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FOREWORD

The National Assessment of Educational,Prog-
ress (NAEP) is an information-gathering proj-
ect which surveys the educational attainments

.of 9-year-olds, 13,year-olds, 17-year-olds and
adults (ages 26-35) in 10 learning areas: art,
career and occupational development, citizen-
ship, literature, mathematics, music, feuding,
science, 'social studies and writing. At least
one area is assessed every year, and all afeas
are periodically reassesSed in order to measure
educational pro'gress. Each assessment is the
product of several years work by a great many
educators, scholars and lay persons from all
over the country. Initially, these people de-.
sign objectives fbr each area, proposing gen-
eral goals which they feel Americans should
be achieving in the course of their education.
These goals are reviewed by more people and
then passed along to developers of tests,
whose task it is to create measurement tools
appropriate to the objectives.

When the exerciseo prepared by the test
developers have passed extensive reviews by
subject-matter specialists and measurement
experts, they are administered to probability
samples of various populations. The people
who comprise those samples are chosen in
such a 'way that the results of their assessment
can be generalized to an entire national
population. That is, on the basis of the
performance of about 2,500 9-year-olds on a
given exercise, we can generalize about the
probable performance of all 9-year-olds in the
nation. Approximately 100,000 persons parti-
cipate annually.
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After assessment data have been collected,
scored and analyzed, National Assessment
publishes reports to *present the results as
accurately as possible. Not all exercise results
are released for publication. Because NAEP
will administer some of the same exercises
again in the future to determine whether the
performance level of Americans has improved
or declined, it is essential' that they be kept
secret in order to preserve the integrity of the
study. If the unreleased exercises can be
discussed without revealing their content,
they are examined. Howe ver, the discussion is
much less detailed than it is for the released

, exercises.

The National Assessment Of Educational Prog-
ress also publishes a General Information
Yearbook which describes all.major aspects.of
the assessment process. This volume defines
the categories by which results are yeported
and elaborates on the scientific procedures
utilized. The reader who desires more detailed
information about how National /Assessment
defines its groups, prepares and scores its
exercises, designs its sample and analyzes and
reports its. results should consult General
Information. Yearbook, Report 03/04-GIY
which is available, as are all Assessment
reports, through the Superintendent of Docu-
ments, U.S. Government Printing Office,
Washington, D.C. 20402.



PREFACE

When the United. States Office of Education
was founded in 1867, one charge set before
its commissioner was to determine the na-
tion's progress in education Only recently has
that century-old chargé been addressed in a
systematic way. It is being done by the
National Assessment of Educational. Progress
(NAEP).

Each year since 1969 NAEP has gathered
census:like information about levels of educa-
tional achievement across the country and
reported its findings to the nation. During the
first five 'years of its endeavors, National
Assessment has interviewed and tested more

7
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than 400,000 representative young Ameri-
cans. Baseline data on the achieveMent levels
of young. Americans in eight learning areas
science, social studies, music, literature, read-
ing, writing, mathematics and citizenship
have been collected and reported.

This volume, Selected Results From the
National Assessments of Science: Energy
Questions, .discusses selected questions of
current concern. It represents a small portion
of the. information National Assessment has
gathered. Future reports will provide more
complete documentation and discussion of
these and other results.

a



INTRODUCTION

The National Assessment of Educational Prog-
ress (NAEP) has now completed two major
assessments 6f science. The first took place in
the 1969-70 school year, and the second
occurred in the 1972-73 school year: In
these assessments over 400 questions were
asked of 9-year-olds, 13-year-olds,.17-year-
olds and young adults ages 26-35. Approxi-
mately one half of the questions asked in
1969-70 were asked again in 1972-73.
Although no one age level was asked all of ..
these questions, each was asked questions in a

( wide variety of topics based on 'four generally
agreed-upon educational objectives in science.
These 'objectives are that Americans should:.
(1) know some fundamental facts and Orin i-
ples of science, (2) possess some abilities ai d
skills needed to engage in the process f
science, (3) understand the investigati e
nature of science and (4) have some attitu es
about science and appreciate its role in the
culture,

Based on the results of its surveys, National
Assessment has already reported' a .general
decline in science achievement among Ameri
can students between 1969 and 1973).
Numerous NAEP science questions asked in
these surveys shed light on present national
issues, which are topics of public concern and
debate. Among the most publicized and per-
haps the most serious is the issue of energy.

Although the National AssessTent science
surveys did not specifically address the energy
issue, some of the questions asked are indica-
tors of theknowledge base j(both practical.
and theoretical) and the attitilides that young
Americans had as the nation unwittingly

A summary of these changes can be found in
National AssessMents of Science, 1969 and 1973: A,
Capsule Description of-.Changes in Science *Achieve-
men& Science Report 0-1--S00 .(Washington, D.C.:
Government Printing Office, 1975).

moved toward the energy crisis. The data we
have collected on these items should stimulate
educators, politicians and researchers into
further discussions about the level of public
awareness on energy matters and the ability
of the public to understand critical energy
issues. If we are to solve our energy problems
the public must be able to make intelligent
energy decisions.

The questions that follow represent items on
which we can report changes as well as items
that were asked for the first time in 1972-73.
The questions, are basic, yet the results are
often surprising.

Reporting Variables

The National Assessment of Educational Prog-
ress (NAEP), unlike most testing programs,
does not report scores for individuals.2 Rath-
er, it reports how defined groups of individ-
uals respond to certain exercises. The groups
are characterized by age, sex, race, region of
the country, level of parental educatios and
size and type of community (STOC).

The groups discussed in this capsule descrip-
tion are defined as follows.3

2More detailed information on the methodology
employed by NAEP can be found in the General
Information Yearbook, Report 03/04-WY
(Washington, D C.: Government, Printing Office,
1974). Specific chapters on sampling, objectives and
exercise development, adm::'istration, data processing
and analysis procedures can be found in this volume.

3 Some group results are not discussed in this capsule,
description. Data are also collected for respondents
who are neither black nor white within the variable
color; for the highest level of parental education
attained by either of a respondent's parents, from no
high school through post high school; and for
medium cities, small places and urban fringe within
the variable size and type of community. These
groups will b.e dismissed in later reports.



Region

The students have been divided. into four
groups, each representing a region of the
country Southeast, West, Central and North-
east --as shown in the following map.

Sex

Results are presented separately formales and
for females,

Color

Results are presented for blacks and whites.

.'§ize and Type of Community (STOC)

The groups within this variable are de ined by
the size of the community in whicl a stu-
dent's school is lodited and an'occuPational
profile of the area the school serves. \_

Low metro. People (about 10% at each age
level) in this group attend schools serving
areas in which a high proportion of the
residents are on welfare or not regularly
employed; these schools are in cities with
populations greater than 150,000.

Extreme rural. Students (about 10% at each
age level) in this group attend schools in a
community where most residents are farmers
or farm workers, and the population is less
than 3,500.

High metro. Individuals (about 10% at each
age level) in this group attend schools within
the city limits or residential area served by a
city with a population greater than 150,000;_
many residents of the area ,served by the
school are professional or managerial per-
sonnel.

Main big city. These are students (about 11%
at each age level) attending schools:in a big
city (population greater than 200,000) who
are not included in either the low metro or
high metro groups.

2



SELECTED ENERGY QUESTIONS

KEY

The following abbreviations are used on the first foUr exhibits in this :-.

section:

Nat National B Black
W White

C , Central
NE Northeast ER ExtrdNe rural
SE Southeast f M High metro
W -:- West L Low metro

M C Main big city

F Female
VI Male

3
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Do 9-Yea -Olds Have a Fundamental Grasp of.the Uses of Electricity?

Flectracity can he used for all of the following
x( Pr

4ND Liking walk,.

CD ..00king food.

(:;:p heating homes.

lighting rooms.

CZ) I. don't know.

91.

In the 1970 National Assessment survey, 80cI- of the
9-ye'ar-olds selected the correct response to this
question. In 1973, 77`.;, or 3`,';: fewer 9-year-olds,
could do so. Most of the groups measured t.by
National 'Assessment also showed declining perform-
ance. between 1 97Q and 1973. However, southeast,.
erners, low metropolitan, main big city and extreme
rural 9-year-olds all showed rather large gains on this
question. .

Selected Group Results., Electricity Question, 1970 and 1973*
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*Three size and type of community (STOC) gro.upshoym in the. iltistration abovesmall places; medium cities
and urban fringeall showed large drops in performance 1,twe.en 197" and 1973. This accounts for the fact that
although'the nation went down, all the groups shown exhibited--gains.' ---..
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Do-13-Year-Olds Have a Basic Understanding of the Needs for Energy?

What is needed to move cars.-1Tra.t.-ligmburgers,.and Seventy-nine percent of the 13-year-oldS selected the.
light rooms? correct answer in 1969, In 1972, the percentage was

that is, 3% more knew the correct response.
Notable among the groups that showed declines were
the low metropolitan and western 13-year-olds. The
main big city and 'extreme rural groups showed the
most dramatic gains.

CD 'Conservation

CD F fficiency

Friergy

CD Friction

O Magnetism

don't know.

gelOted Group Results, Energy Question, 1969 and 1972
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Do 13-Year-Olds Know How. Electric Power Is Sold?

What does an electric poWer company sell in units
of kilowatt-hOurs?

(2) Atoms

cp Electrons

Energy

<2) Radiation

) rime

cD I don't know.

is

In 1969, 46', of the 13-year-:olds chose .tlie correct
response this question. In 1972, only 42% of this
age level did so. This represents 4% fewer 13-year-olds
across the nation who knew the correct response.
Central, female and black 13-year-olds showed the
most dramatic declined on this question. Southeast-
ern, extreme rural, low metro and high metro groups
showed the greatest gains.

Selected Group Results, Power Company Question, 1969 and 1972
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Do.17-Year-Olds Recognize a Basic Component in the Chinn
Between Electric Power and TheirUse-of It?

What device changes thevoltageof an electric When asked this -question in 1969, 60% of, the
power supply? 17-year-oldschose the correct answer. In 1973 only

47% of Lhe nation's 17-year-olds did so:This question
was correctly answered by 13% fewer 17-year-olds in

CD Alternator 1973. This represents a dramatic national decline.
Among selected groups the- declines were just as

c:::) Battery dramatic. Black 17-year-olds went against the nation-
al trend and Showed slight gains.

Rectifier

Ow Transformer

CD I LlOnt know.

Selected Group Results, Transformer Question, 1969 and 197.3
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Do Young Americans Know a Way to Test Whether Premium Gasoline
Should Be Used in a Second-Hand Automobile?.

Percent Knowing One Way, Ages 26--35
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With the price of gasoline soaring,
and little hope for relief in the
future, the question of whether
people know when to use regular or
premium gas takes on economic
significance. Surprisingly feW (40%)
adults could describe a simple test
to .determine the type of gasoline to
use. 'Among the acceptable re-'
sponses were answers categorized as
checking the compression ratio of,
the engine, checking the -general_

. performance or mileage and check-
ing the engine characteristics. Most
disturbing is the fact that Ameri-
cans, who 'can least afford to make
the wront decision, the urban poor,
had the loWest response levels..Only
1 2% of the blacks and 23% of
adults in low metropolitan areas
could describe one test.



Percent Knowing One Way, Age 17
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Approximately one out of three
17-year-olds in school knew one
way to test a used car in.-order to

;determine the type of gasoline to
buy. As was the case among the
young adults, more males than
females knew a test. Seventeen-
year-olds who were black or lived in
low metropolita n areas scored parti-
cularly low on this question in
1973.



The Environmental Impact of view Energy Supplies: Do Young Americans Care?

Percent Realizing the Need to Study Environmental
Impact, Ages 26-35
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A large majority of young, adults
realized the need to stu the
environmental impact that a new
energy plant would' have on their
commirnity. This was before the
energy crunch became a public
issue, -however. It sholuld be very
interesting to watch for.inclications
of changing attitudes in this area. In
general, the responses of specific
subpopulations were consistent
with the ilation as a whole.



Percent Realizing the Need to Study Environmental
Inipact, Age 17
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As. was the case among young,
. adults, a substantial majority of

l 7-year-olds attending school realiz-
ed the importance of knowing the
environmental impact that% would
occur if a new energy plant was
built. The differences between
adult and 17-year-old response pat-,
terns were minimal.



Percentag,e,;-or Adults and 17- Year -Olds Approving Resear'ch in Atomic Energy

Percent Approving, Ages 26'-35
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In a world of shrinking energy
resources, atomic power is consid-
ered by many to be the best source
of poten,tial energy in the future.
When asked in 1973 if they sup-
ported research for atomic energy,
more than 80% of the adults
responded affirmatively. Notable
among differences in j.he ways var-
ious groups 'responded were the
differences between men and
women. Ninety ,percent of the
males approved atomic research
compared to 73% of the women.
Brack and low metropolitan adults
were well below the national level
of,approval as well.

44



Percent Approving, Age 17
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Interestingly, considerably fewer
17-year-olds .attending school ap-
proved of atomic energy research
than did adults when asked in
1973. About 10% fewer 17-year-
olds responded affirmatively. As
was the case with young adults; the
percentage of men approving this
type of research was well above the
percentage of women. Black 17-
year-olds exhibited attitudes on this
issue that were similai to their
peels.

,



Percentages of Adults and 17-Year-Olds Approving Research in Population Control

Percent Approving, Ages 26-35
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World- population pressure is inte-
grally linked to -the world's energy
needs'. 'Most young adults stated
they approved of population-

-- control research when asked that
question in 1973. Most noticeable
:among groups in which a greater
proportion of people were suspeOt
or the concept were blacks and low
m.etropolifan adults. But even in
these groups, the majority felt re-
search in this area should be done.



Percent Approving, Age 17
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Like the young adults, 17-year-olds
attending schOol generally approv-
ed, in 1973, research in the area of
population control. A.t?out three
fourths of th. 17-year-ofds respond-
ed affirmatively compared to more
than four fifths of the young
adults. As was the case,witli adults,
black 17-year-olds were less in-
clined to approve population re-
search than the other groups. The
opinions of low metropolitan
17-year-olds came closer to that of
their peer group in general.



Percentages of Adults and 17-Year-Olds Approving Research in Air and Water Pollution

Percent Approving, Ages 26 -35
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The issues- of air and water pollu-
tion cannot he .4eparated from the
larger issue of energy. In 1973,.
pollution was Clearly\a high priority'
in the minds of the American pub-
lic. Ninety-six percent of the.adults
stated they apprOved research in
this area. This represented between
10 to 1,5(.1 more adults thilif ap-
proved research in population con-
trol or-atomic energy. The percent-
ages of approval were consistently
high among the gro,ups as well.



Percent Approving. Age 17
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As was the case with young adults,
the percentage of 17- year -olds at-
tending school that approved re-
search in air and water pollution
was very high in 1973. The di:Ter-
ences between almost all the groups
and the nation was negligigle.
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SUGGESTIONS AND FURTHER QUESTIONS

The smattering of energy questions presented
here does not provide _a definitive answer to
the questionorwhether young Americans are
prepared Co cope with the issue of energy.'
Sonic, optimistic indications are provided. .For
example, almost four out of five 17-year-olds
and young adUlts saw the need for environ-
Mental impact studies in 1973. Whether
young people today are still as sensitive Co
enviro n men tal concerns is of current interest.:
A majority of young Americans approve the
idea of research in pollution, population
control and atomic energy. Yet differenceo
exist in the levels of:acceptance these topics
reCe-ived. Is'erhaps those differences are natu-
ral. However, they may be the result of
misconceptions or misunderstandings.

Not all the qu4-tions asked by the National.
Assessment of Educational Progress leave
room for optimism, however. For example,
well under one half of the 17-year-olds, or
young adults knew a simple test for choosing
premium or regular gasoline. Six out of 10
young Americans could not describe one. The
percentage of 17-year-olds who recognize the
function of a transformer dropped markedly'
between 1969 and 1973. In a time or rising
prices and diminishing resources more people
should he aware of knowledge that might be
useful and practical. Is there a need for an

>_;

.
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expanded public service campaign aimed at
increasing practical knowledge of energy con-
servation? Are present efforts working?
Whose resPohsibility should such programs
be? The school's? Industry's? Government's?
Is it everyone's affairor no one's?

Perhaps the petroleum industry and the pub-
lic utilities will want to direct a larger portion
of their public information campaign to in-
creasing the practical knowledge levels of
consumers. An effort in this area: could be
very useful. This is no time to be wastefill
with energy supplies of anysort.

Government leader and energy policymakers
should keep close track of the_attitudes these
questions suggest. Informed policymakers
need the ability both to shape public opinion
and to respond sensitively to it.

Finally, we hope teachers and parent-teacher
organizations will utilize these materials to
measure and keep tabs upon the "Energy
Quotient" of the students, school district and
community. Results they collect can be Com-
pared to the national and community results
National Assessment has collected. Compari-
sons such as these'should stimulate discussion,
increase understanding and clarify iome
issues.
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