b=

" fruitful and multiply.~In®oth Thailand and ori Lanka. BudZhist leaders—generaily

supportive of family-planning—characterize any increasr in thz human population that
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is disproportionate to available resources as *a departure from Buddhism'’s middie
. way.” in india concern over population growth has led authoritative interpreters of
classical Hinduism, like Radhakrishnan, to conclude that all methods of contracep-
tion,induding starilization, are permissible and that earlv abcrtion, which is now legal,

. can also be justified."~ ‘
. To Westerners the Easterr religions

appear almost contradictory in combin-
dng frank sexuality with ritual and

Hinduism and Buddhism

i ical requi .riodi - A .-
phxic_;sophnca‘l re'qu:rements for pe ;od c e -
abstinence. Unlike most ather religions, = P ars

\ Hinduism and Buddhism also recognize TS N /,\_,,./f;g‘ T
: a gap between the ideal and the permis- 5> i v = T _
- sible, applying diiferent standards of be- > e €T @

: A e : . = ~ £ Y
hav'r to different socidl classes and dis- N N N N
tinguishing degrees of seriousness in e W - A
transgressions of basic commandments. 7 — N
While beth religions have a strong bias N / { ;‘; -
against abortion, .for example, the prac- P (WA m)
tice is tacitly approved, particularly \, 3
among the poor, in the early months of e .

I 740 milion fol'owers
pre~ sancy, or where any medical indica- 197, of veorid population
- . r LE IR

tion; are present.

As in other religinus communities, more education leads to more supnori for faniy
planning. In recent surveys educated Hindu and Bucchist leaders found no conrrad.c-
tion between t aditional teachings and contraception, whiie the uneducated assume )
- the two were irreconcilable. At thz village level, religious ~2CeDts underlie a diverse
assortmentof fo'x beliefs and praciices occasionally inimic: iothe principi2 o piannec
families, even though r.o specific prohibitions on contraception exist. Among Hinl.
. one-basis fr- conservatism’lies in the principie of 2shimsa (I:rerally “'no harminz™
which, althc -gh mainly used as.an injunciion agamnsi . orticn.is interpreted Uy aisw
indians as a bar to al! artificial forms of birth cqntrol. Likewise, a1ew Buddhisis consic
the preven! .n of pregnancy an interference with Karma, the crocess of remcarna-
tion, ahd thus a suppression of life. At the policy level. however, these interpretations
have minimal impact on government support for amilv plznning. ~Nearlv ali Hindu and
pl.aning, mostorwnich inciude

R}

el

i

<~ Buddhis: countries now supportmajor efio-tsin family
- voluntary sterilizaticn and in some cases abertion.
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POWER SOURCES

CONSERVATION

Description: The reasc: for the U.S. ~r 3y crisis is quite simpie:
Jemand for energy i3 increasing while suppiies of oil and natural
gas are diminishing. /. major cause of that ever-growing demand is
oyr huge stock of capital goods--such as homes, cars, and factory
equipment--that use energy incfficiently. This inefficient stock
developed during the decades of the 1950s _and*1960s wher energy
was so cheap that no on® really thought about using it wisely. But
+imes have changed and so must our patterns of energy use. Fully
two-thirds:of the energy America now consumes does no actual vork.
Wwhile half that loss js the unavoiadable result of physical limits
to efficiency, much of the remainder is simpie waste.

~ Energy consumption may be divided into three main groups:
Industrial, Transportation, and Residentia1-Commercia1. The use
made of energy by each of these groups must be carefully analyzed

to identify those areas to be targeted for energy savings. In the
industrial area we know that various U.S. industries are substantially
less fuel-efficient than their Western Er~opean counterparts--and
their standard of sing is equal to ours. Hence, we can learn from
their methods of operation. . We know that probably the most
significant factor in datermining the gasoline mileage c“ an .
automobile is weight. We also know that an average new car in Europe
weighs about 1,900 pounds while ir. the U.S. it weighs about 3,300
pounds. We also know that mass transit and rail transport are much
more ‘efficient than the private automobile. We know that space
heating is the major-category of energy consumption in homes and
buildings and yet temperatures are maintained at unhealthfully high
levels in the winter and air conditioners run far too cold in the
summer. Our pricing system also is out of line .and fails to
-penalize waste- In the area of utility pricing, the smallest users
commoniy pay the Lighost unit price due te practices such as declining
block rates. If we pay yesterday's prices for tomorrow's energy,
United States resources will be rapidly exhausted. The pricing of
‘0i1 and natural gas should reflect the economic fact that the true
value of a depleting resource js the cost of replacing it.

positive Features: Eecause we are rapidly running out of oil and
natural gas, we must switch to the predominate use of other energy
sources. However, the ~hangeover from one energy SOurce to ancther
cannct and does not ha-oen overnight. Conservation will help buy
the time for making the: transition and is also the most effective
means of improving our supply-demand problem. It has been pointed
out that a barrel of oid saved is as good as a barrel produced--but
in many ways it's better. According to cost-effectiveness studies
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by the Federa]‘Government, it costs only a tenth as much to save_
energy 2s to produce it. This is significant when one considers’

that our o041 imports now account for almost half of our needs.

Wasted enargy--in cars, homes, commercial buildings and factories--
is greAter than the total amount of our oil imports. It is argued

" that a reduction cf America's demand for world oil will be a2 form of

assistance to the developing countries who so desperately need it.

2 .. .

Associated Problems: Conservation goes against the more-is-nicer,
bigger~is-better philosophy we have operated with so long. Although
conservatfon measures are inexpensive and clean compared with energy
production and use, they do sometimes involve sacrifice and are not
2lways easy to 1mp1emegt, Smallier, lighter, less powerful cars. &
mean a loss in some driving comfort and horsepower, but they don't.
inhibit our ability to travel. In summary, conservation may cause
some inconvenience and require some sacrifice, but that is far better
than the projected drastic-measures that will have to be taken in
the fyture if we fail }o act now. :

Estimyted Available Energy: -The ERDA goal f0{°the year 2000 is to
reduce energy demand in byjldings by 7.1 x 10 5Btu. This is 4 or
5 pervent of the 150 x 101° Btu or so per year we are expected by
some tO be using in that year--a not unreasonable goal. -

The ERDA goal of enesgy saving from more efficient use in
transportation is 9 x 101° Btl (9Q) in the year 2000.

COAL _

Positive Features: Of all the alt2rnatives to the burning of oil and
gas, ¢0al offers the most immediate promise. This is because our
needs are large and sc are our coal reserves. Coal is the must
abundant remaining fossil fuel that we have any real experience with.
Most ¢f our electric generating plants are already s<t up to run on

coal, and electricity is a highly desired form of energy. Coal
deposits are well mapped out, and we have the equipmznt to get at them.

Associated Problems: But with all these advantages, the large scale
use of coal will cause major problems. Coal is difficult and
dangerous to mine underground. Surfate mining is both more eccnomical
and it's safer. However, water is very scarce in the West where
almost all coal is surface (strip) mined. This makes land restoration
costly and difficult. Coal is also the most polluting of the fossil ‘
fuels. Burning results in the emission of varying quantities of’
sulfur oxides and particulates. Increasing our use of coal for
jndustrial, commercial, or residential purposes will require large
new investments in pollution control equipment unless society is
willing to accept dirtier air and more cases of respiratory disease.
In addition, there is no satisfactory means of using coal as a fuel
for transportation other than the inefficient process of producing
electricity to power trains, buses, and cars. ‘Finally the burning
of vast quantities of coal w111;resu1t in an increase in the carbon
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dtoxide content of the Earth's atmosphere. The National Energy Plan
calls for the expenditure of nearly $3 million to try to determine

the long-term effects of this increase. «

. Estimated Energy Availabje: The United States has an estimated four
.; Trillion tons of coal resources. About one-half trillion tons can’

be mined economically by current technology. The recovery of these
shallower reserves is the main objective for increasing coal production
by conventional methods 1o meet near-term needs and reduce U.S.
dependence on foreign energy supplies. The remaining three and:
one-half trillion tons are either too deep, or in seams too thin,

too wet or too mixed with rock to be recovered by conventional

mining. Current production of coal is about 600 million tons yearly.
Cne of the goals of--the Natjonal Energy Plan is to jncrease coal
production to more than 1 billion tons per year by 1985. With a

production rate of 1 bjllion tons per year, one-half trillion tors

would last 500 years.

¢ FUELS FROM COAL

Description and PqéjtiveAFeatures: About 90% of the nation's fossil
ZFuel veserves are coal; however, most of the nation's consumption.
(about 76%) involves 211 and gas while coal represents only 18% of

the total. ] .

To reverse this trend while maintaining high,environmental
standards, the U.S. coyld convert some of jts vast coal reserves
into clean gaseous, 1iguid. and solid fuels suitable for power
genaration, transporiation, residential and industrial uses.

Both coal gasificazion {conversion of coal to gas) and 1iquefaction
{conversion of coal to liquid and solid fuels) involve high temperature
ani pressure. Since ccal is essentialily a form of carbon containing
only a small amount of hydrogen, the addition of hydrogen is required
to make synthetic hydrocarbons. ' ‘

Coal can be converted to three types of’ gas:
1) High-Btu (or high energy) gas whick can be directly substituted
for natural gas. ; .
2) Medium-Btu (or high energy) gas which can be used for:
a) utility boilers )
b} industrial fuel
c) chemical® feedstocks
3) Low-Btu gas for electrical generation.

e,
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Coa}.——c—-} Ga_mi--fié:ation —p Cleaﬁug .

C_p sulfur . °

L2 o : Low Btu

Power Plant Fuel ¢~ — —]
' 125-400 Btu/SCF

,  High Btu

Pipeline Gas ¢— Methanation
800-950 Btu-SCF

-

The major steps in the coal gasification processes are shown in 7
the diagram. For high-Btu gas, the three major steps of gasification, j>
cleanup and methanation are involved. The various processes under [~
commercial development differ in method, temperature, préssure and
other conditions in accomplishing these three steps. Low-Btu gas
_can be,nggingd”bx:g]iminating the methanation step and the use of

atr rather than oxygen'in'fﬁé‘gastficatian“stept ‘The state-of-the-

art in coal liquefaction in the U.S. is not as well developed as

e

. . that of coal gasification; however, technology should be available
' by the early 1980s. Coal liquefaction has two advantages over coal
gasification: ' ‘

1) Petroleum substitutes produced from 1iquefaction can be
. = o transported by more means immediately into the wide spectrum
b - of petroleum needs. :
: . 2) Gas is produced as byproduct when producing 1liquids and
solids from coal. oo

Plants can produce as much as 3 barrels of synthetic Tiquids per
.. ton of coal processed. The first gasification and liquefaction plants
are expected to be in the West or Midwest, near the more accessible
and cheaper coal reserves, but some early plants could be on the
East coast near Appalachian coal fields. '

: Associated Problems: Environmental problems have dampened some of
- the enthusfasm for gasification and liquefaction. Large quantit{es
P of water are consumed in both of these processes? As a rule of
thumb, about 1.5 to 3 pounds (or about 2 quarts) of water are required -
for each pound of coal proczssed. This is about twice the needs of
an. electric power plant of the same energy output. Since much of
the coal to be gasified is located in the semi-arid West, this is a
major problem. Also, some water needs disposal, and this water must
be treated. Recovery and treatment systems will also be needed to
minimize air pollution. Large quantities of solid waste .such as
sulfur and ash will require disposal.. Then, there is the whole net
energy -question. It takes energy to grind up coal and then change
" {t to oil and gas. Does enough energy remain in the final product
to justify the whole process? Finally, a new and different worry
for the synthetic fuei industries has recently surfaced. It has been

' _ known for some timethat at the high temperatures used in these.coal
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“are expected to use in the year 2000.

conversion’processes, molecules known as “polycyclin aromatic

hydrocarbons," PAH, are formed. There is ample evidence that many
of these PAH's are carcinogenic, that is, cancer-causing. This
problem has so far not been publicly addressed by the proponents

. of a coal-based synthetic fuel industry.

Estimate of EnéfggﬁAvai1ab1e: Obtaining significant amounts of
energy from synthetic fuels is years away because of technological
problems and the lead times involved in constructing operating
commercial plants. The Tong range goal is %g use the process to
produce 14 of the 180 or so quadrillion (104°) Btu's of energy we

CONVENTIONAL NUCLEAR REACTORS

Description: The nuc1eusiof an atom is best examined or probed by

shooting "bullets" at it. The best bullets for probing the nucleus
are neutrons because they have significant speed and mass when they
are produced, and because they have no electric charge. Their lack
of charge enables them to move towmrd a nucleus completely unopposed
by any electrical effects. What ﬁany happens when a material is
bombarded with neutrons is that thH€ bombarded nuclei absorb neutrons,
emit alpha, beta, or gamma rays and become different materials.
However, wheh uranium-235., plutonium-239 or uranium-233 are bombarded

- with neutrons, their nuclei fission (spli*) into two parts of

approximately equal mass. This process releases a huge amount of
energy and-it is also accompanied by the release of two to_three
neutrons per fission. Each new neutron can, if properly slowed down

by a "moderator,” cause another nucleus to split, releasing more

energy ard still more neutroens. Under certain conditions, a chain
reaction is possible in which one neutron produces two which produce

. four which produce eight, etc. In each fission, huge-amounts of

energy are released and so a nuclear expiosion-(a bomb) occurs. If,"
on the other hand, you-control the growth in the number of neutrons
(using control rods), you have an energy source that can be used to
produce electricity. The heat released in the reaction can be used
to boil water or some other liquid. The resulting steam can turn the
turbine in a conventional generator. '

Positive Features: - . , N
— 1) A significant amount of energy is available to us in the form
- of nuclear energy. .
2) Me know how to build and operate ordinary fission reactors.
. - We have been doing this for many years. :

3) A significant shift to nuclear energy will reduce our
country's dependence on foreign sources of petroleum-based
products. ' i . )

4) Considering that fission-produced electricity is a complicated

: . new technd]pgy, our conventional nuclear reactors have operated

. reliably and, considering the dangerous materials they use,
-quite safely. . oy
\\ ¢ 1978 CTIR
. T9 . |
\ . '
Lo 209

o
e

v



<«

‘5) Government studies have concluded that fission power plants

' _have a favorable net energy yield, although some experts —

maintain that these calculations may rot inciude all of the
enargy inputs to the system. : : .

Associated Problems: . .
1 e-f1ssion process consumes uranium and thorium-based
* . nuclear fuels. A significarit shift to nuclear pcwer would
result in our using up our nuclear reserves in a relatively
short time (20-50 years). If our uranium-235 reserves are
consumed before our breeder program gets off the ground,
we theoretically lose the energy stored in 99% of our

o " uranium reserves.

2) The fission process produces longlived radioactive wastes
that are a -health and environmental hazard. At the present
time ‘we don't know how to safely store these wastes, and we

- have no right to pass them or to our grandchildren. -

3) A shift to nuclear energy would initially reduce our
dependence on foreign petroleum products, but it would soon
result in a new dependence on foreign sources-cf uranium and
thorium. - .- B o . -

4) The disposal of heat produced by nuclear reactors is a .
serious thermal pollution problem. Expensive cooling towers

_and cooling.ponds that dissipate heat out,into the atmosphere
" must be constructed at the reactor site to minimize the
environmental impact-of such large-scale heat disposal.
5).;Safetyvand“themadequacyhof”fpture,fueT supplies are the
| subject of an emotional national debate. The debate itself
! makes the whole future of nuclear pover uncertain.

'4E§timaiidn of Available Energy: ‘It is difficult to-estfmate the
arount of energy available Trom nuclear sources.because the numbers

and the projections keep changing and the topic is so controversial.
However, whether we like it or not, nuclear energy -will playa role
in providing for our energy needs for the next decade or two and
nuclear reactors could produce ‘@s much as 20 percent of our electrical
energy by 1985. ' : ) . .

7 Uranium fuel production begins with a search for ore (anything
that can be mined for a profit?. The raw ore is then milled or
concentrated to a product called “yellowcake" which is 80 percent

U30g {uranium oxide). Resource estimates are given in terms of tons
o% yellowcake and are distinguished by the production cost in doitars
per pound. At present we have 420,000 tons of $15 per pound reserves.
As of November 1976, 64 conventional nuclear reactors were contributing
45,500 megawatts of generating capacity (8 percent of the nation's
electrical power). We can calculate that the 45,500 megawatts of
reactors will use up the 420,000 tons of $15 per pound reserves in.

73 years. This figure is very small. However, if we base our _
calculation on the reserves available at $30 per pound or less, the
reserves will last much longer. Then there’ are the potential resources

(those not yet discovered and developed). This lengthens the lifetime
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' " even more provided we don't build any moré reactors. However, we will.
: A fair summary seems to be that uranium supplies are sufficient to
fuel the planned reac program into the next ceéntury, but that
“without new supplies or.a new technology (1ike’ the breeder reactor)
: . - it will provide only temporary relief to our energy shortage.
" W : “ ' '

BREEDER REACTORS

Description: The uranium-235 isotope, which is, the fuel in «a -
conventional nuclear reactor, is the rarer of the two main isotopes
of uranium. - The most common isotope,’ uranium-238 (99.3% of all.our
uranium supply), cannot be used to maintain a fission chain reaction.
W But by allowing the uranium-238 to take up some.of the spare neutrons
in a reactor, it will eventually be changed into the isotope of
another element, plutonium-239. This isotope can be fissioned by
neutrons just 1ike uranium-235 and can be used to produce heat in a
. reactor. . - g

v

By absorbing neutrons, the common:isotope_thorium-232 can: be o
changed, in a similar way, to form uranium-233. This isotope can also

be used to sustain a neutron-caused chain reaction.

o

It is beyond the scope of this unit to discuss reactor design,
"+ fuel rod fabrication, breeding ratios and spent fuel rod processing.
I' Suffice 1t to say that by careful select’ i and arrangement of
: B - materials in a reactor, the neutrons not needed in the fission
chain reaction can be used to, convert U-238 and Th-232 into Pu-239
~ ‘and U-233. Thus scientists and engineers hope to be able to make
use of most of the uranium and thorium in nature for ‘the release of
nuclear energy and the production of electric power. |

N

' positive Features: . T :
1) “A significant amount of energy is available to us in the form
of nuclear energy--especially if the breeder program becomes
S a reality. 7 : ‘
® 2) A significant shift to nuclear energy will reduce our country's
dependence on foreign sources of. petraleum-based products.
3) Because breeders make nuclear fuel as they run, they will
: reatly extend the lifetime of our nuclear fuel reserves.
. T Note: Thorium is several times more abundant than uranium,
' but statistics are inexact because even today there is no
thorium mining industry.) Without the breeder, we would
reach the bottom of our nuclear fuel reserves early in the
next century. Breeders can postpone that day for a long
time (500-1000 years?). ‘

Associated Problems: ‘ S
11ke ordinary -fission reactors, breeder reactors produce
- longlived radioactive wastes that are a health and
. . environmental hazard. At the present time we (the people,
: " the government) haven't agreed on a method to store those ‘wastes.
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“ “be that in the yea

A

2) Like ordinary fission reactors, ‘breeders produce large
_quantities of "waste" heat--which implies a potefitial thermal
. " pollution problem. :
3) The fissionable mategials produced in a breeder should be used
to power new breeder reactors. However, since they are
fissionable, they can also be used to make nuclear weapons.
Clandestine bomb-making and blackmail by radical groups is
not out of the question. Trucks hauling spent fuel rods can

be hijacked. Any country that has the capability of producing

plutonium-23§ or uranium-233 also has the capapility of
becoming a nuclear power--as India demonstrated. The more
than occasional success of undertakings by terrorists and
other fanatic groups adds to our worries.

4) The plutonjum-239 problem: Plutonium-239 is radioactive and- -

an dlpha emitter. If inhaled into the lungs, it can cause

intensive damage in the tissue and cause cancer. Plutonium
‘has been termed the most dangerous substance known to man..
“Where plutonium s used, we must not only minimize leakage,
we can't permit it at all. ' :

L)

Estimate of Energy Available: ERDA's estimate of the gnergy available
From our nuclear reserves is 130,000 quads, or engugh energy, at 1975
levels of consumption, to provide all this country's energy needs for
‘about 1800 years. However, the fears related to the health and safety
hazards that may be associated with the use of the.breeder Ted
President Carter to call for a reduction :n the breeder program, an
indefinite postponement of tﬁe plutonfum processing program and the
indefinite postponement of the building of our nation's demonstration

breeder power plant.. Hence, with all the energy available, it could

SOLAR HEATING AND COOLING

Description: - On the average, enough solar energy strikes the roof
of most American-homes to provide for all or a very significant
portion of their total heating needs. This is true throughout the
entire year. Basically, an active solar heating system works' like
this: . . B )
1) Collectors are installed, usually on the roof or ground near
. ~buildings, to absorb the sun's rays. A collector is usually
* ¢ & black plate covered on the sun side with transparent glass
or plastic.” An air space exists between the cover and-the
black plate. - Black is used because it is an efficient
absorber of sunlight. The transparent covers trap heat in
the collectof much like glass does in a greenhouse.
2) Water or air is circulated (usually in pipes) through the °
* . collectors to absorb captured heat and-carry it tp a storage
" tank (usually in the basement). * ”
3) If ait is circulated, the heat is stored in hot rocks. If
water is circulated, the storage tank is usually a large tank
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295

r 2000 we will receive no energy from breeder reactors.

Vigs



4

-~

N “*jh of water. Fans or pumps are used to deliver the heat to the -
N~ ' '

_» various rooms of the house.

-A passive solar heating sysfem is one in which thére are no storage

tanks, fans or pumps. Instead, the home is custom-designed to allow :
the sun's rays to enter the house through windows in the winter and
prevent the sun's rays from entering in the sumner. This is usually
accomplished by using overhangs or be recessing the windows. If°

the home is well insulated and if the climate is generally sunny,
this concept works very well. . .

Solar Cooling: At first it sound;_impossib1e to consider using

solar energy to cool a house. But the same principle behind the
operation of our household refrigerators can be adopted to using the .
sun for cooling. A refrigerator is a "heat pump." Heat is transferred

by exposing an expanded and, therefore cold, gas to the cool interior.
This gas then flows“to the outside coils where it is compressed so

that its temperatureé increases.’ The heat is radiated (discharged) - .
into the kitchen. In an electric refrigerator, ‘pumps and compressors
are used. In.a solar cooling system, solar heat drives a vapor out
of a 1iquid which expands, cools and picks up heat. It js then -
reabsorbed in the liquid to carry the heat away. The major difficulty

‘with soldr cooling units of this type is that temperatures of 200°F

or higher are needed. Since flat plate collectors cannot easily
produce temperatures higher than 150°F, someygind of concentrator
(such as a parabolic mirror) is needed. A : o

Advantages: Sd1ar energy is our most abundant and available sourcé
of energy. It-.is.a sustainabie resource. It does not pollute -the

. environment or produce dangerous waste products. Solar collectors

can be used independently of central electric power ‘generating
stations.. There are no foreseeabie shortages of the basic materials
reeded for the widespread use of solar heating systems. Solar
energy cannot be embargoed. :

Disadvéntﬁ es: The initial costs for putting in a solar heating
system are now (1977) very expensive. It is hoped that by 1980 the

costs (when spread out over 20 years) will be competitive with othér

types of heating. Because sunshine is unpredictable, storage musti
be provided. To keep’ costs down, the. storage is usually only enough

- for 2 sunless days. After that an auxiliary heating system must be

used. This additiona1 heating system adds to the expense.

. Estimate of Available Ener : In'the South and'Southwestern'portions
of the U.5., enough solar energy falls on the roof of the average home

to take care of the total heating requirements during the winter months.
Even in the Midwest and New England states, solar energy can provide
more than half of the energy needed for winter heating. As conventional
fuel costs rise, it will become economical to use solar energy for -
heating in the North as well as the South. -

0 :
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E' ST s . ELECTRICITY-FROM THE SUN I
VT . - (Solar Photovoltaic Energy)

o sescription: Solar radiation can be converted directly to

7 - e1ectr§c*ty in a solar cell. These little devices utilize the

/ ~ "“photovoltaic affect." Photons, the little particies which make

S up a beam of light, if they carry enough energy, can knock electrons

: 7 " loose from the atoms they strike. Solar cells combine this property
s - of 1ight with the unusual properties of 2 semiconductor. A

- semiconductor consists of a junction between two dissimilar materials.

A typical-arrangement is shown below: _,

. R ' ‘ »?.S.Micronl .

. C.a : . ,
L Silicon al A'silicon
. L2 ) :
. . N B 3 . ) e,

— Blectron;"
Bole Pairs

(e -_Junction

o
o~

PR SOV N Electrors
. _ Energy Out | o
The p-region is trancparent to light and very thin. Phoions of
. ‘ light entering this region releasc electrons from the silicon atoms.
' : The electrons flow in one direction across the junction and the holes
. move in the other direction. This sets up. a potential difference,
a voltage, and if circuity is provided as shown, current will flow,
electrons toward the positive terminal and holes in &he opposite -
direction, and electric: power will.be available.

Positive Features: Solar cells have been used fcr years to power
space vehicles, highway call boxes, offshore buoys and other devices
which, because of their isolation are difficult to fuel in any
~ conventional way. Once jnstalled they essentially require no .
° maintenance. S , , ' }

The chief barrier to widespread use of solar cells is cost.
: However, research breakthroughs and mass production should Tower the
. , cost significantly making photovoltaics connerc1a11y_competitive.

N Associated Problems: Solar cell arrangements witﬁ large capacity for

' C eTectric power production -can be constructed. 1000 watts or 1 kw is
8 ' ' K enough power for most household needs. Such an arrangement, however,
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5'031 ,000 per k"‘.:

relatively minor.

3

&
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costs approximately $30,000.00  (1977), Eveh with-skyrocketing

costs, conventionat power.plants qan;prpduce power at less than

© QOther .than cost, the largest ‘probiem associated with the use of
solar cells is the large amount of land they take up. One method

suggested for eliminating this problem is to build satellite solar

" power stations in space. Since the satellite could receive sunlight.
- continuouslys it would receive. about seven times as much solar energy

as’ an Earth-based.panel. ' The electric .energy would be converied to.

microwave radiation and beamed to Eqrtp.yhene,ttfﬁauld,be.co11ected

-and reconverted.

.

" Estimated Energy Available: The goals of the most recent thibna]
. Solar Energy Research Development and Demonstration Program (ERDA-49)

are for 100 megawatts of photovoltaic generating capacity by 1985 and?

~ 7

30,000 megawatts by the year 2000. Present U.S: electrical productionx/,:’” 

capacity is about 500,000 megawatts.

P

1 ELECTRICITY FROM THE SUN 1T
(Solar Thermal Energy anver;ion)

Pescription: Solar thermal energy conversion is a coliection system
That concentrates enough- surilight onto a boiler or a.fluid -(example--~
water or heat=conducting oii) to create ‘emperatures high encugh in
heat quantities- sufficient enough to make large quantities of steam.-
The steam in turn is used to spin a turbine which rotates the coil of
a generator which produces electricity. Two methods for doing this
are being extensively researched. The first method is called the
dist=ibuted conllector concept. -In-its most common form, a long

reflecting trough with a parabolic cross-section concentrates solar

- energy onto a collector tube through which flows a heat-conducting

oil.  In a heat exchanger, the oil transfers its heat to water to

" produce steam. Excess heat is stored for-use at 'night and while the

sun is not shining. The second method seems even more promising

- .because of the higher temperatures achieved. In this concept, a

field of computer-guided mirrors track the sun and focus the sun's
rays onto a boiler which is mounted on top of a central receiving

tower. Here, the radiant solar energy js absorbed and used for the
production of steam. : :

Posditive Features: The main advantage, of course, is that sunshine

Js free. 1In addition, tke éhvironmental impact of these systems is

P

Associated Prodlems: Only direct sunlight is ysable, thus restricting "
solar thermal power plants primarily to the sunny areas of the country.

There are no_basic technical 1imitations 4n this method. VThe main

- questions are overall efficiency add economics. One key\consideration

is space. Sunlight is diffuse anq must be collected overia wide area.
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" * It is estimated that in the Southwestern part of the U.S., . ° -

T approximately 26 kilometers (10 square miles) would be needed to. \
7. operate a 1000 megawatt plant working at an average capacity of 60%.
" "This s enough power to supply a city of 1 million people. At

present, there i5.no economically attractive method for storing

T

heat for use at gight and vhile the sun isn't shining. - . - _‘

PRI Estimate of Available Energy: By the year 2000, some 20,000

‘ ©© ° megawatts of solar thermal generating.capacity aas been“estimated.
This is about 4% of ,the present electrical generating capacity of the
United States. ’ R , i -

: , SOLAR SEA POWER * .
o (Ocean Thermal Energy Conversion)’

Description: The bfggest collector of solar energy on earth is-the
. oceans. is fact makes possible the whole concept of ocean: thermal
-energy conversion.. Ocean thermal. energy conversion uses-temperature
differences between surface waters and ocean depths to. generate
.. .electricity. Basically, this is how ocean thermal conversion works:.
*7"1) The ocean's top layer, heated by sunlight, is relatively
= - warm (800F). The lower layers 1,500 - 4,000 feet down),
: . ~ untouched by the sun, are cold (40°F). A sea power plant in
T the ocean would draw warm water from the surface to heat a v
!D . working fluid such as ammonia, propane or freon until it
. evaporates. . . o " o
. 2) ' Pressire produced by confining the steam to'a small container
T . can rotate a turbine and thus power a generator. Cold water . .
q - drawn from the depths cools the.working fluid until it~ . -
: ' . condenses back intq-a'lﬁquid.and the‘entire-cycje is repeated.
-~ A1l this takes place at a power plant situated on a large floating
: platform. Electricity can either be sent-to land through cables for .
conventional uses or be used’ to extract hydrogen from sea water.
Hydrogen can be used in many ways to replace fossil fuels. Electricity
could also be used to combine nitrogen from the air and hydrogen - ‘

from the water to make ammonia, the primary ingredient for.fertilizeé.-'

L positive Features: -Since mechanical energy can be extracted from the
: “Flow of heat energy between 2 hot and a cooler region, the temperature
- differential that exists between deep and shallow ocean water
represents a constant and considerable source of energy.

 Associated Problems: This process is sti11 highly speculative. The
-potentia ors capturing-this power is largely unproven because 1ittle
. experimentation has been done. “Questions that.need to be answered
4nclude: Can a design and materials be found that will resist-the
. corrosive gower of sea water? What impact on aquatic life or ocean—.
' - cycles would the mixing of warm_ and cold water produce? Is a net
‘ , energy yield possible? what are the legal and jurisdictional . .~
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considerations associated with the operation of floating ocean

thermal power plants? Finally, the cold water contains large amounts

of dissolved carbom dioxide “hich would be released upon warming.
.. What- might be the long-term environmental effects of this?

[

L . Estjmate‘of‘Ava11ab1e-Ener91: An ocean thermal energy demonstration
: , “plant could contr bute 100 megawatts of electrical generatinyg
: : capacity by 1985. It is estimated that ocean thermal energy

corversion could produce 20,000 megawatts or mcre by the year 2000.
el FPresent U.S. electrical production capacity is almost 500,000 megawatts.

;pONTROLLEDﬂNUCLEAR FUSION ' °
RN .
. Description: Nuciear fusion is the process by which the sun and
- other stars generate their energy. 1t-involves joining together the
" nuclei -of -two atoms, resulting in the release of energy.  Normally
nuciei repel each other. This\is because 211 nuclei are positively
charged, and Tike charges repel. However, if the nuclei can be
_ brought very close to each other, the attractive.nuclear force
becomes stronger than the repelling electrical force and fusion
takes place. -To get the nuclei close enough, the fuel for the fusion °
process; heavy hydrogery, must be heated to about 100 million degrees
- (Célsius, Fahrenheit or Kelvin). At this temperature, the nuclei
I’ SR . are moving fast enough so .that when they move together fusing
A © . - conditions are met. The heated nuclei, c~'led a plasma, are confined
: : . in a strong magnetic-field often referred 0 2s 2 magne%ﬁc'bottie. -
- Another method of accomplishing fusion is to embed some heavy hydrogen
P (deuterium) inside a small glass pellet. If the pellet is zapped with
L - a series of powerful laser:beams, the outside layer evaporates almost
. . " instantly. The -couriterforce generated by the rapid expansion of .
oL T * the puter'materialldriyes,the remaining portion inward. As the
e - material is driven’ inward, it {s-forced into a smallier volume and .
' S D heated by -compression. At the high densities and temperatures
. 'generated, the fuel will fuse. — ~ - . |

~ positive Features:. Fusion power has a number of significant ,
oY advantages over presently contemplated energy sources. These include
i abundant, inexpensive fuel in the form of heavy hydrogen. . Because
~ of its normal presence. in all water,. it is available to-all countries.-
Fusion. features lack-of chemical combustion releases that contribute
A\\'.to air pollution and no threat of diversion of weapon materials.
' There is also no possibility of nuclear explosion, nuclear runaway
or reactor core cooling problems. S ' .

Associated Problems: The major problem in assessing the impact of

Fusion Is that no one knows-for -sure whether or not it can be.-
accomplished regularly under controlied conditions in laboratories.
and power. plants. : T "

\ * C . - v ' : '

'\ L o Env,‘lronlilewntal problems associated with fusion power are expected
e T - to be few. ‘Small quantities of radjoactive tritium will be released
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b ' ~ by fusion power plants. The structure inside the fusion chamber
' ' will become radiocactive as- a result of being bombarded by neutrous
from the fusion reaction. This. radioactivity will be relatively
short-l1ived so that the structure can be refabricated for later use.
The effect of high energy neutrons on metals and other materials is
not well understood, and materials research is vital. It may be
.that the identification and development of materials for the inner
. chamber walls &nd other, components of: the fusion reactor will be
T * the 1argest‘t¢chno1ogﬁca1 hurdle faced by fusion scientists.

e Estimated Available Energy: It is unlikely that any energy will be
A commercially available rom fusion by the year 2000. "Even if a
' < breakthrough occurs, it will tdke years to move from the demonstration
of‘feasibi]ity to the reality of large-scale power production.
R However, current research timelines project the availability of some
.+ - fusfon power.by the year 2000. . -

-t ’ \ >
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GEOTHERMAL . ENERGY

Description: Geothermal energy, the natural heat of the Earth,.
‘promises to be an important source of supplemental power in selected
areas around the world. While most of the Earth's heat is too diffuse
to be recovered, there are concentrated pockets of heat (“hot spots")
within the Earth’s crust that are accessible and that could provide
: a significant contribution to local energy needs. . If the rocks in
’ , rthe "hot spots" are fissured or porous and contain water, -geothermal
potential exists. ‘While_ some-of-this-water and steam .bursts through
- _the surface in the form of .geysers or hot springs, large deposits
- often remain trapped below the surface and can be tapped only by~
drilling wells down into. the porous) rock. If the source that is .
- tapped is a mixture of hot water and steam 1t must be piped into a
. power plant where the water is removed and the ‘steam used to spin
. | the blades ina tirbine which drives a'generator that produces
' electricity. - ’ . " S

‘Positive Features: One of the strongest arguments for the increased
exploitation of geothermal power is.that there are few environmental
problems associated with it. Geothermal power plants do not emit
products of .combustion that can contribute to smog. Thz use of.
geothermal energy can help stretch out our supply of oil and natural
gas. | S ' ‘ ’

o~ In addition to the production of etectricity, it is very 1ikely

" that geothermal energy will make a significant contribution to home .
. ' and industrial heating. This will occur in the West and Southwest
i portions of the United’ States as the needed technology js developed.

1

Associated Problems: - The most serious potentialzprobleh 15-th¢t
RN boron and other chemicals (which are mixed in.with the geothermal
. - water and $team) can cause damage if they are-released into nearby

R . -, , \
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waters or allowed to escape into the atmosphere. There is also the
.possibilityvof land subsidence resulting from the withdrawal of large
amounts of water, but this could be controlled by re-injecting water
~ into the wells. Less significant problems have to do with the odor

. of hydrogen sulfide (rotten egg srell) which is released: during

. exploration and the considerable noise involved when the wells are
being vented. ‘The chemicals in the water also cause corrosion in
pipes and associated equipment. b

Estimated Available Energy: The more optimistic predictions
concerning the energy available in the u.s. from geothermal sources
amount to less than 1 percent of the total electrical generation
expected by the year 2000. ... ~ : -

WIND POWER

Description: Wind energy conversion is one of the oldest energy
o systems having been used for grinding grain, pumping water and
. : producing small amounts of electricity. Today, serious research is
' being done-on. both horizontal and vertical axis wind turbines. .One
of the more:promisirg vertical axis turbines, called the Darrieus
rotor, resembles the lower section of an eggbeater. It has curved
_ airfoil blades so positioned that it can accept wind from any direction.
I’ o ' One of ERDA's goals js to establish a broad technology base from which---

' © “~’the jpublic can select a wind unit approp: iate for particular needs.

Positive Features: Wind power is cheap and non-polluting. It has
Ffeatures which are well adapted to farm and remote site use--

- eliminating the need for long and expensive transmission lines.
Research continues in the effort to design larger megawatt systems
for our nation's wind belt regions. The eventual 1§;gg;sca1e use of
wind turbines for commercial electric power product] is expected
to occur through the clustering of several units into a wind energy

, network. .The relative low environmental impact, compared to fossil
‘and nuclear plants, has made wind power popular with environmental
spokesmen.- ; . '

-Associated Problems: From a technological ‘viewpoint, the major

problem 1S tﬁe'Véf?éblé“nature"of‘wind,enewgy;umwindfpower-generators ,
" pperate at.their rated capacity only when the wind is blowing at or

_ above some minimum.speed. . But wind speed is variable. Wind

- . variability also has an effect on rotor revolutions per minute,

: . which in turn influences the output frequency of the generator.

Since standard U.S. power networks require constant frequency

(60 cycles per second) and Alternating Current (AC), some means for

regulating the frequency is needed. The storage problem must also

be solved. . What do you do when the wind stops blowing? Another .

- drawback to largescale wind power ‘development is land use. Although.

’ : i} _a single machine does not occupy much space, a giant grid of them

4

complete with power 1ines would have aesthetic drawbacks. However,

[
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wind harvesting should be compatib]e with other uses of the land
such ay pasturage and farming. - ' :

Estimated Available Energy: A 1973 NSF/NASA solar panel study

- ‘estimates that an annual output of SL%)x 1015 Btu's of wind energy
‘would be possible by the year 2000. Tha

t amount is close to the
tota]l electrical demand in the U.S. for the year 1970 and wauld
represént about 5 to 10 percent of our total energy needs in the
year 2000. - '

FUELS FROM PLANTS--BIOCONVERSION

Description: Stored chemical energy, created in plants by
photosynthesis, may be a promising supplemental fuel in our energy
future. During photosynthesis (putting. together with light) in
plants»-1ight energy is captured and used to .convertiwater and
carbon dioxide into oxygen .and energy-rich plant material.
(carbohydrates). This energy is released when the plants or their
produvts decay or are ‘burned. Current efforts are directed at

.contry1ling and boosting natural photosynthesis so that crops can

be pryduced which synthesize carbon compounds with high efficiency -
and“produce fuels in a matter of days. The energy content of biomass
is abput half that of the better coals. ° A variety of land and

harvesting and burning as fuel material a e presently under

I’ ' water Crops which pight be easily and economically grown for.

jnvesfigation. ‘

Positive Features: The relative abundance of arable land in the
U.S., the easy convertibility of biomass into desirable 1iquid and
gaseoms fuels, and the low environmental impact of either the
production or combustion of these fuels (organic materials are
generally Tow in sulfur, for instance) have all served to stimulate
interest in growing plants for energy. '

Associated Problems: The strongest argument against the "plants
Tor energy" Tdea is based onccompetition for the land. With the
growing food shortages, land that can meet the nutrient and water

" requirements for energy farming might be better utilized for food

cropy- Biomass.cultivation.also suffers in_a.direct comparison
with, for instance, solar collection schemes using solar cells or
therial collectors where efficiencies of 10 to 20 percent couid be
attafned instead of the 1 to 3 percent photosynthetic efficiency.
In the spirit of "if you can't beat them, join them," the biomass

“enthusiasts goint out that these schemes are not.mutually exclusive.

Land tan produce food and leftover bjomass. The rubber producing
guayile may grow under and around the rows of solar collectors. .

Estimated Availab1e'Ener : The=ERDA projection is %or about 10 Q
'Etu~ﬁ?genergy from blomass sources (other than waste recovery) by.

the year 2000--5 to 6 percent of the-total projected energy use
that year. . A _ '
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FUELS FROM WASTES

Description: It has been said that the wastes of society are simply
yesources tor which we have not as yet found a use. In this view,
refuse from human activities can provide a useful source of energy
while simultaneously reducing some waste disposal problems. Organic
material can produce methane, the main component of natural gas.

In the absence of oxygen this occurs naturally, as microorganisms
break down the material, Processes have been developed which release
synthetic oil or-'gas from organic wastes and at the same time reclaim
valuable minerals from 4norganic refuse. Other processes simply
a}Tow for the burning of garbage as 2 supplementary fuel for power
plants. - :

Positive Feature: The conversion of waste to energy significantly
reduces the seriousness of the disposal problem so many of our =
metropolitan areas are facing. -

Associated Problems: It ijs difficult to separate out the various
components of typical trash. The paper, the glass, the garbage and
the metals are all randomly mixed together. The plants which convert
trash to energy need pollution control devices, but generally their
contribution to the sulfiir oxide pollution in our atnosphere is

lower than the fossil fuels. The erergy content of trash is ’
typically low and unpredictable. Finally, one must remember that
trash, the raw material, is waste. While conversion can reclaim
some of the energy, greater gains can be achieved by avoiding the
creation of waste in the first place. ) N

Estimate of Energy Available: If all of the trash that Americans
throw away had been converted to energy in 1971, that energy would
have satisfied 13% of the total energy demand and- 44% of the total
electrical demand. The amount that can be economically converted.is
considerably smaller, however, and would provide only 1 to 3 percent
of our total energy demands. : o :

+

s ©OIL SHALE

pescription: -0i1 éha1e‘f5‘é sedimefitary rock (marlstone) containing.

so11d organic matter of high molecular weight called kerogen. When
heated - (retorted), the kerogen breaks: down yielding substantial amounts
of synthetic crude oi1 and hydrocarbon gas. The world's biggest '
reserves are found in the Green River formation which is located in

the Rocky Mountain region of the western United states.” One ton of

011 shale may yield as much as 140 gallons of oil. To be of -
commercial interest, the yield must be approximately 25 gallons per

ton or more. Si ‘ ;

-‘Posit{ve Features: TYhe primary advantage of 0i1 shale is that it

‘Ts a foss1T fuel. The synthetic crude that results from the heating
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of the shale can be refined and changed into all the products we
now obtain from the refining of ordinary crude oil. Hence, NO new

...major adjustments have to be made to-use the products of cil shale
development. Our present automobiles, trucks; furnaces and motors

don't have to be modified. The byproducts include the raw materials
for the petrochemica1_1ndustry.

| Associated Problems: The problems associated with 011 shale

development are many and large. The most talked of method for
developing shale consists of digging it out of the mountain

.(raom-and-pillar mining), crushing it, heating it, disposing of the

large quantities of wastes in small canyons. The environmental

~impact includes major disruption to the land, air pollution at..

the refiner, the building of new towns in now remote areas and the

consumption of large amounts of water in the waste disposal process.

One of the debates concerning oil shale development centers
around the net energy question. Do you receive enough energy from
the syncr.de to justify the large energy expenditure that went into °
getting it? Many of the problems related to oil shale development
can be minimized if the shale is heated (retorted) underground (in

" situ). This is accompliched by drilling, fracturing the shale and

then retorting the shale underground. The syncrude collects in a,
dgpression\ca]]ed the sump and is then pumped out. This method

*iessentially—e]iminateswthe_hugeuwgsteﬂdj§posa1 problem and thus most

of the problem of water consumption.in a water poor area. Unfortunatelys
much research is necessary to perfect the in situ technique. :

'Estimated-AvailabIé Energy: Unless the federal government makes a
otally unforeseen commitment, it 1is estimated that the maximum

1imit to which an 0il -shale industry can develop is about 1.5 .
mi]]ionubarre]s per day of production. Since the projected total
energy- demand for the U.S. in the year 2000 is about_160 Quads per
year, 0il shale is capable of supplying only about 2% of the need.

TAR SANDS

Description: Tar sands are deposits of rock or sediment containing
a heavy oil or tar-like fossil fuel substance too thick to be ’

- pumped to the surface by drilling. Tar sands are simply very old

0il deposits from which the light.hydrocarbons'have escaped, leaving
the heavy, aspha]tic'fesidue behind. The. technology for treating
tar sands to make synthetic crude oil is relatively simple, .
although more research on improving the technique is needed.

Positive Features: Since tar sands are hydrocarbon deposits, the

 vaw material can be_changed to a whole range of fuels--from gases

to heavy furnace oils and solids. These are the fuels that our
present economy runs on. . .
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‘Associated Problems: Surface mining is the usual extraction method.
Tﬁis'pnoégaure has most of the negative impacts on the land and
water of the area as coal surface mining. Waste sand left over from
the processing stage must be transported back to the mining site or
disposed of in some other fashion. Many of the deposits are so deep
. .- that ever: conventional deep mining would be too expensive. Most

o {mportant, after ali of the processing and transporting steps, it is

B not clear whether a net energy yield can be achieved even for the -
high grade ore. - .

.  gstimate of Energy Available: The largest known tar sands deposit
‘ B . In the world, ang The only one that will be of commercial importance
‘ jn the next decade, is in the Athabasca region of Alberta. in westérn
Canada. Estimates of reserves there range from more than 6 billion
barrels of easily recoverable, high grade material, to about 300
bi11ion barrels in_ total potential. Much of the tar sand can be
surface ‘mined; however, techniques for in situ (below the surface
‘but without mining) recovery will have. to be perfected ts extract
deep-lying deposits. In° the United States, significant eposits
have been discovered in Kentucky, ‘New Mexico, .Texas, and Utah.
Total reserves in the U.S. are estimated to be an equivalent of 30
- di1lion barrels (Energy Alternatives: A Comparative Analysis, -
C Council on Environmental Quality). The Energy Research and
s Development Administration has made only 2 s]ightlcomi’anent\to tar
--—5andsS- - p— ' ) R
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