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INTRODUCTION

Developmental History -

Over the past nine years the National
‘Assessment of Educational Progress (NAEP)
has ‘gathered and reported information,
through yearly surveys, on the' knowledge,
skills and attitudes of American 9-year-olds,
13-year-olds, 17-year-olds and young adults,
ages 26 to 35. Currently, 10 learning areas are
assessed: art, career and occupational develop-
ment, citizenship, literature, mathematics,

‘music, reading, science, social studies and

writing.

While the energy assessment was not one of
the original assessment areas, its developmént
is in line with NAEP’s goal to- provide the

public: with information about educatlon con- -
- cerns relevant to contemporary socml issues.

Problems* with .energy use and energy availa-

bility reached crisis. ‘proportions during the oil -
embargo of five years ago. Americans have
~ been forced to consider energy issues because

of increasing costs and the sudden recognition
that certain vital resources in our country are

_being severely depleted. Energy - problems

have obvious implications for government, for
business and commerce and for foreign policy
— but they impinge on individuals and their

" current lifestyles as well. Since the solutions

to these. problems depend heavily on the
knowledge and . attitudes of an informed
citizenfy, the energy assessment seemed to be

- amost useful undertaking' - .

/ .
' Pnor to the administration’ of the survey,
National Assessment staff and many individ-
uals who have expertise in energy-related

identified_ some ‘of the goals and

- areas:

1gee Appendlx A for a list of the- consultants who'
- .participated..in.various developmental phases of the
_energy assessment

xi

objectives of energy educatlon After ques-'

- tions were developed, they were reviewed by

scientists, science educators and energy ex-

_perts around the country The survey was
"then administered to a sample of American

adults durmg the summer of 1977

Seventy knowledge questions and 76 atti-

" tudinal questions were -administered in the

energy assessment.? The questions measuring -
knowledge ‘were categorized in three major
(1) basic energy facts, (2) general
energy issues and (3) energy conservation.:
The questlons measurmg attitudes were cate-
gorized in four major areas: (1) feelings about
the seriousness-of energy problems, (2) belief
in the effectiveness of personal action, (3) -
feelings toward environmental hazards and (4) .
feelings toward energy trade offs.

‘The reader should keep in mind the limita-
tions of attitudinal measurements. Such méas-
ures rely upon the reports of individuals, so
they are indirect measures from which atti-
‘tudes - are inferred. National “Assessment re-

- ports either the positive or negative -direction

of thé majority of- responses, but does-not
claim that either direction is necessarily ““cor- -
rect” qr “incorrect.” In addition, the reader is
asked to remember that in the case of a

current topic such as energy, .attitudes are.
-influenced by the events occurring at the time
attitudinal data are gathered. Although data
gathered from respondents may strongly indi-

cate that they hold particular attitudes, their.

feelings may change rapidly. Consequently,
the results of attitudinal measures presented :
in. this report should be considered in the
context of the events that occurred during the

summer of-1977

2See Appendix B for a complete index of the energy
questions found in thisreport. -



The Sample

National Asséssment drew a national proba-
bility. sample of young adults (ages 26 to 35)

born between January 1941 and December

1950. This sample was stratified by region
and commumty size. Approximately 1,300
adults responded to each :question in the
energy assessment. Characteristics of this

_ sample are described in App"endix C.

Administration

The assessment was administered by
trained interviewers. Each adult was given a
test booklet and a background questionnaire
related to education;, income and sources used
to gain information on energy. Each respon-
dent read the questions and recorded his or
her answers in the appropriate booklet. While
the. estimated completion time for the test
booklet was set at 45 minutes, respondents
were-asked to work until they had completed
all the questions. Those who completed the
energy” booklet- were compensated for their
time.

L3

Reporting the Results

The emphasis throughout most of this,‘

~-report is on the national results for 127
individual questions. Group results are also
presented, according to sex, race, total house-
hold ‘income, community size, education and
age. Differences between group and national
results are.'discussed only when the results
appear to be significantly higher or lower than
the national percentages of correct responses.

Only those differences that are statistically

significant at the-.05 level are discussed. This
means, statistically, that we are 95% confi-
dent that these differences are real and not a
chance artifact of the survey design or the
sample. Group results on the knowledge
questions are discussed in Chapter 1. Group
results on the attltudlnal questions are dis-

played in Tables D-1 through D-7 in Appen-

"dix D. Significant differences are indicated by

~an asterisk on these tables.

Chapters 1 and 2 of this report are organ-

"ized generally around the thematic areas

reflected in the knowledge and attitudinal
questions. The data in Chapters 1 and 2 are
estimates of the percentages of individuals in
a given group who could answer specific
questions correctly. For example, when we
say that “85% of the adults gave a correct
response,” we mean that 85% is an.estimate
of the proportion of all adults ages 26 to 35
in the country who would have answered
correctly, based upon the weighted perform-

ance of our sample group. (All the percent-

ages in the text of this report have been
rounded up or down to the nearest percent —
e.g., 84.2% is shown as 84%; 84.7% as 85%.)

National Assessment does not make inter-
pretive comments about the data it collects,
relying instead upon the comments of outside
experts in the field. Chapter 3, “What Does It
All Mean?” contains the opinions of four
experts in the energy field about -the implica-
tions of these data for energy education.:

Reporting Groups Defined

National Assessment, unlike most testing

programs, does not report scores for individu- * ‘
_als. Rather, NAEP reports’how defined groups

. of people respond to certain questions. Defi-

xii

nitions of the groups discussed in this report
are presented below

Sex

Results are presented for males and fe-
males.

M = Males
F = Females

Race . .

Respondents were classified as white, black
or other on the basis of visual observation by
the interviewer. Results are given separately
for whites and blacks. The number of respon-

P~
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dents classified as “‘other” was too small to
produce r_eliable results. :

W = Whites

B = Blacks

Community Size

Size-of-community categories were based
upon the populations of the communities in
which thé respondents being assessed were
located.

BC-UF = Big cities'and urban fringes,
communities with a population
greater than 200,000,
MC-SP = Medium cities and smaller
places, communities with a
- population less than 200,000.

Age

The young adults ranged in age between 26
and 35 years ,

26—30 = 26- to 30-year-old adults
31—35 .= 31- to 85-year-old adults.

. Income
"Young adults wefe asked their total house-

hold income in 1976 before taxes and deduc-
tions. Total household income was classified

into three groups. Results are given separately .
for young adults who reported incomes. of

below $8,000, between $8,000 and $14,599,

)

xiii

and $15,000 and above. .
= Young adults who
reported a total
household income
below $8,000.
"~ = Young adults who
reported a total
household income
between $8,000 and
$14,999.
$15,000 and above = Young adults who
reported a total
household income
of $15,000 and
above.

Below $8,000

$8,000—14,999

' Education

Young adults were| asked their highest
education levels attamed Respondents were

classified into three groups For purposes of

definition, high school refers to grades 9
through 12. ‘
NGHS = Young aduits who reported they
had not graduated from high
school. [
Young adults who reported they
had. graduated from high school,
but had no formal education
" beyond high school.
Young adults who reported they
had some formal education beyond
high schoocl that may have in-
cluded business, professional or
- “trade school training as well as
- college or university training.

GHS =

PHS =



CHAPTER 1

WHAT DO YOUNG ADULTS KNOW ABOUT ENERGY
' FACTS, ISSUES AND CONSERVATION?

Highlights of the Results

© Half of America’s young adults mistakenly believed that improved
technology will eventually make it possible to convert to useful
work all of the energy released by burning a fuel.

@ Less than half (49%) of the youhg adults knew that coal is the
. largest fossil fuel reserve in the United States.

® Only 14% of the young adults knew -that coal is the primary
energy source used to produce the largest portion of the nation’s
elect ical energy.

e Only 16% of the young adults knew that coal, as well as .
petroleum, can be converted to gasoline.

- ' o ® Less than half (46%) of America’s young adults knew that
S petroleum (crude oil). provides the largest percen tage of energy
consumed in the Umted States.

© Half of the young adults knew that from 30 to 60% of the oil
consumed by Amerlcans is imported from foreign coun trtes

© Seventy percent of the young adults knew that the United States
is likely to run out ofpetroleum before it runs out of coall

’

eherg_y that he or she takes for granted? In
order to explore the knowledge of young
adults about various aspects of the energy

America, with 6% of the world’s popula-
tion, consumes about 30% of the -world’s
available energy — more than West Germany,

Japan, Great Britain and.the Soviet Union

combined. The average American citizen (;on_-i_

sumes, on the average, seven times the energy
of other world citizens.!

What does this citizen know about the

lI:Zm;r;g_'y ‘Conservation in the Home, U.S. Department
of Energy (Knoxville, Tenn.: University of Tennessee,
October 1977), p. 21

-~

problem, National Assessment’s energy probe
included questions about (1) energy facts, (2)
issues confronting American citizens and (3)
conservation techniques. Within these broad
categories were such topics as energy demand

- and supply, energy use in various sectors of

society, processes of energy conversion, major

potential sources of energy, and social and -
environmental implications stemmmg from .

the current energy dllemma

,‘
ot
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What Do Young Adults Know About
Basic Energy Facts?

’

Knowledge of some basic energy facts
provides a context for understanding the
scope and depth of America’s energy prob-
lems. So National Assessment asked questions

concerning potential sources of . energy, -

energy reserves, and energy conversion and
production. Results were mixed: :

o "S‘ixty-seven percent knew that solar
energy ‘is the largest potential source of
energy.

? ® Seventy-nine percent knew" that petro-
leum is the largest export from the
‘Middle East. :

© Seventy percent knew that’ the United
States is likely to run out of petroleum
. before it runs out of coal.

~

e Only 16% knew that coal, as well as’

petroleum, can be converted to gasoline.

Any discussion of the energy problems
besetting -America sooner or later moves to
the pros and cons of nuclear power. Nuclear
power is a relatively new contributor to our
society’s total energy needs; the first commer-

" cial nuclear plant wés operable in 1957, and

there are now 68 such plants around the
country. Together, they supply about 13% of
the nation’s electrical energy needs. However,
proponents of nuclear power expect that
conventional nuclear reactors can produce as
much sz 20% of our electrical energy by
1985.2 - artheless, as Table 1 chows, the

~ convers..»; process underlying the convention-

al nuclear reactor is little understood by

-~ - young adults in this country.

Conversion is the act of;—-changiné ehergy
from one form to another. Conventional

" nuclear reactors employ fission in the conver- .

sion process by splitting the nucleus of the

2 John M. Fowler, ‘‘Conventional Reactors,” Fact
Sheet 12 (Washington, D.C.: National Science

. Teachers Association), p. 1.

) TABLE 1. National Percentages of Responses:
" " *Which Nuclear Process Matches Each Characteristic Listed?”

. ' Only Only '  Both Neither  1Don't
' " Fusion Fission ’ Know
' Used’now as a means of | . Y T
generating power for . - <O - O <. O
useful purposes . 9.2% .156.7% 10.5% 2.2% 62.3%_T
Created-byzs;pliiting O @ o O >k
atomic nuclei " .95 289 .81 19 53.3 .
- : _ Can create radioactive - o D O O
waste by-products - 80 . . 121 . 149 ¢ 2.8 61.9
~ = tRows might not total 100% because; of rounding and/or nonresponse. A
- _ _ o 2

| o
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isotope uranium 235 into two parts, releasing

a large amount of energy. Technically, fissicn

is a reaction that occurs when a heavy nucleus -
is split into two lighter nuclei. On the other ~

hand, fusion is a reaction that occurs when
two lighter nuclei are combined to release a
large amount of energy. Although the fusion
reaction has been demonstrated and studied
for some 45 years, the only man-made,
self-sustaining fusion reaction has been, the

explosion of the hydrogen bomb. 3 At-pres- -

ent, there are no fu51on reactors in operatlon

-

The percentages of young adults who knew
the correct answers to each question above
were small. Furthermore, only 17% of the
young adults correctly answered at least two
"~ parts of the question. These findings suggest
that the typical American ‘citizen has rather
limited knowledge of nuclear power. ' .

- When young adults were _queried about'

units of measurmg energy, performance was
generally high. — except in the case of the
acronym BTU. BTU (British Thermal Unit) is
an engineering unit of heat energy used to
de51gnate the amount of heat necessary to
raise the temperature of one pound of water
one degree Fahrenheit. Some of the responses
to energy measurement questioris were:

° Seventy-flve percent of the young adults
* 'knew that electricity is measured in
kilowatt hours. _ _ o

] Eigl'nty-four percent knew that the rate

at which a light bulb uses electrical
. cnergy. is expressed as watts.

o Ninety percent knew that the energy
content of food is expressed as calories.

-

@ Fifty percent knew that the heating

value per pound of coal is expressed as a
BTU or Calorie.

3 Johu M. Fowler, “Nuclear Fuqlon,” Fact Sheet 14
{Washington, D.C:: National Science Teachers
Association), p. 1. - - "

2
v

America’s major energy sources are: water,
uranium and the fossil fuels coal, -oil and
natural gas. Economically recoverable reserves
of the fossil fuels are limited, and reserves of
cil and natural gas are already severely deplet-
ed. Our largest reserve fossil fuel is, of course,
coal. Experts estimate that our known reserve
of coal is about 400 billion tons.?
National Assessment guestions probed adults’
knowledge about the fossil fuels. Results were
among the following:

® Less than half (49%) knew that coal is
the largest fossil fuel reserve in the
Umted States

° Selectmg from a list of by-products that
included glass, plastic, nvlon, ammonia -

fertilizer and asphalt, only: 29% of the
young adults knew that glass does not
use a fossil fuel as a raw material. Six
percent responded that plastic was the
correct choice; 9% responded nylon;

12% responded ammonia fertilizer; 4% -

responded asphalt; and 40% responded
“I don’t know” to .the question. ‘All of
the by-products in this group, except

Several’

" glass, can be produced from petroleum. .

° Only 14% knew that coal is the primary
_energy source used to~ produce the
largest portion of our electrical energy.

Energy -Environment Source Book (Washington,

- D.C.: Natlonal Science Teachers Assoclatlon 1975),

p. 115.

3




Thirty percent of the young adults be-
lieved that falling water is the primary
source of electricity, while 8% responded
nuclear energy, 19% responded oil, 12%
responded natural gas and 17% indicated
that they did not know.

One challenge associated with the selection -

of rnergy sources is the loss of useful energy
during a conversior. In order to clarify our
" -conception of energy, scientists usually de-
scribe ener,y .in terms of two forms: kinetic
and potential- "Energy in kinetic - form is
motion, heat or light; it is on. the move, and
we are able to use it. Potentlal energy is
. stored energy. John Fowler has discussed
these two forms of energy in the followmg
manner to -illustrate the distinctions between
" them:

~When we have heat, or, light -
(or the other forms of radia-
tion: radio, x-rays, ultraviolet,
etc.), or motion, we have ener-
gy in action. Whenever we .
have - something, such as &

" lump of coal, a battery or a, _ .

* piece of uranium that can ulti- -
mately provide us ‘with heat,
hght 'or motion, we know. that-

. energy is stored:in that some-

” thing.® . -
The most .common challenge for scientists

and engineets, therefore, is to convert the

potential energy of a primary fuel — coal;oil,

uranium, for example — to a kinetic form S0 "

that it. can he used. But :there are other

primary energy sources. thaf are already in -

kinetic forms; solar energy, tidal energy and

- ‘geothermal energy are examples. They too, in -
most cases, must be converted to a.more
usable form. In all of these conversions, some
energy becomes less useful ,and is thus lost fol:
all intents and purposes.

This loss is -particularly serious” in heat-
emitting engines, such as the gasolme powered
engme or the steam- turbme in apower plant.

- >

S1bid., p. 103. - ' .

No engine can ever be 100% efficient, and
engines that nenerate considerable heat will
always be limited to much lower efficiencies.
This inefficiency is assured by laws of physics.
Thus, the proposition “Improved technology
will eventually make it possible to convert to
useful work all of the energy released by
burning a fuel” is false. Fifty percent of the
young, adults responded optimistically and
incorrectly that it is- true, 32% correctly

labeled it false and 18% responded that they.

did not know.

When asked which of four. sectors of our

'_somety — industrial, transportation, commer-
~cial or residential — consumes the largest .
¥ portion of the natlon s total enurgy, 52% of

the young adults correctly chose industry. In
fact, in 1973 the industrial sector of our
society consumed 41% of all-the energy
ilonsumed, by the nation as a whole. Twenty
percent was consumed in transportation, 24%

"in thé residential sector and the remaining

10% in commercial enterprise.® In 1977, the

. corresponding percentages were: "industrial,

37%; transportation, 26%; 1e51dent1al Vplus

. commercial, 37%. .
" Another question’ polled yoinig adults’

knowledge of the possrble contribution by
five energy sources — solar energy, the tides,

" Alaskan oil (still con51dered a future source at

‘Gmh;pa,




TABLE 2. National Percentages of Responses:
Sources That May Contribute to Nation’s Energy Needs by 1985"

Less Than
’ 17311
Solar energy - 38.8%
Tides 43.2.
Geothermal energy 32.0
Alaskanoil 34.2
Wind 53.5

Between More Than I Don't’
1/3'and 2/3 2/3 Know
31.9% 10.5% 18.7%t
8.2 3.0 449
13.0 . 3.8 v 509
32.1 139 . 19.2
. 9.6 ‘\2.9 33.7

1 Rows m/ght not total 100% because of rouncling and/or nonresponse

ttCorrect response

.the fime of the NAEP assc ,srrenti, geo-
thermal energy and the wind — to_the nation’s’

energy needs that. could be made by 1985
(Table 2). -

Energy experts tend-to agree that solar
energy, tides, gecthermal energy. and wind
require more comprehensive research. and

technology before they can make a significant |

contribution to the nation’s energy needs. By
1985, any one of: these sources mlght be
capable ‘of supplying, at most, less than
onie-third of the nation’s energy needs. The
‘percentage of people who did not know this
 was substantial..

The time require’d from start-up to.produc-
tion -at various energy sites is another con-

sideration in the energy sources, area. Young °

adults were .asked about the start-up  time
“requn'ed for five energy sites: underground
" coal mines, oil refineries, 011 fields, nuclear
~ power plants ‘and coal- flred power plants.

Selecting from several time periods (6.

months, 1 year, 5 years, 10 years or 20 years),
few young adults responded correctly

v

e Only 14% knew that underground coal

mines require about: f1ve years from

: start -up.-to productlon

e Only 28% knew that oil refineries' re-
. quire about five )ears from start-up to

Y productlon

. ® Only 15% knew that oil fields require
" about five years {from start-up to produc-
tion. '

. @ Only 17% knew that nuclear power .
plants require abdut 10’ years from,start- "
up to productlon )

- @ Only '25% knew that coal-flred power

planis require from 5 to 10 years from
start-up to production.

o

In addition, only 1.4% of the young a.dults -
correctly responded to at least three parts of
.the question. Together, these findings suggest . .

* that -public- knowledge about the time re- E

quired for making an energy site operable and
productive is rather low.

What Do Young Adults Know About
General Energy. Issues?. -

- America’s demand for energy exceeds its
long-tc:’n energy supply. Currently, much of
our demand is met by oil, which accounts for

 49% of our total energy consumption. Natural

gas accounts for 26%, coal for 19% and
_hydropower and nuclear power for the're-
malnmg 6%7 Smce 1970, the rate at which.

“

7Month1y Energy Review, Vol Bt (July 1978)
Energy Information Administration, Annual Report

. to Congress. - .. _—

9 T



we have imported oil for domestic use has
increased .steadily. For instance, in 1972 the
United States imported 19% of the total
crude oil it consumed. In 1973, 26% was.
imported, and by 1977, 45% of all crude oil
consumed in the United States was im-
E por:te'd.s. :

Young adults responded to National Assess-

ment’s “questions- concerning America’s sup- -

plies of and demands for oil w1th the fol-
lowmg resulty:

® Less than half (46%) knew that crude oil
provides the largest percentage of energy
e consumed in the Unlted States..

‘e Exactly half knew that from 30 to 60%
. of the oil consumied by Americans is
imported from foreign countries.

Young adults’ understanding of the conse-

"~ quences of the rate of consumption in the
lifetime of-this country’s oil resources was.:
also probed. The lifetime, of course, depends
on how much oil is eventually found. Since
the United States in 1977 could count on
about 60 biltion barrels of reserves (oil that
was - already discovered), 2. the supplies will

certainly last longer than 10 years. It is also
apparent that discovered or undiscovered sup-

plies will not last, at present rates of con-

* sumption, longer than 150 years. Thirty

81bid. - : .
9Energy Information Administration, Annual Report
.. to Congress, Vol. I1 (1978).

<

" percent of the young-adults correctly re-

sponded that the United States has 50 to 150
vears of oil supply remaining, but 28% mis-
takenly responded 10 years, 1% responded
300 years and 41% said that they did not
know,

Although Amenca has only 6% of the
“world’s total, population, Americans consume
about 30% of the world’s available energy.-
.Only 34% of the young adults in the country -
appear to be aware of this, while nearly

- one-third (30%) indicated they did not know

_the relationship between our population and
“the amount of energy consumed in the United
Staies. However, the majority of young adults
do appear to realize that Americans’ energy
usage is growing faster than population size.
Table 3 shows the national percentages of

TABLE"3. National Percentages of Responses: _ ) ,
) “G.owth in Energy Use Compared With Rate of Populatmn Growfh“ S

Growth in Use Between Grnater Than Less Than About the Same® 1 Don't -

1960 and 1970 Populationtt - Popuiation as Population Know-
Electrical energ ' 565% 9.3% 109% . 23.1%t
Coal o121 - £3.8 o107 2232
0il ' - 65.5 5.6 . 10.3 18.4
Natural gas: '

- 588

TRows rn/ght not total 700"’ because of round/ng and/or nanresponsé

TTCorrect response.

~

1 Y"

89 12.7 19.5
c[ . . -
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: example

responses to a question about the growth in
use.of certain types of energy compared with
population ‘growth in the Umted States be-
tween 1960 and 1970. '

\fery few people {12%) knew that the
1960—70 increase’ in the use of coal was

‘greater than population growth for that peri-

od. Most people (54%) mistakenly thought
that the use of coal grew less rapidly than
populatlon growth

_-'D’qtional_ Assessment’s energy survey also -
included a group of questions desighed to.
"probe the knowledge of young adults about

energy sources and environmental pollution.
Results were: . :
.‘® Some people (24%) reallzed that waste

heat is emitted by nuclear power plants

as well as by:fossil fuel plants,.but many -

(4 ’7) dld not know this fact

e Some people (30%) were a

sulfur content. of coal deposited in|the
 Western United States is less than tha} of -

coal found in the Eastern United Statess
-almost 50% dld not know this’ fact. - :

.. ® The maJonty (95%) ‘knew that -auto-

mobile emissions contribute heav11y to

" air pollution, while 45% knew that solar~
collectors ‘are not associated with air,

" water or heat pollution. More than three-
quarters (76%) knew that oil tankers can
~contribute to water pollutlon

On a series of National Assessment ques-
tions designed to explore general kuowledge
about federal monies used for research and

_ d_evelopment,'ownership of power plants and
" terms associated with the energy problem,

responses by young adults were varied. For

R

e FlVe out of 10 people knew that the
_federal govemment has allocated more
funds to nuclear. research. and develop-
nment than’ to coal, petroleum, solar,
wind or hydroelectric research and devel-
opment during the past 20 years.

-~

@ Seven out of 10 people knew that during" i

the past 25 years the federal government

has spent less to improve rail transport .-

than air or highway" transport.

- N .
W

e Seven out of 10 people knew that most
. electricity is produced in power plants

owned by utility corporations: rather
than by major oil companies, the federal
government or cities and towns.

© Almost 7 out of 10 people knew that the

term embargo ‘refers to a situation
wherein one or more nations prevent
another ‘nation from obtammg certam

matenals Come T _ \

° Five ou.t of 10 people knew that the

acronym OPEC (Organization of Petro-
leum Exporting Countries, comprised of

- 13 countries in. the M;ddle East, North_..l-.--l":

Africa, Asia and South” Amenca) refers
. to a group of countries currently con-

. trolling the sale of oil to many other

counfrles

.

o_.Five out of .10 people knew that the
. acronym GNP (gross national product) *

refers to a measure of the total output of
services and products of a-country.

"

What Do .Yourig Adults Know About
" -Energy Conservation? - -

“Current: levels of energy supplies hat/e,set

America on the course of conservation in

> order to - reduce our society’s demand for

energy. Two approaches to conservation are
(1) curtailment of energy supplies-and (2)

increased efficiency in’ the use of energy..

- Curtailment is a short-term strategy used to
~_cope with acute -shortages,

such as those
incurred durmg the oil embargo of 1973.
Conservation involves long-term planmng and
requires cooperatlon throughout the somety

The National Assessment’s energy probe_
included questions about two areas of cohser-"

vation with implications for the average con- = -
sumer: the home and personal transportation.



/Although many citizens are aware

America’s energy problem and are willing to
practite conservation techniques in their per-
sonal use of energy, the purposes of conserva-
tion can be defeated if we do not know how

and where to conserve energy. T et

- Here is how young adults performed on"

questlons about energy conservatlon 1n the
home:, NS

© Selecting from a list o‘f electrical a'ppli-,,;h;, .

of -

e,

' ances commonly found in most Ameri- ©

can homes, 55% knew that an electric: -
clothes dryer  consumes more energy in -

15 minutes of contlnuous operatlon than
a color television, vacuum cleanet, dlsh
washer or washlng machlne

<

° Selepting from a _list of common activi- -

ties in the home, very few (23%) of the

young adults knew that heating water.
“consumes more energy in- the average. .
Ameri¢an home in a year than refriger-. :
ating or cooking food, drylng clothing or

llghtlng the home

Only 15% responded correctly to both of :

the two items above. .

"~ © Nearly three-quarters (71%) knew that a
40-watt fluorescent- tube will produce
more light than a 40-watt regular (incan-
descent) bulb for the same amount of
electr1c1ty '

© Nearly two thirds (65%) knew that in-
stalling six inches of insulation in an
unlnsu_lated attic saves more energy.than
weither stripping and caulking doors and
windows, turning off lights when not

- needed or closing fireplace dampers. -

'® Only 29% of the young adults reali: 1

.- that home. consumption accounts for .
Jjust one-fifth of the total energy con-
suined each year in' America. One-third

- of the young adults indicated that home
consumption accounts for 55% of the
total energy consumed each year, and

26% indicated that they did not know_

3

A

s

the answer to this question. The reader
" may recall from an earlier question that

over 50% of the young adults realized -

that 1ndustry accounts for the largest
portion of the total energy consumed
oy each year;' _

L.

Table 4 presents the natlonal percentages
of responses tc a series of questions about
. whether several conservation technlques;esult
,4an s1gn1flcant savings (more than 1% of the

total “bill),~ insignificant savings (less than 1% '

of the total blll) or ‘waste, energy

— RASIE

"o-,.

Many young adults appear to knowz\whlch

Tt e
: RAP

,,_+of the energy conservatlon technlqués are s .t

rplactlcal as a means of conserv1ng BOth eniergy. < sgee

‘and money (see Table 4). But a considerable

~ number did not know the techniques that can -

result in savings. For example, 32% incorrect-

ly responded that setting the hot water heater -

thermostat at 140 degrees- F instead of 150
degrees F results in

insignificant savings. )

One-fourth. of the young adults responded ‘

. that turmng off the air condltloner when the -

home is unoccupled for more than two hours

results in insignificant savings, when the con-
trary is the case. Only 19% of the young .

“adults knew all four conservation methods
that can result in s1gmflcant sav1ngs

The responses of young adults to questlons
about energy conservatlon in pgrsonal trans-
" portation also reveal some ga s in knowl-

edge. Table 5 displays. the natlonal percent:

ages of responses to.a series: of quest’ 3
about conservatién techniques for auton* ile
owners and drivers.

Although many people responded correctly
to the items about conserving energy in
- personal transportation, a substantial number

responded incorrectly. For instance, 1 out of .-

5 did not know that turning the engine off

while an automobile is stopped for only five -

. minutes saves gasoline. Some young adults
(33%) mlstakenly thought - that keeping the
tires slightly underinflated for better traction.

. either_saves gasoline or has no effect on the

“~amount of gasoline consumed. Almost one-

third. ‘thought that using radial tires has no

o i .- -
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. E ‘ ' TABLE 4. National Percentages of Responses: »

T *Home Conservation and Savings* ’ ' \
o Significant Insignificant Wastes | Don'’t
T Savings. Savings Energy Know

In winter, turn thermostat '

IR

~k .10.68°. during day and.609-.--
at night 85.2% 7.6% . 3.1% 4.1%
Turn air conditioner off - ) ! R ' : )
when home is unoccupied . - @ O ) <o
for more than two hours - 528 .. 249 14.9 7.0t
Set aif conditioner at L T o T o O
78° instead 0f 72° - : 55,56 1541 21.4 7.8
~ Use portable electric o . : . S ~ o

heater for added heatin . . o O @ O
oil‘oT gas heated home. , .88 o %1 3 583  ..115
Set hot water heater ‘(hérrﬁo{. B . O <O o

stat at 140° instéad of 160°F 519 - 324 30 ° 129 -

"L ’ 2

« TRows might not total 100% because of roynding and/qr nonresponse.

¢ >

>

_TABLE 5. National Percentages'c')f Respdnses: o

24

“ransportation Conservation and Savings’*

Saves _ Wastes. HasNo  [Don't |

B Gasoline -~ Gasoline Effect Know
. . 4 . . . 3
Turning off the engine s . -
when car is stopped K _ O < O
only five minutes = 61.3% 216% - .11.6% 5.3%t
: 'Keeping tires sli'ghtl.y e e - - .
underinflated for better + - O . D O O
* traction 145 .. 520 185 14.8 -
Using radial tires™ - 464 . 32 . 321 “18.1: ,
Acceleratin.g Qéry, quickly O .m O <. )
, to the appropriate speed * 45 . 871 . 38 - 44 .
tRaws might not total 100% because of rounding and/or Qonrespénse. .
B e . ’ 9
5 " ® i ’




effect on the amount of gasoline consumed.

Group Fle'sults

The majority (87%), however, knew.- _that——"""

accelerating very.- quickly to “the appropriate

__speed-wastes gasoline. Five out of 10 young

adults correctly responded to at least three

- parts of this geries, but only 23% correctly

ke 2

-answered all parts.

On a-series of general questions about
conservation and transportation, young
adults’ performance was mixed. For instance:

® Eighty-one pércent of the young adults
knew that car pooling to and from work
.50 miles every day with one other
person saves more-gasoline than buying a
car that gets 20 miles per gallon rather
" than one that gets 15 miles per gallon, or
driving 55 miles per hour rather than 65

. miles per hour.

© Thirty percent of the young adults knew
that the average automobile gets the
., most miles per gallon of gasoline at 40
miles—-per hour rather than' at 15 mlles,
55 miles or 75 m11es per hour :

Only one-fourth of the young adults re-

sponded correctly to both of the items above.

e Flfty-flve percent of the you_ng- “adults

knew that the weight of the car has a
greater effect on the amount of gasollne
a car uses than the amount of air

pressure in the tires, the kind of gasoline. -

one uses, how clean the oil filter\_is or

: how clean the spark plugs are.

e Fifty percent of the young adults. kne\v
that trains require less energy to move
“one ton of freight per mile than trucks,
airplanes or helicopters. -

‘Overall,
higher on conservation techniques in personal
transportation (58%) than on conservation
techmques in.the home (564%).

vy

young " adults’ performance was,

10

Each large bar on Exh1b1t 1 represents the
estimated group mean percentage of correct

responses on the :set of questions about.

energy knowledge: The sualler,. black bars
represent % two: standard errors of that
estimated mean percentage The range desig-

“nated by the smaller- bars represents an

approximate 95% confidence intetval for the
estimated mean percentage. Where the smaller
bar does not- cross the national mean per-
centage, there is a statistically significant
difference between the estimated group and
natlonal mean percentages v

«

-

Exhlblt 1 reveals that. several groups per-
- formed dlfferently than the nation as a

whole:

© More males than females responded cor-

> rectly.

° More whites than blacks responded cor-
_ rectly

® More people who reported an annual
‘household “income of "$15,000 or above

gave correct responses than those report- :

‘ing $8,000—14,999 or $7,999 or less as -

annual household income.

-~ . Summary.

. Some' instructive “and interesting patterns

are evidenced in the findings of National

Assessment s energy probe.’ Generally, young
adults were familiar with energy-related termi-
nology and some practical conservation-tech-

niques that reduce energy consumption in '

transportation and in the home. But where

knowledge of deeper issues,.such. as .conver- -

sion processes,’ imbalances between supply
and* demand, and energy reserves, is con-
cerned, we see that the level of knowledge
was lower. Based on intervals of 19—-20

-
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EXHIBIT 1. Comparison of National and Group Petcentages of Correct
Responses to 50 Questions on Energy Knowledge

Mean
National
Percent
(49.39%)

MALES L

56.99%

FEMALES . )

a2.60% EE | )

o

WHITES

52,92% %

BLACKS 31.69%
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51,13%

T
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1. T
2630 © 49.63% :
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$8,000:14,999 47,92%
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'percentage points, the following is a summary © That the sulfur content of coal (a pollut-
of what young adults knew ,about energy- ant) varies between coal found in the

‘e That fossil

related matt'ers:

Fewer than 19% of the young'adults knew:

e That coal can- be converted to gasolme

T

A‘_'° 'I‘h'at the largest portlon of our electrical.

energy is produced from coal.

© That 5 years are requnred to get oil f1elds .

~and underground coal mines into-pro-
duction and 10 years are required to get
nuclear power plants into production.,

o That fission is the process currently used
.as a means of. generating nuclear power
for useful purposes. . -

. e Fhat fission and fusnon create radloact1ve

waste by-products. o .-

6 That during the decade
‘growth in the use of coal was greater
than the rate of population growth.

0o

e That residential consumption of energy

accounts for only one-fifth of the total
energy consumed in‘this country,

® 'That improved technology w1ll not make

it possible to convert to useful work all

.of the energy released by burning a fuel

o That by the year 1985, less than one-
. third of our natiofi’s energy "needs will -
be provided by solar energy, -

probably _
geothermal energy or by Alaskan'oil

" e That fission is created by sphttmg atom-

" ic nuclei.

e That 5 years “are’ requlred to get oil
- refineries into production and 5 to 10,

. years are required to get coal-fired power

plants into production. ;
' . fuels’ and
" plants pollute by way of waste heat.

i
oo
;

-

1960—170,

From 20 to 39% of the young aduits knew:

nuclear power .

12

- Western and the Eastern United States.

“;":_6 That glass ‘production does not use a

- fossil fuel as a raw material.

© That heating‘ water consumes more ener-

gy in the average American home in a -
- year than refrigerating or _cooking food, 3

drymg clothmg or llghtmg the home

hour rather than at 15,-55 or 75'miles
per hour

e That the Umted States, w1th approxi- ;
 mately 6% of the world’s people, con-,

_sumes 3G% of the total energy consumed
. on earth in a year.

’

- ° That 1f the United States consumes 6.3
billion barrels of oil per year, 50—150 .

s years of oil remain’, in the ‘United States.

© That the 1ndustr1al sector of our socrety

¢onsumes the largest share 'of the total -

a

" @ That the average car gets the most mlles '
. per gallon bf gasoline at 40 miles per

From 40 to 59% of the young adults knew: .

-energy consumed in the Umted States. -

&

- @ That crude oil now prov1des the largest
percentage of‘energy used 1n the “United "

States

6o “ £

o That from 30 to 60% of all the -oil

consumed in the United States is 1mport-
ed. . ) -

e That during the decade 1960~70, the
rate of growth in the use of electricai

energy and natural gas was greater than

the rate of populatlon growth

o That OPEC refefs to a group of countries

that sell oil to other countrles

®._That the l@rgest fossil fuel energy reserve.

m the Umted States i is coal

o That the heatl_ng value per pound of coal .’



is expréssed in-British Thermal Units or
Calories.

That the federal government has allo-
cated more research and development
funds during the past 20 years to nuclear
sources of energy than to coal, petro-
leum, solar, wind, or hydroelectric re-
search and development.

© That by the year 1985, the winds and
" the tides will probabiy supply less than
one-third of our nation’s energy needs.

That trains require less energy to move
one ton of freight per. mile than do
trucks, airplanes or helicopters.

» ‘That solar collectors do not pollute.

Th'él} the acronym GNP refers to a
measure of the total output of services
and products of a country.

That turning off -the air conditioner
when the home is unoccupied for more
than two hours results in significant
savings.

That setting the air conditioner at 78

13
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degrees instead of 72 degrees results in
significant savings.

That setting the hot water heater ther-
mostat at 140 degrees instead of 150
degrees results in significant savings.

That the use of portable electric heaters
for added heat in oil or gas heated homes
wastes energy.

That electric' clothes dryers consume
more energy in 15.minutes of continu-
ous operation than do color televisions,
vacuum cleaners, dishwashers or washing’

‘machines.

‘That keeping the tires siightly under-

infiated for better traction wastes gaso-
line. '

That the weight of a car has more effect
on the amount of gasoline a car uses
than the amount of air pressure in the
tires, the kind of gasoline used, or the
cleanliness of the oil filter or spark plugs.

That using radial tires saves gasoline.

From 60 to 79% of the young adults knew:

That petroleum, a primary source of

“energy, is likely to be depleted before

other fossil fuels are.

That petroleum, rather than coal, plu-
tonium, uranium’ or solar energy, is the
largest energy export from the Middle
East; : -

That during the decade 1960—70, the
rate of growth in the use of il was,
greater than the rate of population
growth. ' '

That oil tankers can contribute to water
pollution.

That an embargo is a situdtion in which

. one or more nations prevent another

nation from obtaining certain materials.



That, solar energy is our largest potential
source of energy.

That the federal government has spent
less ‘money for improvement of rail
transport during the past 25 years than
for improvement of air or highway trans-
port. oo :

That most of our electricity is produced
in power plants owned by utility corpo-
rations. » '

That electricity is bought and sold by

the kilowatt hour.

That a 40-watt fluorescent tube will
produce more light for the game amount
of electricity than a 4@-watt incan-
descent bulb will. '
T

That installing six inches of insulation in.

an uninsulated attic will save a sub-
stantial amount of energy.

That turning off the engine when a car is
stopped for only five minutes saves
gasoline.

From 80 to 100% of the young adults

knew:

@ That turning down the thermostat to 68
degrees during the day and 60 degrees at
night results in significant savings. ’

e That automobiles are commonly associ-

ated with air pollution rather than with
water or heat pollutjon.

14

Thav accelerating very quickly to ‘the
appropriate speed wastes gasoline.

That car pooling to and from work with

- one other person for 50 miles saves
. gasoline. -

That the rate of electrical energy used by

~ light bulbs is expressed-in watts.

‘That the content of food energy is

expressed as calories.




‘ CHAPTER2 . s
o HOW DO YOUNG ADULTS FEEL ABOUT ENER‘GY'PROBLEMS?

Highlights of the Results

©_ Young adults apparently felt the energy problems confronting the
nation are very serious. '

© While most of the young adults desired more information on the
energy problem (96%) and ways and means of conserving energy .
" (94%), some doubted that they could influence government,
' manufacturers or oil companies with regard to energy problems.

© Quer half (57%) of the youné adults reported they wouldhd.rz.'ve or
ride in a car when traveling one-half mile or less. . .

@ Most young adults (76%) apparently felt that disposal of radioac-
tive waste is the most serious, potential hazard associatéd with
nuclear power, and 54% indicated they would not like to have a

_nuclear power plant within a radius of 25 miles of their residences.

® Of scveral energy-producing sources, coal mining and nuclear-
powered generators are apparently thought by young adults to
pose the most serious consequences for.health and safety and for
the environment and pollution. . - . '

. ® Young adults felt that importing foreign oil poses the most seri’qus
- consequences for the social and écqnom ic well-being of the nation.

this country, with coal providing about 19%
and the remaining 7% coming from hydro-
power dnd nuclear sources. - '

The energy problems currently  besetting

America result from historical trends in the

use of resources. Our country’s energy needs

- were met first by wood. Wood remained our .

primary source of energy until the 1880s,
when the use of coal became more viable
because of improvements in mining tech-
nology and a plentiful coal supply. Since
* 1950, oil and natural gas hdve been our major
sourcés -of energy — not because of coal
shortages, but because oil and natural gas are
cleaner, cheaper and easier-to extract, trans-

" port and burn. So, by 1977, oil and natural -

gas provided 74% of the total energy needs of

g

15

From 1950 to 1970, the population of the
United States grew by 34%, but per capita

- energy- consumption grew by 46%. One effect

of ‘the combination, of these two trends was
that our 1970 energy use was nearly double
that of 1950. If per capita energy consump-
tion continues at the same or a greater rate
than population growth, America’s annual use
of energy per capita will have doubled again

~ by 1990. At this rate, we would have used in

28



EXHIBIT 2. National Percentages of Young Adults Agreeing a'.nd Disagre’eiﬁg

.Energy shortages'pose a
serious threat {Agree)

Ener.gv problems in us.
are past {Disagree)

U.S. is only country with
energy problems (Disagree)

Energy pr';oblems wi-ll allbe °
solved in 10 years (Disagree}

No gasolire shon-ages in .the
U.S. again {Disagree)

Energy influences me when
| buy a car (Agree)

Energy influences‘ me when

* I travel 1o work {Abree)

énergv influences me when
| heat my house (Agree)

Energy influences me when
| buy appliances (Agree)

Energy influences me when
1 vote (Agree)
’ E

Less energy available to U.S.
as world consumption increases
{Agree)

Countries in gontre

{Agree) ,

Wars will occur over energy

" supply and use as world con- -
sumption of gnergy-increases

(Agree} -~ -

T

{ energy '
will attempt to mar..oulate U.S.-
as world consumption increases

With Statements About the Seriousness of America’s Ener'gy Problems

0 10 20 30 . 40 = . 50 ' 60 .70 80 - 90 100

—

S
L

S R

e e D oo~

< ‘,o':{omoo{ﬁ(olo':‘.ﬁ(olo{olm10Io{o:o:c'.ol(o)fo)lo‘.(o{o!otilolololo{o‘.o:IoIo}om0101010101&0)10!0!010!(01010101010101(0!10110!0103101(('1 e

AN =+

R e

O 7=~

| .01010'pIoim'(o':!ﬁolo!(o)!ob!o!d!0!IdoZoZi01olo!dololclﬁo!o!&'o!»lﬂo':mI&.ﬁ'ﬁ*!ﬁiﬂi&(o‘:!«!o‘.o!oiol"'o:omo!oio!!o!(olololo!olololo!(os

010101010!0!0!01(!01010101&10!(0'3':!01010101010!01010!0!01&(’!‘3!'!".’3'.‘1010!9!0'310!(0!01010!0'910!(0!0'.0"&l&f‘lﬁh‘:ﬁﬁ'MO!&IOIQM sash

] 7o

K}

o'o'(o‘o‘o‘.o'oto'o'0'o‘010201010101010101010'.(0blomo!oolﬁt'oo!ololt'oio!ﬁololﬁoloIo'sl1010101010I(ololololo{(ﬁ(ok1010101'10!0!01010olm'(olomi soo
' YYVVVVYS A X [ \ ' 94.0%
'ﬁm‘ololoblolo:o:olo':!o:i:lﬁo!ﬁo:do}o!olq'olhlo'.do!dI(ololomlo!(ﬁobb!&lololdﬁololﬂm‘o!om&xoo:s'o."

6 %

94.6%



the 20 years betiveen 1970 and 1990 as much
energy as we" had -used in all the years

- preceding 1970."

The decline’of energy production, increas- .

ing dependence on imported oil and increased
costs of consumption have resulted in intense

concern about energy. Citizens must begin to -

make choices for the future. Therefore, adults
in the National Assessment sample were lzisked
a series of questions designed to probe their

attitudes about (1) the seriousness of the

energy problem, (2) personal actions that
relate to the energy situation in ‘this country,
(8) environmental hazards associated with the
development of energy sources and (4) energy
trade offs. '

- Do Young Adults Think the Energy
Problem Is Serious?

National Assessment asked questions to

explore whether or not young -adults think:
the energy problem (s a serious one. This™

group of questions included various proposi-

. tions with which people could agree or

"disagree. For example, if people tended to

agree that the energy problem in the United
States is past, then the inference can be drawn
that people do not think the energy problem
is serious. On the other hand, if people tended
to disagree with this proposition, then the
inference- can. be drawn that people think the
energy problem is serious. Exhibit 2- displays
13 questions (in a shortened form) and the
national percentages of responses denoting
the direction — agreemernt or disagreement —
of attitudes toward the propositions con-
tained within the questicns. '

o

! Energy 'JDi'Iemm'as (Washington, D.C.: League of
Women Voters Education Fund, 1977), pp. 5—8.
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Note that young adults felt energy short~

ages do pose a serious threat to the future

well-being* of most Americans. Furthermore,
most young adults realized that the United
States is not the only country in the world
with energy problems. They felt that energy
problems are not past, that all energy prob-
lems will not be solved in 10 years and that

" there will be more gasoline shortages in the

United States.

Most young adults also replied that energy
considerations influence. them when they pur-
chase cars' and appliances, in traveling to

~ work, in heating their homes and in voting.

Moreover, a high percentage of young adults
appear to believe that as world. consumption
of energy increases there -will be less energy
available in the United States; and that there
probably will be wars over energy supplies. In

_ addition, when asked if America should devel- ‘

op energy ‘independence_even if it means
energy will cost more, 36% of the young

adults strongly agreed and 42% moderately .

agreed; while only 14% moderately disagreed
and -6% strongly disagreed. From these re-

“sponses, we can infer that most:young adults
_think the energy problem is serious. '

Do Yo'ung'Adults Think They Can Influence -
Energy Decisions?

Another dimension of attitudes is the.
extent to which people think their personal
actions and behaviors have implications for
others. In this instance, can personal actions
influence agencies making energy decisions?*
Corollary issues are whether or not people
want more information about the. problem
and what choices individuals will make in

terms of their own actions. NAEP’s energy .

assessment included a group of nine questions,
designed to probe attitudes along these lines.

L. o
, When queried about the average citizen’s -

poténtial'to inflience various institutions,
adults responded as follows: o

°

3, ' ~

o .
©



. _ ‘Disagree m _ - .NR} L__]

' Agree

The average ::/t/zen cannot have any: /nf/uence on what the government does about energy prob/ems

A

- 35.6% . f .. 633% , L%

PR

The average citizen cannot have any influence on what manufacturers do about energy problems.

\\\\\\\\\\\\\x\\\\\\\\\m\\x\\\\\\\\\\\\'

3&5%" . | 625% - S

- . N . - . “n
- "

" The average citizen cannot have any rnf/uence n what o;/ companles do about energy prob/ems

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Y\N\\\ |

46.6% - S 7 524% 1.0%
No response. ) o S g
. ‘ -1 .4 ” ’ vx S
Although the majority of respondents tend- Responses to a series of questxons probmg
- ed to disagree that citizens have no influence ) whether or not people tended to desire more
on gevernment, manufactunng and-oil com- = information about the energy problem and-
panies, over one-third appear to doubt that energy conservation indicate that the majorlty

citizens’can influence such agents. g . would like more mformatmn on both.

b ) i

Disanree m . o ) < - NRt D

Agree

! would like more information on how I can save energy.
~. * 0 : .

-4

- -l would de more about conserving enérgy if | knew more about energy saving methods. -

940% : . . - agagy ’ B KT

RIS

ez o S T omaw o e

. I would like more information on car pooling..




iy’ know all | care to know about sawng energy

1.7% B 872% 1%

! do not care to hear anyth/ng more about the energy problems facrng our nation.

64% ' 93.5% - R 1%

tNo response . ' ' ) - ‘ ¢

.

The responses to the questlon about car ~may indicate that some people may be indif-
poolmg may be mterpreted in at least two = ferent to thlS particular means of energy
ways. Although two:thirds ‘of the young - conservatlon . -

adults indicated that they wanted more in- A o
formation about this means of conserving

energy, nearly- one-third appear not to desire - means of traveling one-half mile, more than
information. This mlght be true because many half of the respondents selected using a car,
people are already cat pooling and therefore ~ and a few more than one-third chose either
do not need or desire more information. OF, it *, walking, ndmg a blke or rldmg a bus

«

Other E NRT D

Dfieing * Walking, Biking ar Busing N

57.4% S . a05% . o 1.7% 4%

B
vt . . [ - o

) tNo response.

" If viewed as a whole, the responses to the adults were asked if they would be willing to*

questlons in this group suggest that young pay 10% more per year in” electric bills if
" adults are cognizant of their potential.to power plants would use this money to reduce -

“influence major decisions about the energy . their pollution. Responses are dlsplayed in the

problem, are concerned’: .about the .energy = bar graph below. . :

problem to the extent that they desire more
S .
information on the subject, and are perhap Natlonal Personal ’I‘ransportatxon Study as

moving in the . direction of incorporating ‘ton, D.C.:' Federal Highway Administration, The
-"choices in their personal actions that may . . Rlde -Sharing Branch, 1975). This study states, “For
_help ease the energy problem.’ ? ‘1975, over 21% of the 74,000,000 people that

-

In connection with personal actions, young ' , commuting.”, .

Disagree D\l - ) - TNRf D
v -

Agl.'eé

1.1%

tNo response. o
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W .
W

" When asked about their personal choices of *

x

commute to work by vehicle use some form of
pooling (car van or bus) as a prmclpal way of

O

r
T



ward environmental hazards were probed in.

What Do Young Adults Think About the
Environmerital ‘Hazards Associated Wlth
Various.Energy Sources7 T,

As Americans become increasingly gware of

the energy .problems confrontlng the.nation,
environmental hazards associated with various

alternative energy .sources also become in- .:

creasingly apparent. Attitudes of adults to-

terms of whether or not people feel that
declining environmental quality is a serious
threat. and whether they would tolerate cer-

tain energy sources near thelr homes.

As a prelude to the issué of environmental’

hazards, young adults’ were asked whether
" they agreed or disagreed that declining envi-

ronmental quality.poses a serious threat to
the future well-being of most Americans.
Nearly 90% . agreed that. this is the case.

Young adults were also asked how seriousthey
considered several potential hazards associ-

.ated with nuclear power. Table 6 presents )

percentages of responses.

v While each of the potential hazards was
considered more serious than not, clearly, the
disposal of radioactive waste was regarded as

TABLE 6. National Percentages of Responses,:

_"Potential Hazards Assqciated With Nuclear Power”’

] " waste
Explosion

AN

Dlsposal of radloactlve

Théft of plutonium
-Radiation exposure from~
normal operation
 Thermal pollution

Percent . Percent Percent
Very Serious Moderately Not Serious
" Serious. , ‘
76.0% . 18.7% 4.3%t .
566 26.1 » 162
429 . . 374 18.2
42.2 35.6 211
. L B -
338 47.5 .

173

tRows might not total 100% because of rounding and/or onresponse.

o~

.. Large windmills

Largesalar energy collectors.
n - /.- ... Dam with hydroelectric plant
- ' V.G'édthermﬁl"powe_r plant
Nuciear power. plant
Coal-burning power plant .
0 L Coal gasification plant . *
' oil shale processmg piant

tRows m/ght not total 100% because of rounding and/or nonresponse.

TABI:E'7. National Percentages of Responses:
"Energy Producers Built Within 25 Miles of Home’"  *

Percent

Percent Percent "
Yes Maybe _ _ No
. 66.4% 23.5% . 9.4%t
59.3 25.6 14.0
338 316 . 33.4
21.1 455 320
19.8 25.2 54.1 T
14.2 36.5 484 3.
1.4 41.1 4635 -
107 « . 395 484 °

?




o

the most serious hazard associated with nucle- - -
. ar power. °oe

Finally, young adults were asked whether
they would be willing to have various energy
producers built within 25 miles of their
homes. The ordered responses are showi in

. Table 7.

-

Viewed collectively, the resporises to -this
group of questions suggest that only large

* windmills ‘and large solar.energy collectors are

acceptable for location. within 25 miles of
one’s résidence.

- Agree

Auto pollution control is more /'mportant than:basol/'ne mileage. .

62.5% -

o

86.6%

The remaining six energy.

_ spective.

producei‘s elicited a high percentage of ‘“‘n

and ‘““maybe” responses, with nuclear power
plants receiving more “no’’ responses than
any other energy producer. Generally, it
appears, that young adults, actually would
prefer to have none of these energy producers
near their own residences.

\

ivational Assessment -included a series of
questions designed to ascertain whether

young -adults lean toward an environmental

perspective.or an energy “development per-

: 'dtsplay ed in the bar graphs below

i - Disagree

36:9%

12.7% -

NRt"’:--’[:l

\\\\\\\\\\\\“\\\\\\X\\\\\\\\\\ |

s . - 6%

‘1
.

’ - . . . - LY .
Coal should be strip-ml_'ned Aonly if the land can be restored to comparable topography and vegetation.

JN \\\”

P SRR

I% -

More dams should be bu1lt to yenerate electricity, even if the water, covers scenic valleys farmlands and .
wildlife areas. .

29.4% S

The United States and other ”have nations are consum/ny more than their fa/r share of energy and
resources. .

75.4%

. LA u.g.u;;suuuu...u» PR PN

GQ 9%

23.7%
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= o

7%

'
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-

. 9%

We should use all the natural gas, o:l and yasol/ne we need now, because future yenerat/ons will have new *

forms of eneryy which we do not have now.

12.4%

No response.

86.7%
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Overall, the :responsgs of young -adults
suggest a fairly strong preference for environ-

mental concern as opposed to at-all-costs '
energy development. But a substantial num:

‘ber (37%) disagreed that auto pollution con-
trol is more important than gasoline mileage.
Moreover, more than .one-fourth -(29%) of
young adults ‘agreed that more dams should
be built to generate electricity at certain costs
to the environment. Three-quarters of the
young adults seem to realize that the United.
States and other ‘‘have’’ nations consume
more than their fair share of energy resources.
The majority of young adults disagreed that
we should use all of the natural gis, oil and
gasoline we need now, which suggests that
they are concerned about future generations.

, D; Youﬁg Adults Thin!< Energy
* - Trade Offs Are Serious?

As America seeks ways--of alleviating the
" energy problem, it becomes apparent that
certain energy solutions have implications
‘beyond the present timé and our ijmmediate
needs. The quest for energy alternatives forces
- us to consider the trade Qff between generat-
ing more: energy on the one hand and,
possibly, facing high risks to health, safety,
the environment and the social and economic
well-being of tha nation on the other hand.

N

TABLE 8. National Percenfag_es of Responses:
"HoW Serious Are Health and Safety Problems?

o

How do people feel a’bout thege jssues? In -
the National Assessments SUIVey o jttitudes

toward energy, people were akeq to evaluate -

_the seriousness of probleS asgq...red with

‘major, trade-off areas: he

seven energy-producing SOUrCes3 . ss three
. Ang safety, the

environment, and social 2" economic im-

~'pact. The responses to theshealth and safety
‘evaluation appear in Table

ang ,ye ordered
from high to low percentag§§ of ‘‘serious”
responses. : o

' ‘Coal mining is apparently tl}ought to offer
the most serious energy 3%€ off ;, terms of

" health and safety, while oil ?hélle is viewed as

the least serious. Howevers Ol sho) ' oceived a
high percentage of “I havé " ldeg» yesponses,

- which suggests that the PUblic’ . limited - -
- information about the

healty, and safety
consequences of oil _Shale develppi‘nem

When the ehexgy-pdeucing sources are-

‘viewed from the perspective of potentially
».serious * environmental an I301;1uti<’:»r14 prob-

lems, the energ‘y_-pm"ducir_lg SOUrceg received a
slightly different evaluation thay - “the case-

_-of health and safety trade Off§_ (Taple 9)-

Nucleéx-bo'wered generators 5 abpafeiitly

3SOlar heat collectors were ﬂo't mcluded in the health
and safety trade off. :

N

Percent Percent Percent ’ Pergen t
Extremely Modefately Not Serioust? """':.Have \
-~ Serious ¢ Serious R L [\ PR
o " -Coal mining , 47.8% 34.8% 6.9% -° - 9°5%T
. i Nuclear-powered generators .34.0- - 314 176 . 415_2\
. Offshore drilling and the s : - |
Alaskan oil pipeline 210 . . 40.1 230 - 49
Importing or shipping foreign : . s
. oil to the United States .206 39.0 ‘ 271 4.
Coal-powered generators ~ 113" 370 274 , 234
Oil shale ' 6.4 19.0 292 443 -
v t Rows might not total 100% pecause of rounding and/or nonresponse. .
ttincludes “not serious” and “no potential problems.”" . .4
> ‘99 -
:.. 36-‘. 14 o



- TABLE 9. National Percentages of Responses:

" Percent

*How Serious Are Environmental and Pollution Problems?"’

_ Percent Percent Percent
N . Extremely Moderatelv Not Serioustt 1 Have ;
Serious Serious b Noldea =
- Nuclear- powered generators ' '30.9% 26.8% +23.3% 18. 1 %t
Coal mining . ' 29.3° 41.2 204 8.0. o
Offshore drilling and the _ v . : T
Alaskan oil pipeline 24.3 39.9 23.7 110, .
Importing or shipping foreign s g -
il to the United States " .- 225 36.5 28.7 112,
' Coal-powered generators - " 16.7 43.3 ' 20.6 180 .
Oilshale . v 7.6 24.9 23.7 426 .
Solar heat collectors 49 85" . 65.9 196

AY

tRows might not total 100% because of rounding and/or nonrespanse _

ttincludes ”not ser/ous and ‘no potential prob/ems

"

o

v:ewed as presentmg the rhost serious energy -

trade off in terms® of the environment and
pollution problems, with coal mining a close
second. However, if : the extremely and

- . moderately serious categones are combined,

" coal mining is considered:the most serious.
Solar heat collectors apparently are viewed as -
the least serious threat to the" env1ronment
Again, oil shale received a hlgh perbentage of
€1 have no 1dea” responses

'“‘“j"--of theu‘ potentlally serious social-and econom- -

ic’ 1mpacts “the” energy““prodUCers*were—ranked

in. a stxll different 'order of sériousness “than in
"the case of “either health and safety or- -

environmental and pollution trade offs- (Table .
10) :

In th;s rankmg, the 1mportatlon of* forelgn;
oil 1s apparently v1ewed by young adults as

TABLE 10. National Pe;cen‘tages of Responses: :
“How Serious Are Social and Economic Problems?”’

°
2

© Percent Percent . Percent Percent
) Extremely .Moderately ' Not Serioustt: | Have
S L \ ‘ e " Serious “ Serious ‘ No ldea
\ Importing or shipping foreign _ .
' oil to the United States 36.1% °  341% - . 17.1% 11; 7%’r
Y Nuclear-powered generators 28.3° 271" - 241 L1970 .
Coal mining ' 16.0 339 - . 343 ©15.0 '
‘Offshore drilling and the ) ‘ oo
Alaskan oil pipeline’ 15.3 35.3 335 15.0
Coal-powered generators’ -11.0 26.3 386 . . 233 =
: Solar heat collectors - . 101 15.2 54.5 193
) Ol shale’ ; 7.1 +227. 27.5 418 .
) t Rows might not total 1 00% because of rounding and/qr nonresponse . = 3
- V' ttincludes “not ser/ous” and ”oo potpnt/a/ prob/ems = '
' A ! 2

e
4

23

T h



AH

-having more serious social and economic"

_consequences than - the others. Nucleat-
" powered generators coal m1n1ng, offshore

drilling and the Alaskan oil * pipeline also

appe’rr to be regarded by some young adults
~ as having a serious impact.on the social and
economic situation of the country. Again,
solar heat collectors seem to be regarded as
having the least serious impact on social and
econemic. well-being, and oil shale has re-
ceived the ‘highest percentage of “I have no

. 1dea responses

'Ihe following  exhibit (EXhlblt 3) sum-

marrzes the results of young adults’ evalua- *

.

tlons of the energy-producing sources from -

_the perspective of three areas where trade offs

may be confronted as energy decisions are

made . .

_ The results of these three evaluations sug-
gest that young adults do have a different

perspective on the various energy producers

depending on whether they are viewed in .
terms of health and safety, the environment
and pollutlon or social and economic impact.
However, young adults’ ratings of the energy
producers also suggest that these young adults

may .not have sufficient information about
the relative seriousness of the energy pro-
ducers : o

'Sum mary

. This chapter has described the results ob-
tained from a series of questlons designed to

probe the attitudes of young adults toward. -
the current energy problems facing the na-

tion. We can only infer, however, that the
percentages of responses to questions are.valid
indicators of their actual attitudes toward the
energy issues reﬂected in the questlons

The findings suggest that the majonty of

'vyoung Amencans de belleve the energy prob-

7 - -
. {

EXHIBIT 3. Energy Producmg Sources Ordered by Senousness’r

Health and Safety

. Coal mining

S -
‘Nuclear-powered generators
Offshare drilling and the

A_Iaskan oil pipeline

'Importlng or shipping forergn
6il to the United States

Coal powered generarors

Qil shale

N
-

"Extreme/y sefious and “moderately ser/ous"have been COmb/ned

Enwronment and Pollutron

i

Coal mining

Offshore drilling and the

Alaskan oil pipeline

Coal-powered generatdrs

-

" Importing or shipping foreign
.0il to the United States

Nuclear-powered generators

Oil shale N

Sty

Solar heat collectorstt

- Ooit sh'ale

3

Social and Economic Impact

tmporting or shipping foreign -

0il to the United States °
Nuclear-poy\(ered generators
Offshore dritling and the
Alaskan oil.pipeline .

Coal mining

i . X 1

. 5
+Coal-powered generators

. Solar heat collectorstt

11”Solar heat co//ectors" was om/tted from the health-and safery eva/uat/on
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lem is serious. For instance, the young adults

did not indicate.that they thought energy

~ problems are past, that the United States is

the only country with such problems or that

* all energy problems will be solved in 10 years.
The majority indicated that energy concerns
influence them when purchasing automobiles

‘and appliances, in traveling to work and in
voting. Most young adults seem to feel that as
world” consumption of energy increases, less

- energy will be available to the United States,

~ countries in control of energy will attempt to
"~ manipulate the United States and wars prob-
« ably will occur over energy supply and use.

While the majority indicated a desire for
more information about energy problems and
. conservation, over one-third .of the young’
adults- also seemed to doubt that their per-

“

2

*

sonal ‘actions' can influence external agents

such as government, manufacturers and oil

vcompames

Whﬂe many young adults w0uld not par-

ticularly like to have  any of the energy

. producers built near their- reSIdences the least
desirable was a nuclear power plant. The high
responses to havmg‘_

percentages- of ““maybe”’
energy producers near re51dences suggest a

-general ambivalence toward ‘most of the ener-

gy prodtxcers

Finally,- young adults”responses to a series

‘of questions about preferences. for. environ-

mental protection v. energy development indi-. . B

environmental protectlon '

" ¢ate that many people lean strongly toward
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WHAT DOES IT ALL MEAN?

SOME REACTIONS TO THE ENERGY PROBE RESULTS

L >
1

To provid'e‘ a context for the findings

.

G

contained in this report, National Assessment. =,

1nV1ted four persons interested and knowl:.

. edgeable in the energy field to comment on ,
the results. They, are: Wilton Anderson, direc--

e

tor, Energy and Education Action - Center,

US Office of Education; Donald Duggan, -

chief, . Academic Programs Branch, U.S. De-
partment of Energy; John Fowler, director,
JProject for an Energy- Enriched Curriculum,

’ ,Natlonal Science ‘Teachers Assocxatlon ‘and
Isabelle* Weber, coordinator, Energy Depart-

ment, League“of Women Voters Education

Fund ‘These - persons ]omed National Assess-

. ment . staff members in discussions of the

results of the energy assessment.

.8

o

Follo wing are some of the general observa- -

tions made about ‘theese results.* It should:be ..

noted that consultants’ comments are their

.observations as individuals and do not repre-

sent the posxtlons of any orgamzatlon with
which they are affiliated.

implications of the assessment results. The

“'young adults gave evidence of. deeper aware-

" of Energy October 1976), and “How Consumers Feel .

‘than. was indicated in earlier polls!
want more conservatlon strategles in partlcu-“.

ness and concern about the energy srtuatlon
~..They,

K

lThe New York Times and CBS News, “Survey
Indicates™ President” Faces Skepticism . Over Energy
Program,” The New York Times (April 29, 1977), p

A16; Jeffrey S. Milstein, .‘“Attitudes, Knowledge and
Behavnor of. American Consumers Regardlng Energy

«Conservation With Some. Implications for Govern-

mental Action’ (Washington, D.C.: U.S. Department

About -Energy: Attitudes ‘and Behavior During the
Winter -and ‘Spring of 1976—77’ (Washmgton. D.C.:
U.S. Department of Energy, June 1977) s o0

o ¥,

EA

; Consultants saw both positive and negative

. ing lifestyle of the last 10 to 20 years has
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lar and mformatlon about options ana alter- .

natives in general. But the survey results also -

show that this group “did not really have the
understandlng of déeper issues and concepts

that is necessary for makmg mformed de- -

‘o,

cisions. " - LT

S =
N
.

The present results, consultants agreed

. seem to indicate a hlgh exposure to-informa-

tion about the energy problem and'the issues

‘related to it. Apparently, quite a bit of this -

information ‘has been absorbed from the
popular press since the oil embargo of 1973
and was not gained through schoolmg

Ky

Fowler observed that although young
adults - m the National Assessment survey
demonstrated quite a bit of concern and
awareness,

of the kinds of choices an informed citizenry
must make. Fowler noted: . :

While sensitized to the realities of the
energy problem, young adults show little
understanding of the trade offs, time lags
in energy production, conversion proc-
esses and the technologies associated with
_‘_energy" development.

. '
-

Conf‘umng, Duggan pomted out that al- -
though there has been wide exposure to and -

some absorptlon of information, the prevail-

raised the expectations of this age populatxon
. They expect to be able to continue to depend
-on high energy use. It is one thing for people

--to know about an ‘issue, he pointed out, and

qulte another thing for people to do ‘some-,
th1ng about it: ,

they did not demonstrate com-
mensurate knowledge or deep understanding »



It may be safe to suggest from the results
o; this survey that the last area where
yoting people are willing to conserve is in
personal transportation. Yet this is one
area where individual citizens can make a
significant contribution to conservation.

Expanding on the:.e oplmons Andé‘rso‘n
noted: S
The energy problem is a challenge to our
present “technology. Solutions to it de-
pend upon our ability to make available.-

an inexhaustible and widely accessible
energy supply. It would appear that the
relatively inexpensive costs of energy in

the past, when compared with costs of

> othér consumer goods, have lulled us'into

a sense of complacency. | am not quite
sure. that we are prepared for the in-
_evitable increases in the costs of energy.

When discussion turned to perceptions
- about the seriousness of the. problem, the
. consultants called attention to some contra-
dictions. On the one hand, they pointed out,
young Amencans are ;pessimistic in their
attitudes toward the seriousness of the energy
problem. Ninety percent of them expect less
energy to be available in'the United States as
world energy consumption increases. Over
93% expect that as world consumption of
energy increases, countries in control of ener-
gy will attempt to manipulate the United
States, and 81% expect that as world con-

sumption increases, there might even be wars.

over .energy resources.” On the other hand,
many young adults seem to have a naively
optimistic attitude toward potential solutions
to the energy problem- — an attitude that
might be translated as “through technology,
scientists will solve everything.” In this con-
nection, Weber observed that apparently the
less adults know about energy technology, the
more optimistic: they tend to be about it

Solar energy, for mstance, is seen as a quick

solutlon

People tend io believe that solar energy
will shortly make a significant contribu-
. “tion to the Energy needs of the nation.
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They are not generally aware of the
economic and technical problems or the
time period needed before solar can make
-a significant contribution to our total
energy needs.

Anderson cautioned:

Solar energy’ does not offer us fotal
independence from the fossil sources at
this time. But solar energy does offer us a
very viable choice or alternative. This is
what we must not forget as we begin to
develop strategies for education.

Several consultants noted that young adults
showed little evidence .of making distinctions
among alternate energy sources — particularly
those sources requiring knowledge of science
and engineering. Their concern about nuclear
power, for example, did not seem to discrimi-
nate between major and minor problems

" associated with that technology.

Duggan and Fowler were troubled that
young adults appear not to understand that
most of our electricity comes from coal. Yet
the whole direction for the near future is
toward increased use and reliance upon elec-
tricity converted from coal because it is our -
most abundant fossil fuel — both in terms of

yeserves and economically recoverable sup-

plies. There appear to be few who understand
the relatio:iship between coal and electricity
as opposed to the relationship between petro-
leum and transpo“tatlon Not surprisingly,
young people seem to know most about -
transportation and their cars and next most
about petroleum, its by-products and uses.

Fowler suggested that one implication of

‘the National Assessment findings is that - -

young adults show little evidence of being
prepared to select practical energy options for

.the future. There is no evidence to suggest

that this age populatlon has thought realisti-.
cally about various energy technologies and v
conversions and the many: problems assom- )

ated with energy alternatlves

o “Peoole do not distinguish between -rela- -
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tively benign technologies'and those that are
not,” Fowler said. “They fear them all.”
Young adults are not aware of the time
periods required to get various energy pro-

‘ducers into operation, of the relative con-

tribution that can be made by various energy
sources, or that the farther away an energy

- producer is buyilt, the more costly it is in

terms of energy and money needed to get the

. usable energy to them. He noted, **They have

little undérstanding of the consequences of

exponential growth in the raté of energy use

and the limits of energy sources — limits of
technology and limits of available sources
such as the fossil fuels.”

The consultants felt that one serious ques-
tion .raised as a result of these findings is:
How important is it that people understand

‘some. of the details (technology, conversion

processes, supply and demand, -etc.) associ-

ated with the energy problem and the selec-

tion of alternative energy sources" Duggan
sald *

Generally, it appears that people need
two types of knowledge about energy:

. the practical (or application aspecis) and
the technical. Practical knowledge would -
help people adopt conservation methods
in their personal activities. Some techni-
cal knowledge appears desirable so that
people can intelligently participate in
certain levels of the decision- -making proc-

" ess_about future selection and develop-

. ment of energy alternatives.

Weber commented on this point:

It is perhaps time for technical informa-
tion oncé considered apropos. only to
" professionals and specialists to filter into
the lives of the general citizenry. For
instance, the concepts embodied in the
first and second laws of thermodynamics
are not mere bits of esoteric information.
These concepts have serious implications

for the selection and development of -
alternative energy sources. _
. Fowler followed with this statement: “We
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. examples baSed on energy issues.
ample, information such as sources of energy,

must help citizens come to understand that
the energy problem is global and that it will
not be solved shortly.” Anderson added:

Also, citizens must come to understand
the interdependencies inkerent in energy
issues: (1) global interdependence — the
influence of energy on the interaction
between nations, (2) socioeconomic inter-
.dependence — the in f/uence'of energy on
the economy, environmental controls,
price regulations, taxes, etc.; {3) technical
interdependence — the availability of raw
materials (sources) and the limitations of
technology. For instance, the production
of food is an energy-intensive enterprise
and is dependent upon many factors
other than the actual growing of food.

The consultants agreed that the'greatest

- benefit of the National Assessment survey,

administered four years after the oil embargo
of 1973, is that it gives us a ‘‘baseline” picture

"-0f how much is known about energy by

young adults (often considered the best-
informed adult population). We can see some
evidence of change in public attitudes toward
the energy problem, and we are able to
identify. some serious gaps in public’ knowl-
edge. These findings point to the need for
education in the energy field.

Duggan and Weber concurred that on the
one -hand, there is a need for ‘how to”
information that can be quickly and widely
disseminated throughout the country for the
benefit of all age populations. On the other
hand, there is a need for an infusion of energy
facts and information into existing curricula
in -the schools. Fowler pointed. out that
existing curricula néed not be supplanted by
the introduction of energy materials. Infu-
sions of energy information can be accom-
-plished by supplementing curricula to include
For ex-

supplies of and demands for energy, and
economic and environmental impact of ener-,
gy production and use can be-included in thek

" wasual curricula of many social studies courses

such as geography, civics, economics or politi-

[TaN
oo
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cal science, instead of beiné confined exclu- "~ Most states’ K—12 energy education prograi!hs

sively to science courses. are funded by the féderal government? ‘;‘
In conclusion, it was noted that 95% of the - - Anderson suggested: T

young adults apparently believed that topics P -

like basic energy knowledge, energy problems, - While a great deal was revealed from this

the Tuture of energy, etc., should definitely be ~limited assessment, other surveys should

an important part of every: school’s cur- _ be"undertaken’ to include both in-school

riculum. However, full-scale educational '~ and adult populations so that more ef-

implementation of energy .information in : forts can be launched to increase knowl- -

schools remains a somewhat distant goal. The edge and awareness of all citizens about

consultants referred to a recent study, “The . the energy problems America faces. Such

Status of State' Energy Education Policy,” survey results would. both guide the de-

which indicated that while some exemplary ‘velopment of energy education efforts

materials on energy are available for incorpo- and measure, in rough form, such success

ration in the usual school curricula for grades as they might achieve.

K—12, there appears to be little widespread, A

communication and cooperation within or —~—

between states to further energy education. : }

Few state legislatures and/or govemors’ of- - 2“T_he. Status of Séate Energ'ygEducati('m Policy,”

fices -have provided input, financial or other- g‘:’;ﬁ"ﬁsﬁns‘)‘nﬁﬂ sé;::;t1(g7eg)v’e;;"c:‘1;>_..7§gﬁgaft§;}

. -wise, into the K—12 energy education effort. report will be available in December 1978.

<
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" APPENDIX A -

CONSULTANTS WHO PARTICIPATED IN THE DEVELOPMENT
' OF THE ENERGY ASSESSMENT

Calvin Anderson Jefferson County Publlc Schools thtleton Colo-

rado

Ronald Anderson School of Education, UmverSIty of Colorado
Boulder.

\

Wilton Anderson, Energy and Education Action Center, U.S. Office
of Education, Washington D.C. :

Charles Coder, Department of Mechamcal Engmeermg, Bucknell. |

Umvemty, Lewisburg, Penmsylvania.

- John Chnstensen Jefferson County Publlc Schools thtleton,.

Colorado.

Joe Dasbach Office of Science’ Educatlon Amencan Assocmtlon for
the Advancement of Science, Washington, D.C. :

Donald Duggan, Educatlon Program Division, U.S. Department of
Energy, Washxngton D.C..

John Fowler Project for an Energy Ennched Currict lum, . Natlonal -

Smence Teachers Assocnatlon Washmgton D.C.

Noms Harms, School of Educatlon Umvers1ty of Colorado Boulder.

Paul D. Hurd, professor ementus, Sta.nford Umversn:y, Palo Alto .

California. ‘

King Kryger, Project for Energy- Enriched ’Curriculum, National
- Science Teachers Association, Washington, D.C.’

Frank Mathews, Department of Physics,’ Colorado School of Mines,
Golden o . _ .

’ Enc Mlller, Boulder Valley Public Qchools, Boulder, Colorado

Jeffrey Mrlstexn, Conservaticn and Solar Apphcatlon U.S.. Depart-
ment of Energy, Washxngton, DC.. :

°

~ . RN
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. . Emll d. Piel, College of Engmeenng, SUNY at atom brook New
> ' . York. : -

Harold Pratt Jefferson County Public Schools, thtleton, Colorado

~

. Isabelle Weber, Energy Department, League of Women ’Voters

Education Fund, Washmgton D.C. R -
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APPENDIX B

INDEX OF ENERGY QUESTIONS FOUND
| IN THE REPORT

The list below provides a complete index of ning with Chapter 1. -Each li‘sting contains a

“the questions discussed in this.report. They short description of the content of the ques-
are given'in sequential order, by topic, begm tion and the NAEP 1tem number.
DESCRIPTION OF QUESTIONS Coe . : NAEP
‘ ' - : '  NUMBER *

Basic Energy Facts

'y

" Largest potential source of energy : e - . Al12C01-B
Largest energy export from Middle East” ~ . R A12C01-C
i ~ Energy source United States is likely to run out of fxrst ; _ ' * A12C01-D
Energy source can be converted into gasoline ' ‘ Al12CO1-F
" Nuclear process used to generate.power I T L A12C02-A
Nuclear process created by splitting atomic nucle1 : R A12002 c -
- *- Nuclear process can create radioactive waste by-products: ~ Al 2002-]3'
In which unit is electricity bought and sold : : . Al1C01-A
In which unit is the energy content. of-food expressed ' ' Al11CO01-B .
. - Which unit measures the rate of electrical energy used by light bulb : . Al11C01-D
- In which unit is the heating value per pound of coal expresqed : : © . A11C01-C
+ Largest fossil fuel energy reserve in United States - = . . ’ - Al2C03-B
Does not use a fossil fuel as a raw material - . ' _ A13C03
Energy source producing largest portion of electrical energy , ‘A12C04 - .
Improved technology will make possxble conversion of all energy ) ) :
released by burning a fuel : X : ©  Al11Co04
. Sector of society using largest share* of energy ' - _ "A22C01
- v How much.will solar energy contribuite to energy needs by 1985 N - . A21CO02-A
=~ - .How much will tides contribute to energy needs by. 1985 o A21C02-B
) How much will geothermal energy conttibute to energy needs by 1985 = - . .A21C02-C
How much will Alaskan oil contribute to energy needs by 1985 i1 . - A21C02-D
How much will winds contribute to energy needs by 1985 Yo - A°2|1002-E '
Time required to get uhderground coal ‘mine into production :~  A21C03-A
Time required to get oil refinery into production- * =~ - : A21C08-B-
“Time required to get oil field into production AR v ) A21C03-C
‘Time required to get nuclear power plant into production . ‘ - A21C03-D
“Time required to get coal-fired pewer plant into pfoduction = - " A21CO03-E
T, . "33
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DESCRIPTION OF QUESTIONS

.
¢ : . N - 7 A
. ; . .

o <

~ “General Energy Issues
Largest percentage of energy used in the Umted States

What percentage of oil consumed by United States is imported
Years of oil supply still in the United States . . .
Percentage of energy consumed by United States.

. Between 1960—70, compsre populatlon growth with use of electncal energy)
Between 196070, compare population growth w1th use of coal
Between 1960—70, compare population growth with use of oil

Between 1960—70, compare population growth with use of natural gas L

Pollutant produced by fossil fuels and nuclear power plants
Pollutant exists in coal

Pollution associated with automobile

Pollution associated with solar collector -

Pollution associated with oil tanker ’

Federal government allocated the greatest amount of funds
Federal government allocated the least. amount of funds
Electricity produced in plants owned by utility corporations
Nations prevent other nations from obtaining certain materials
A group of countxies that sells oil to other countries

A measure of output of semces and products ofa country

LA

1

Energy Conservatuon-
Electrical apphance consummg the greatest amount of energy
Activity consuming the greatest amount of energy
. Produce most light for same amount of electnclty
- Saves the most energy. '
Percentage of energy. consumed by homes
" Turn thermostat to 68 degrees in day and 60 degrees at mght

. Turn off air conditicner. - , 9

" Set air conditioner at 78 degrees
Use portable ¢ electric’heater
Set hot water heat at 140 degrees
Turn éar engine off
* Tires slightly underinflated
Use radial tires =~ .
Accelerate quickly to appropnate speed
Gar pool with one other person
Average automobile gets most mile per gallon of gasoline
Car’s weight has greatest effect on amount of gasoline
Least energy to move 6ne ton of freight per mile ~ -

T

Energy shortages pose a serious threat . N
Energy problems are past’ .

v

Energy'ProbIem Is Serious..

NAEP
NUMBER

A12C03-A
'AZ1C01
A13C02-A .

A13C02-B
A22C02-A
A22C02-B

A22C02-C
A22C02-D

A24C01-A
A24C01-B

A24C02-A -

A24C02-B

A24C02-C.

A23C01-A
A23C01-B
A23C03

A23C02-A
'A23C0Z-B

A23C02-C

A31C03-A
- A31C03-B -

A31C04-A
A31C05 .

A31col -

A31C02-A
A31C02-B
A31C02-C
A31C02-D
A31C02-E
A32C01-A

. A32C01-B
A32C01-C -

A32C01-D
A32C02-A

A32C02-B
- A32003 ¢

A13cCo01

.. A43A01-C
A41A01-B

(]
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DESCRIPTION OF QUESTIONS -~ . _ N NAEP

NUMBER '
‘ Umted States is onlycountry with energy proolems “ - | A41A01 C
o wEnergy problems will be solved in 10 years . . _ lA41A01 E
~+ No gasoline shortages again in United States c . , /A41A01-”Fq,',
Energy influence when buying a car L ' A44A02-A
“Energy influence when traveling to work g , ‘ A44A02-B
Energy influence when heating house =~ - , - A44A02-C
Energy inflience when buying appllances S _ . T 'A44A02-D
Energy influence when voting - o S  A44A02E
. Less energy available to United States . o7 : © A41A02-A
- Countries in control of energy.will manipulate Umted States ‘ A41A02-B
Wars probably will occur over energy _ ; -~ - A41A02-C
. Ametica should develop energy independence - TR R A43A01-A
’ . Influence Energy Decisions
‘ Citizen cannot influence government - ' B .-A42A01-B
- ~ Citizen cannot influence manufacturers L . . © A42A01-C..
' * Citizen cannot influence oil companies ‘ e L, . A42A01-D .
More information on savmg energy = . .~ AR ST A44A01-A -
More about energy “saving methods . - ' . T A44A01-B
More information on car pooling - LA o =00 A44A01-C
* Know all about saving energy _ o o _ - = . A44A01-D
- Do not care to hear more about energy problem . ‘ . "« A44A01-E-
Travel one-half mile or'less : St — A46A02
Wlllmg to pay 10% more per year in electric bllls _— s ) ~ A43A01-B .
oL o _ »Env:ronmental Hazavrds
' Dechmng envn'onmental quallty poses a serious threat . A43A01-D
" Potential hazards associated with nuclear power SN ' "> 7 "A43A05-AE
- Energy produceérs built within 25 miles of residence . L A45A02-A-H
Envn'onmenfal v. energy development perspectlve . o ' : A43A06-A-E
| ,x. o . Energy Trade Offs
Potential health and safety problems .~ A43A02AG
.~ Potential environmental and pollution problems . .o " " A43A03-A-G
" Potential social and economic impact . - S PO A43A04-A-G*-
e L ' ' Energy Curriculuni
* Basic energy topics should be in‘school’s curricilum . » i L i A45A01-D
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« APPENDIX C -
. T - SELECTED CHARACT‘ER|ST,ICS OF YOUNG ADULTS
TABLE C-1. Percentages of Adults in ‘
aet Selected Groups ’
1A E ) .
. Percentage of
National Sample |
Sex - . o .
‘ ‘ Male . . : - 46.6
B . . ‘Female - . 534
' B . 1000 ,
- ‘ . N : ! H—— o . l:.b Q
-Age o .
* 26-30 years 54.8 .
. 31-35years 452 .t
- - 100.0 o
“Race} - - . .
A ‘ Blagk L o o131
e . White ’ o - 812
. ) '—Other P ‘ . o e _5;8_
’ 100.1%
v R e £ ". E -
Community size ‘o
Big cities and urban fringes . B 385
9 . Medium cities and smaller places = . : 615
‘ ' ' ' " ’ 100.0 - -
- Education level ‘ o e e
- Notgraduated highschool . = ..~ . . 185 .
: ‘Graduated .high school o " 30.1 '
' " Post high schoal , = o "51.3°
Other responses =, o . -0
oo S © 1000 °
. . 1Colymn does not total 100% because of "rounding and/or S
" nonresponse. . TR o
. 37
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TABLE c1 (cont/nued/ Peroentages of Adults in
" Selected Groups

* ' percentage ©f
. -Natjonal-SamPle

% Income - ' i -

Below $8,000 -. T o 174

$8,000-14,599 : . L

$15,000°andabove "~ . 42.1

. Other responses . - . _5/1G
a - . - @,
TABLE c-2, Sources Used by Adu|ts To Obtam Informatlon Af\b°“t '
Selected, Energy Issues Dunng the Past Year
lssﬁe _ b o . Source ' o
. ~ Radio TV Books Journals or Newspapers Family of 'O'th_e,- None
Magazines: . Friends '
Pollution - 5.4% 429% ‘23%  136%  225%  1.0%— 8% e ~1000% . -
. New developments in- .o : . ' o :
.:science and ' - L - 4 s s
technology . 15 280 76 = 282 15.4 1.5 2'9 129 1000
Energy conservation 5.9  420° 44 178 211 . 22 8 38 1000
Alternative energy S — . '5 P
sources 36 33 46 - 2200 200 21 20 ;5 001
tSome rows do not tot;a/ 100% because of rounding and/or nonresponse. R
<
L3 - 38 v

Totalt .' .



APPENDIXD

ADULT ATTITUDES RESULTS FOR
) SELECTED GROUPS v

Tables D=1 through D—7 present natlona.l
Gﬁ& group results’ on the attitudinal items in
-the\energy assessment. The national percent-

of responses is.shown immediately after

‘gy problems are past” is 94.5. The post-high-

* no-high-school group’s response was -10.3 -

thegtem The direction of the responses —

disagree, etc. — is psually placed ahove

.th¢ items. The-numbers shown for each group

are the percentages of difference between the
group’s percentage of response-and the na-
tional percentage of response. For example,

responses “dlsagreemg” with the. item “Ener-

~

-~ on Table D—1, the national percentage of _

39 °

school group’s response: ‘was 3.2 percentage
points above the -national,..or 97.7%.- The.

percentage points below the national, or -
84.2%. A’ statistically significant difference
between groups’ percentage and the &or-

responding national. percentage is designated

by an-asterisk: In other words, the differences )
are greater than two standard errors so we are .
95% confident that they. are real, rather than
an artifact of the survey design or sample.
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TABLE D-1. Companson Between Natlonal and Griwos Hercenty gos of Responses-

“Statements About Seriousness of Ametita's .‘.‘." sergy Problem o .
v . . R
Nationalt | Sax - Age . Community Size * Race " own Education . ‘Income N
M. F - 2630 3135 BCUF MC-sp w . B - NGHS GHS PHS <8 8-15w >15 .
' Disagree: ' I ) VT . ; ) " : ' * : _
-Energy prob!ems are pas( 94,5 .02, 02 . 07 0.8 15 0.9, 1.6* -101° .103* 09 - 32*. .57 0.3 2.9*
& . . . . .
34 M- e L. " » ¢
)U.S. only country with e _ - ) )
energy problem | : . 940 . 0.5 085 . .05 0.6 1.0 0.6 - 21" -116° 105° 0.6 35" 48" 03 2.3*
o Problems will be solved i - .o : _
" in10years" . 88.4 0.4 04, 05 0.6 09 06 307 140" 60° 28 38" 04 26 1.8
: . . . T- . . : . ’
* No more gasoline shortages , 940 © .02 02 04 05 23" -1.4° 20" -121° 109" 09 36* 43 ‘03 27
. v ' * . : ' .

, . hgree: - . ' E : : K o ‘ *
Shortages pose threat to - ' . . : *
future . 918 0.2 0.2 0.4 04 . 16 -1.0 R -,'10‘9. -6.7° -14 33" 57° bs 29°
I . * ’ t. : - ) ) * N -

Energy influences me when - ‘ R S .
. purchating car. - x - 836 . 1.3 1.2 0.1 02 17 .10 28° -125* 77" 34 50°. 05 30 1.0
. ' ) ‘- 1 : “
,  Energy influences me when . N . : »
traveling to work . 784 2.5° 22° .07 09 0.9 05 0.1 03 0.4 2.3 1.2 - 29 2.1 08¢

5 Energy influences me when ' . ’ . ot ’ o :

* heating my house. "922 - 96 05 1.0 1.2 03 0.2 28 -13,6° 82 07 34° 20 01 28"
C Energy influences me when » : S R - . . . B
. purchasing appliances ) ' 84.5 -3.5° 31 .24 28" 27 -1.7° 0 200 82° .86 16 23" 13 1.7 15 0

Energy influences me when . . ' . ’ ' . - s .
T voting L . T24 05 04 .25 30.° 097 05 21° -108° 80" 35 51°. .24 35. .52°
_As wogd consumption increases: T - . . T . ) . B
There will be less energy . ' . ' * e
. available to United Staras 90,0 1.6 14° 03 03 09 05 17° .94°% .02 12 “07 21 ‘o5 127
- Lounmes in controt of energy PO L ’ - - - . " h
o ) .,,wnll attémpt manipulation + 940 - -0.8 0.7 0.9 ER 0.2 0.1 1.6° 109" ' .40* -7 25 29 - 17 -:35°
. \ T E - . . R T
"% “There will be wars over energy . . P . . ¢ L L r )

. “supply and use . T ©809 - 12Y a0 o098 -fo 33 - 20" 04 40 10 08, 03 20 _02 02

1 "“Strongly d/sag'ree and * moderarely disagree’” have beén combined, and “'strongly agree* and * ‘moderately agree " have’ been comb/ned ,a-

Indlcates mean percentages significantly different from the nanon at the .05 level,
M = ‘Males s — : NGHS =" Not graduared high schoal o ’ X . ° ‘

F. - = Femalei ' GHS - = Graduated high schaal L AR .

BC.-UF = Bigcities and urban fringes PHS = Post high schaal : ’ | -

-MC-SP " = Medium cities ‘and smaller plocex . <B.* = $79%9arless . - .

LW & Whites . B-15 = $8,000-14999 - . e . 5. . . -
. B e Biacks o - 215 = $150000r mare : )
=7 o oa - .
- . R 5 ,"1 N
- ‘ Pat -
. ot
o - 0.t . Tona T
O
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TABLE D-2. Comparison Between National and Group Percentages of Responses:
“Do Young Aduits Think They Can Influence Energy Decisions Through Personal Actions?”’
N Nationalt Sex Age. Community Size Race Own Education Income - . -('[
: M F . 2630 31356 BCUF MCSPF W B NGHS ~GHS. PHS <8 815 15
Disagree: . | ] . -
Average citizen cannot |, . . . A :
. influence government 63.3 1.3,. 14 -0.1 0.1 0.1 -0.0 3.0 -19.4%  .16.3" 43 - 92° 6.8 0.9 ‘3.0
Average citizen cannot , - i _ o o . . . o - R
influence manufacturers 625 .29 2.6° 0.4 0.5 0.7 04 26" -142° 15" .33 6.8° .37 1.4 21
A . s .
. Average citizen cannot _ . . : .
infllience oil companies 52.4 .18 16 -0.9 11 . 02, 01 285 -128°° -145° 16, 677 35 06 .10
I know all | care to know . ' . ) : . o - : :
'abqut‘saving energy : 87.2 i2,6° 23° 0.7 0.9 04 ' -0.3 1.7° 75 -9.2° 2.6 1.7, 30 1.3 0.9
| do not care to hear more . : . R .
about energy problems . s 925 0.7 06 1.0 12 04 03 19° 88 d3 1.3 32" 21 03 1.6
‘Agree: . - - . v ’ i ’
I would like more information o . : S ! :
onhow [ can save energy : 959 -1.0 0.9 0.9 1.0 0.0 0.0 0.6 -Q.O' .27 1.8° 0.0 1.7 . 20° 04
| would do more about : ) :
conserving energy if-| knew . - . . . : : o
more about energy-saving t . . ] "_ . L )
methods , o 940 - 18" 16 05 . 06 0.4 02 _03 31 49 18 05. 01 . 08 00
I 'would like more information : ' ‘ . L o
" on car pooling : C 612 v 22 19 0. 12 Aaa 07 .14° 88 60 .05 26 ~ 25 44 4% Vo
"I walk, bus ot bike when. . , AR : - Co
traveling 1/2 mile or less 40.5 -2.7_- 24 . 31 37 05 -+ 03 1.1 -85 5.7, 3.7 - 04 9.7* .04 ;43 ' ‘) =
3 R : ' o BEET . e : . X & A
t“Strongly disagree ;’and “moderately disagree’’ have been combined, aﬁd “strongly:agree”’ and “moderately agree*’ have been combined. o
... Indicates mean percentages significantly different from the nation at the' .05 level. . .
g oo~ o o . > i . ) : .. -
A . i [ @
! M = Males ® o R NGHS = Not graduated high school . . ot .
F = Females - . GHS = Graduated high school  ~ . - - 1o :
BC-UF = BigcHies and urban {ringes ~ PHS = Post high school .
©. MC:SP = “Medium cities and smaller places <s = $7,999 or less . : °
W = Whites -, . 815 .= $8,000.14,999 . °
8 = Blacks « . >15 =. $15,000 or more T, ° . ~ .
‘ N v ? . § . o ; Py
! ’
v " I - Q .
' "~ 5!) - ' 2 Y
. L] . P
° - * : N L - §
. | R ... N . " . “
. 5 . Dol
< . L4 - . B
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"TABLE D-3. Companson Between 'National and Group Percentages of Responses: o ’
“Potential Hazards Associated Wlth Nuclear Power . o
. » d - ° B
L ) S i - ’ : ' A
Nationalt . .' Age "' Commuriity Size" Race Own Education ) * Income “
: F = 26-30 31.35 BC-UF MCSP W B NGHS GHS PHS <8. 8-15 >15

" Serious: . S ) . - ) Ty : ] ) TR .
Thermal pollutlon o 813 -45° - 40° 24° 29 06 03 .04 19 10 27 .14 34 08 06
: o T . w2 . Coe . v ;

L 9
* Radiation exposure from ’ L s £ T .

- normal operation . 779 -10:9° 9.6"{ 1.6 195 3.2 1.9 -21* 108" 47 " 38 42 66° 25 6.1°
Explosion - © . .827  9a* 80% 17 . ‘21 38 23 20" 88" 61" 26 -40° 57° . 1.6 .47°
Theft of plutonium 803 25 Y22 19 22  .44° . 27° 02.. 01, 08 06 04 21, 09 23
Disposal of radioactive = = ’ H » - B - LT )

. waste "948 02 02 .-18* 22* 03 02 10 53" 65° .14 32" 47° .02 25

. Agree: R - ’ N . ‘ S o R "

" Declining environmental . o . '
quality poses threat * 893 . 0.6 06 13 8 11 0.6  24° 13 127° 25° 62" 57° 08  41°
f"Exrremelysérl'ous "and * maderately serious” have been comblned and strongly agree and ‘moderately agrée"have been ‘combl'ned. ,

*Indjcates mean percenrages sl’gmflcanrly dlfferent from the na{non at the .05 level. ’ ' '
.M : = Males ’ - Lo NGHS - Nat gradust;a:;ll;;r;mﬁool
R .- = Femalas . : : GHS = Graduated high schaal

“~BC-UF = Bigcities and urban fringes T PHS =" Past high schaal - \

" MC-SP, = Medium cities and smaller places <8 = $7,999 or less . . I : . .
"W = Whites . 815 = $8,000-14989 ° B : . ) t . o
B = Blackf_ R . >15 = $15,000 ar mare - R

. S ] . e . L - ‘ .
- - L x . ’
o, ot * . o ©
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N T . .
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. TABLE D-4. Comparison Between National and Group Percentages of Responses:
: “’Energy Producers Built Within 25 Miles of Home”

Naticnalt Sex Age Community Size Race Own Education Income

M F 26-30 3135 BC-UF MC-SP W 8 NGHS - GHS _ PHS <8 815 >15
4 Coa!-burning power plant : 50.8 9.0" 79° 0.6 0.7 1.2 0.7 23 9.2° 6.5° 09 2e . .78 49 08
Nuclear power plant 45.0 127 112° 041 0.1 -0.4 0.3 19° -8.0° 29 417 o0 53 33 - 3
Coat gasitication plant _ . 525 102" 90° 13 16 15 08 28 148" w1 28 16 80" 38 03
Large solar ¢ slfectors 84,9 44" -3.9° 0.2 0.3 0.1 0.1 46°. -255° -105°  -4.6° 68" 4.2 2.0 56"
Large windmills - 89.9 '43.0' 26 -0 0.1 1.7 1.0 38" 201° 7.3 33" 53" 4.6 -1.4 39* ¢
- Dam with hydroelectric . .
H plant L 65.3 45" -3.9° .02 - 03 08 05 44* 202* 129" .07 . 57 54 22 28
0il shale processing . - 5 . : ' N
plant . 502 . 88° .78% - -1 1.3 08 05 25° 65 -6.3 1.1 21 10.5° 2.1 32
Geothermal power plant . 66.6 10.1° -89 0.7 08 1.3 0.8 50° -212° 12" 54t 8o0* 8.7 10 5.9°
H N !
tYes” and."mayt;e" categuries have been combined. ’ ' ‘ N
flndicates mean percentages significantly different from the nation at the .05 level. i
¢ : - ' ~
M = Males . - NGHS s Not graduated high schoo! | T
:F « Females GHS « Graduated high schoot
BC-UF « Bigcitiesand urban fringes . PHS « Post high school
MC.SP +=  Medium cities and smaller places <8 = $7.099 or less N
w « Whites ¢ 8-15 - $8000-14,999 *~ .
.8 & Bixks ) : ‘ >15 = $15,0000r more - .
¢
. . * " ~ ’ . ’
. g ‘ A
/ g . ’
- 55 - ,
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* ““How Serious Are Health and Safety Problems?”

-

Nationalt . Sex Age
M F 26-30 31-35

Coal mining : . o
. Serious - 826 11 09 -0.3 0.4

| have no idea 9.6 .28°° 25° 0.7 0.8
OHs.hore drilhing . ' '

Serious . 61.1 20 477 aa 14

I have no idea 149 5.9° 52° 0 0.9
Coal-powered generator . :

Serious 483 |, 41  .36° 05 06

I have no idea 234 -109° 96° ‘14 1.6

+ Import oil

Serious bt 54° -4.7° 26 3.1

I have no idea 12.4 7R 69° .22° 2.6°-
Qil shale

Serious 5.4 25 2.2 0.4 0.5

! have no idea | 443 . 87" 164° 0.3 0.4
Nuclear-powered generators .

Serious, 65.4 1.5 13 1.8 2.1
. 1 have no idea 16.2 A 6.3° -2.6° 3.1°

t Extremely serious” an:/ “roderately serious” have been combined, .
*Indicates mean percentages significantly different from the mation at the .05. /evel.

M’ = Males NGHS =
F = Females GHS
BC.UF = Bigcines and urban fringes PHS s
MC.SP « Medium crties and smafler peaces iR u
w + Whes 415 =
+ B Briscks > .
- - r
P
- -
v
v - -
a
. .
* - -
O

E
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*int graduated high schoot N
Graduated high school

Post high school

$7,999 or less
$8.000-14.999

$15.000 or more

[N

21
1.3

30
-1.4

5.0°
-3.4%

23
2.5

1.5
0.1

20
19

Corﬁmunity Size

BC-UF  MC-SP

1.8
0.9

-3.0°

21

a4
1.5

0.9
0.1

1.2

w

33°

AN

1.6

28"

07

2.7°

0.2

-15°

-0.7
-1.9¢

28°
28°

-

Race

B

-13.0°
t12.2°

-58
15.3°

4.2
13.1°

4.1
10.2°

4.2
" 8.6°

-11.8°
14.4~

TABLE D-5. 'Comparison Between National and Group Percéntages of Responses:

Own Education

NGHS

-14.8°

. 156"

-14.6°

14.3° .

-17.5°
20.7°

GHS

3.2
19

6.2
28

7.2°

4%

1.7
1.7

35
35

48°
1.7

PHS

7.3°

6.9°

N

8.3

6.9°

59°,

.710 .

28

4.9°

20

-6.4"

9.2°

8.7°

N

<8

65 -

75°

-3.8

B8'~

0.7
89°

0.5

71°

25.
59

38
4.4

Income
8.15

-4.8°

3.6

1.2
2.4

0.1

1.9

'0:3

09

-5.9°

>15-

5.7°
-6.4°

20
6.3

1.1

Ca2t .

0.6
5.4°

0.6

.46
6.77 .
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Coal miming
Serious ‘
t have noadea

Offshore drtlling
Serous
| hyve no ides v

Coal-puwered genasators
Serious "
| have no idea

Import o
Serials .
| have no idea

Solar heat collectors
Serinus
- have no rdea

Qil shale
.
Serious
| have nnidea

Nuciear -poviared generators
Serinus
| have no idex

“

TABLE_D-6. Comparison petwéen National and Group Perceﬁtages of Responses:

Nationalt . °

705"

80

64.2
110

60.0

18.0-

59.0
1.2

134
19.6

325
42.6

57.7
18.1

*How Serious Are Environmental and Pollution Problems?”

20
7.0°

7.3
-18.8°

40"

8.3"

, Sex - 4
F 2630 31-35 BC-UF  MC.SP

0.3 06
29° 03
32° 03
58'° 18
55° 17
82° 1.3
43" 07
61° 06
17 02
6.1° 0.1
857 0.1
{ 166° 00
35" 03
73" 08

tExtremely serious” and “moderately serious’’ have heen comhined.

Age

08"

0.4

0.3
227 -

2.0

15

0.8
08 °

0.3

0.1

0.1
0.0

0.4
1.0

. “Indicates mean percentages signiticantly difterent from the natign at the .05 level.

M 4 Maes’
F » o Femgles
BCUF
MC SP
w c Whates
8 Biacks

.,

1
i
R

O
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Bug crtizs and urban fninges

“\

Medium cities and smalter places

HNGHS Not graduated high school
GHS Gmdu’aled high schom‘
PHS Post high school
2B $£7.999 or less
8-15 $8,000-34,999
" $15,000 or b
.
s
) e
: 27
c .
—~—
o

C.ommunity Size

0.4 0.3
0.1 01
0.0 0.0
0.5 0.3
49° -3.0°
10 0.6

i
11, Q.7
15 0.9
0.4 0.2

34", 20
12, 07
13 0.8
25 a5
1.8 I

.

-

Own Education -

NGHS GHS , PHS

10.0°
136°

-16.9°7
14.6°

-10.2°

9T

Race
W 8
190 74
277 12.3°
2.9° 116"
27 14.9°
\
23" 15°
24 1527
1.1 2.6
19* 95"
<
Ay ..
29 156"
M0* 11.6°
06 - 37
1.6 78 -
22'+ 62
28" 145°
.

1077
16.6°

11.27
18.6°

27
100"

198
220",

Cear

04

-6.17

38"

1.8

0.4

22
33

4.3°

50°

¥

-3.6
<27

69°
-5.0°
10.1°
5.6°

747

- 58"

78

0.7

5.4°

3.6

7.8°

5.7

87"

29
547

B.4°
58"

1.6

6.0

0.1
6.3°

In;;ome
8.15

0.7

32 7

04

0.9
0.4

2.6
0.4 -

15
0.6

1.4
0.6

4.6
2.2

»15

0.1 .2

‘30

4.0°

43"

2.7
41"

50° -
747
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“How Serious Are Soqial and Economic Problems?”’

N

* Nationalt _ Sex Age
¢ M. F 2630 3135 BC-UF. MC:SP
. Coal mining T
- Serious 49.9 15 13 0.7 -0.8 1.9 -1.1
| have no idea o 15.0 6.5 58° 00 -0.0 2.7 1.6
", Offshore drilling
Serious . 50.6 5.3° -47° 32 -39 1.3 0.8
Vhavenoidea 15.0 © 80" 7.9° - .19 22 0.3 0.2
Coal-powered generators ) v . .
Serious . 373 45° -4.0"° 07 09 26 -i.6
{ 1havenoidea 233 -106° 93" .16 1.9 0.1 0.1
Imgort oil . . i
‘Serious ' ' 70.3 30 2.6 25 30 0.4 0.2
1 have no idea 1.7 64" 56" 08 11 -1.8 1.1
~ . " r
Solar heat collectors
‘Serious 25.3 -0.6 06 05 0.6 0.2 0.1
1 have no idea -.193 58"  51° ‘1.3 1.6 24" 1.4
Oil shale . 3 o
-Serious Co. . 299 2 77°  ,68% .03 03~ 1.0 -0.6
I have no idea ) 418 -17.6% -155* 06 07+ - 03 -0.2
, Nuclear-powered generators ) ki L " . .
Serious ' 55.5 27 23 , 14 1.7 3.8 23
.I'have no idea o 19.7 -7.6* 6.7 20 ., 24 2.1 1.3

t“Extremely.serious’’ and “‘moderately serious’’ have been combined.

: _'Ind_icares mezn percentages significantly different from the nation at rh\cg% level.

M = Males I( NGHS Not graduated hY tschool
F "

Females GHS Graduated high sc¥ool

Fla Big cities and urban fringes + PHS = Post high schoo!
WsP - Medium cities and smaller places <8 = $7.999 or less
v © Whites’ 815 ~ $8,000-14.999
8 = Bincks . - >is * $15,000 or more
!
' J e
B o
.
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Corfrmunity Size

0.2

2.2°

08
2.2°

0.8
1.7°

3.2°

-1.8°

2.2°
-2.5°

1.0
-1.5°

18

-29°

Race

-0.3
14.3°

-0.5

11.9°

5.9
9.2°

-135*

12.3*

10,6
130"

5.3°
7.0°

16.6°
17.8°

TABLE D-7. Comparison Between National and Group Percentages of Responses:

‘ Own Education

-8.8°
18.0°

-11.6°
16.9*

*1.5

10.5°

186"

11.7°

45
16.0*

1.8
10.7° -

'

-18.3°

19.9°

26

06"

6.4°

18

5

33

29

2.9
1.7

0.8
34

-4.6"
24

"NGHS GHS  PHS

4.4°

-6.2°

7.8

7.3

23

-58°

85°

-6.3°

18 -
79°

- 29

9.2°

-8.7°

o

<8

1.2
10.7°*

.
1.3
7.2*

0.6
8.4°

3.3

8.0*°

0.7
6.9°

0.1
5.7

33
9.6

Income
8-15

CA1a

0.1
0.7

0.6

.28

1.9

1.7
‘0.6

1.4
.03

0.9
0.1

>.15

21
71

1.3
49°

1.0-

.4.9°

.
36°
-4.0°

1.8

58°

0.9
4.4*

45*
74"
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