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Summary - - Report 1
SCIENCL: NATIONAL RESULTS

Background

What do youné peoﬁle really know? Illow are tﬁe results of ;ur fifty
billion dollar annual expenditures on education to be assessed? What is
the.level of ‘educational achievement of the natlon's students and young
adults? Are the schools of Americu doing a gobd job te;éhing young
people hcw to ;ead{ how to understand and appreciate science, how to
develop good attitudes of citizenship, how to write with clarity? How
adequétely are they performing all the ogﬁer taéis customarily assigneq
to then? These, and 5 host §f other questions, led to the development:
of a 3ystemat1c:ﬁlan to gather information and reﬁéft t; the nation about
the knowledge, skills, attitudes and understandlng-of young people at
several age levels aud the educational progress they are making.

The plan, begun in 1964 by the Exploratory Comadttee on Asses;ing

.. the Progress of Bducation,! is to collect information about the knowledge

o |

Natlonal Assessment was encouraged in 1963 by Friacis Keppel, then
U. S. Comissioner of Education. The first chatran of ECA’E was
Lr. Ralph W. Tyler, then director of the Center for Advanced Study
in the Behavioral Sclences at Stanford, California. The early fund-
ing for National Assessment came from the Carnegle Corporation of
New Yark, of which John Gardner was President. Later funds were
received from the Ford Foundation's Fund for the Advancement of
Education. The major funds for National Asiessment are now pro-
vided by grants tu the Education Cosmission of the States from the
U. S. Office of Education's dational Center for Educational Research
and Development and the Camegle Corporation.




and skills held by 9, 13, and 17-year-olds end of young aduits (26 to 35)
in 1G subject areas taught in schoolﬁ: Citizeﬁship, Science, Art, Career
.andlbccupatron;l Development, titeratar;, Mathemaflcs, Music, Reading,
Social Studies, and Writing. Selected subject areas will be asse;sed

each y?ar with emphas;g On assessment of eacﬁ'area at appropriate intervals
to §how vhere we are g;ing ahead and whero we are fali;ns behind., During

1969 the first assessments were conducted for all four age levels in three

.t i

shbject areas - - Citizenship, ééienée._gnd Writing. This sampling,
involved a total of approximately 100,000 persons, carefully selectod to
" represent the whole country. i _

The first sfep in developing the plan for-ﬂgtional Assessment was t6
de;erﬁine 5 Iist of educational objecfives fﬁr each subjeet, These oba
jectives served as a guide in preparing exercises designed tol;ssess what
ybung pedple abtﬁally'knou. The objectives were reviewed by interested
ciflzens. squect matter specialists, and educators to assure they are
currently and generally accepted as proper goals of education.

The second step was to develop “exercises" assessin§ knowledge,
skiils and other educational achievements. Since attitudes, skills, and
other behavior‘uere to be assessed inh addition to general textbook know=
ledge, it was important to use a varlety of lpproaches} " questionnaires,
interviews, obsérVaiion. and perforsance tasks « « @8 weil as tge tradi-
tional multiple chouice and short answer pnpef‘and pencil questions.

fhe next step uss to select individuals in sgiools. (househéld for -
the adult and out of school 17syear<olds) on a random and statistically

valid basis who would participate in the assessment, conducted by =

‘2‘
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trained staff of administrators. No attempt ié made to determiné norms
or individual scores. National Asééssmen; does not provide 1pforma£ion
about how well Johnny did, or where Suzy sténds ip)réjation to Joo. It
is a census-like date gathering procesz to tell wﬁat;hroups of young
people at a certain ;ge ievel know and do not know (l.e. 67% of 13-year-
olds know this to be true, etc.) _

The reports tell wﬂaf youny peopla know about specific qﬁestions
or tasks, what informatlon or skills they have, and what miéinformatimn
they believe. For example, the detalled repoit on science lists about
190 specific exercises, 2 and gives the percentage making each respense.
These data provide information to school administrators, curriculvi
spocialists, sclence teachers, scuool busrﬁs, legi;lators, sciontists
and interested lay citizens. Not only do the resuits show the knowledge
and skill of various age groups, but thgy point out nisconceptioné and
lack of ski{ls. National Ass.ssment teports-ﬁré planned to h; readily
understood by parents and other interested iaynan. Actual exaéples

of parformance give a clearer picture of achlevements than a test

score, or some Othar abstract measures.

2 Although-the compiete assessment involved many more exercises, about

40% were selected as representative of the total to be publicly re-
leased at this time. 1The remaining 60% of the exercises will be used
{1 subsequént assessments to measure changs in performance over a
period of time. ‘ '



THE REPORT

National Assessment exorcises were deéigned to cover the range

from easy to difficulté From the casiest exercises itlis possible to

report samﬁleé of tho;; >kills, knowiedges and understandings possessed

: b} almost all young people. Certain exercises were prepared with d

" somewbat higher level of difficulty to indicate the knowledge of ‘‘average"
?f‘typiéalq}oung péfsons. Fir 11y, thé&e exerclses with the highest de-
gree of difficulty iliuégrate the knowledge and ékills of thelmost ablq
or most knowledgeable young persons.

: " When the same exOrcisg is adﬁinistered st more than one age differ.
ences of knowledge, skills and understanding can be compared: Wheun
identical exercises wore given to 9, 13 and 17-year.olds the percentage
reéponding correctly increased with age. Although the age 17 group

" seemed to have more classroom or textbook knowledge, young adults did

bettef'in\some of the more practical categories.

HIGHLIGHTS FROM THE AGE 9 ASSESSMENT

The facts and principles of science best kniown to the 9.year-old
are simple conponplgce phenomens and the properties of mattar, such as
rocks are solid (aas')._ pine trees stay green all winter (80%); thick
dark clouds usually bring rain (87%), iron does not burn by qrdinary-
Iéans {89%); a stick should be dry in order to burn (98); a L.uman
baby comes frm’i'ts sother's body t92%); and day an\d night oceur

betause the earth rotates (81%). The 9-yea§-olds did fairly well in

o4




identifying simple characteristics of scientific experiments. When
asked whother a man who keeps records about how fast sceds grow is
possibly doing ¢ sciéntific experiment, 91% responded affifm?tively.

Although they were ndt required to e¢xplain the reason why a bailoen
‘uhich was fubbed against the wall adhered to the wall without f&l!ing,
78% of the youngsters agreed that thcfe was a scientific rewson tor the
phenomenon.

A; exercises become ﬁore abstract and complex fewer 9-ycar-olds
succeeded. Only 22% recognized a suitable definition of a “scientifie
theory" (e.g. it explains why some things act the way they do,) while
others thought it described an expeitmeni (27%), described a scientist
(12%) or told all there-is to know about something (18%).

A substantiil number of the 9syecar.0lds were able to demonstrate ﬂ
obilii} and skiii in uslng simple scientific apparatus and conducting
simple scientific analysis. Given a beaﬁ balance, 96% werc abie to
- perform the elementary tgsk of balancing two weights on the beam, and 94%
_ could nerfoim the slightly moro compiex task of counter~balaﬁcing two
welights with a third weight.

Familiarity with a common playtime experienceé illustrated another
wsans whereby the youngster used a scientific principle. When confronted
with the probleu‘of a leaking-;icycle tire, 72% correctly ré;ponded that
the recessary first siep in solving the problem was te “find where the air

leaks out of the tire," The value of experimentation to check u hyﬁﬁtheqis

was illustrated in ancther exercise. When asked how to test the suggestion

aSa
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that you coold actually meke salt water teffy by mixing salt, suger end
water, 66% of the 9-year-olds correctly said that the best wsy to test
the suggestion was to mix the three ingredients and see what happons. )

Many 9-year-vids (66%) were also able to anaiyzo a sinple respiration
table and draw the conclusion that "younger peopln breathe ‘faster than
older persons'. Similarly, the 9-year-olds were ebleato determine from
two other simple tables correct responses to questions on temperaturo and
body chemicals.

For example, 59% of the Qiyear olospknew that most ﬁlants get most
of their ueter dirertly fran the soil; 52% knew the sun is e srar, 44%
knew thet houseflies can spread serious human disease, 52% kveu thet a
schoolroom is rost confortable at about 70 degrees. Half of the 9-ycar-
olds knew that widespread vaccination is why few people get snallpox:
today. Only 35% were aware that a quart of mercury would ueigh more than

an equal volume of air, seudust,t water. About half (48%) chose water

as the heaviest of the listed materials perhaps because of their nnfamfi~

arity with mercury,

Particular misconceptions wese trequent in somé diféicult questions.
Only 15V knew that coal was formed froa dead plants rethet thun volcanic
lava (selected by 56%). Most (69%) thougﬁt incorrectly that the'llxtng

of-tuo équal quantities of water av 70 degrees and 50 degrees would result

in an overall temperature increase to 120 degrees, rather thon a temperature

somewhere betwéen the temperatures of the two original solorions. Only 7%

of the 9-year-olds gave the correct answer: 60 degrees,

P
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One instance where the students found difficulty in reiating facts
to a soecific problem was in an exeroise regarding the freeiing‘point of
- water. &nere ice melts to water at 32 degrees Fahrenheit, when would
£ freezing take place if the water is cooled from 40 degrees? wﬁile 17%
answered oorrectly, (3? degrees) 31% said 30 degreeslor even iower, and
30% said 34 degrees or hxgher.
The responses of 9-year- oids to questions relating to science and
superst*tﬁon were 1ntriguing’ Almost three fourths of the children (?4%)
" did not believe that the number "13" brzngs bad luck, even though 20%
suspected number “13” was the bearer of bad tidings. Likewise, 45% d;d
' not belxeve that breaking a mirror, walking under a ladder or letting
a black cat cross your path is cause for several years bad luck. Among
those who showed @ thread of superstition, breaking a mirror as an omen of
bad Iuck had the gre;test\following‘(25%), followed-by black cats:(fé%)

and walking under ladders’(lﬂ%).

HIGHLIGHTS FROM THE AGE 13 ASSESSMENT

ERS

* The 13-year- olds also answered correctly those 1tems which required
A4
knowledge of simple scientific facts, many of which were close to every-

+h

- day experiences and personal observatxons.' Most of thxs age group ware
able to make simple judgments based upon elementary SCIentliic knowledge.

The 13 year-old student is aware of much of the common scientxfxc

data and phenomena about him. For example, 98% knew that a{Paby comes
’ B - - Ji’r .
from its mother's body; brushing teeth prevents tooth decay (98%); fanning K

L

a fire makes it burn faster because of the increased oxygen (79%); cancer
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cannot be cont;oil.d by a vaccine (73*). thick dark clouds are likely to

t ,-;_\ '.:n.\‘_-s_’ ¢

i

brzng rair. 193%); 70 legrees is a cowfortable school room temperature
(86%); oxygen is the most abundant element in the human body (92%), and

the lack of atmosphere on the moon would preclude such activities as
B

building a fire or flying a kxte (74%) L
Some parents may be surprised to learn that 89% of this age group

can select a group of foods which represent a balanced meal (e.g. steak,

.. bread, carrots and milk). from among flve alternatlve lists.

The 13-year-olds were able to answer correctly many questions re-

‘quxrxng knowledge beyond everyday observation, such as facts about pre-

£ N
hxstorzc ‘man, the formatxon of sedimentary rocks, the movement of air

[

nasses, and elementary physical and biological science. 65% had some

understanding of the characteristics of sedimentary rock, and a simiiar

percentage (63%) could 1dent1fy features of prehxstoric man. Predicting

. the movement of air masses was recognized by 59% of the students as a

}-‘ }

_more important factor in predxctxng weather than noting the extremes of

humidity, wind speed, and temperafure.
Half of the 13-year-olds (51%) were aware of the pr1nciple of re-

fraction as the scientific phenomenon which can make a spoon in a glass

v

of water a;ncar to bend sharply at the surface of the water. Slightly

over half of the group (54%) knew that flower seeds develop from ovules
R ¢

rather than leaves, petals, roots or stems. The prime difference betwean
hot and cold ua.er was correctly identlfied by 61% as the speed of the

‘i
water molecules.
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| The §thdents in the 13-year-old age group did particuléily vell with

a series of exercises requiriﬁg conclusions to be formed on the basis of
tabies and graphs, or by making judgmenfs by seleéfing from several sets

of data. Owne such exercise ésked the students to select the scarcest -
Ielemént from a table listing weights oflvariéus comnon elementé-found in
the ﬁuﬁén body. The correct element fsbdium) wag selectedlsy 81%. From

a éfaph nbtiné the wgight of guinea pigs, 71% of the age group were able
‘to determine the effect of épeciflc diets upon the animals. In another
interpretation of graphs and tabular data,IGI% were able to correctly
figure ;hé food‘ﬁeéds of a dog. 75% were aﬁie to interpret data to
determiﬁe which of three solidhobjects of the same volume weighs the
most\baéed oﬁ the amount of ﬁatef each disﬁlacés. A ca;rect gciénﬁific
hybotﬂésis was drawn by 83% of the respondents when they were asked

why paint on one side of a house was deteriorated more than paint on the
remaining sides (e.g. likely cause is wind and sun) .

"1hirteen-year-oldg found difficulty when asked which is the center

of the memory and intelligence system of mammals . 26% selected the correct
answer ''cerebrum" while 21% seleéted the alternate choice "cerebellun” and
11% chose "medulla.'" Another exercise asked for an explanation of why an
ocean fish fossil was found 6n a mountain rock outcrap. Only 26% accurate-
xly identified the scientific explanation that the mountain had undouﬁtedly
been raised up cfter the fish had died. About half (53%).fhought the best
explanation was {ﬁat the fossil fish was earried éo the mduﬁtain by a greaf

flood.

-
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Tais age had some diffiéulty in using and selecting scientific
apparatus. Over half (64%) were able to achieve balance With two unequal

weights on a beam balance, Ver} few (4%) were able to Eind out the density
of a wpod block using the beam balance and a weight of a known mass.l\Agout
a tﬁird (36%) of the 13-year-olds were uble to select from a variety of
pieces of laeetatory apparatus the equipment necessary to determine the'
eeiling point of water., . Only 38% were able to time correctly how long it
takes a pendulum to ;wzng-beck and forth 10 t1mes.

Nearly three-fourths (73%) knew that the statement, "My dog is
better than your dog," is not a question amenable to scientifxc inquiry,
and 69% recoghized that repeated measures of the same thing will vsuvally
yield successive feeuits which are'close.te each other, but not all
exactly the same. Mathematics was identified by 79% of the age group as
one of the most useful skills in scientific research. $6% knew that the
basic purpose of a scientific theory is to explaiﬁ why things act as they
do (compered to 22% of the 9-year-olds who were assed the identical questien).

Tﬁe assessment of attitudes of 13-year-olds toward science indicate
that the nagority (64%) are "sometxmes" curious about why things in nature
-are the way they are, although only 8% 1nd1cated they "often” had such
curzosity. 94% of the l3-year-old youngsters believe that women can be
successful scientists; and 91% correctly believed that scientists do not

a1

always work in laboratories.




HIGHLIGHTS FROM THE AGE 17 ASSESSMENT

, i 3 : ..
The knowledge and skills of 17-year-olds indicates a wide range of

cd&monuknowledgg as well ;s textbook information. The exercises which
appeared to-bé“the easjest for the age group were ones which Seem13§1y.
involve "common' knowledge. High percéntages 6f i?s knew that gaéoliné
" comes from peéroleum (91%)' that‘cerfaiz éhimals and plgﬁté such as )
Snakes, road-runners and cactus are uiually found on the desert (98%),

that among five animals that have been found as fossxls in rocks, only

ik
dinosalrs have never been seen alive by man (89%), which foods represent

e '

a balanced meal (95%); that a galaxy contains many stars (69%) and that the
electrzc current in a copper wire invoives mainly the movement of .
elecff&ﬁs-(69%);

As the exercises required more knowledge or skill normally associated
with class or textﬁook gfudy, the nﬁﬁber‘bf correct responses decreased
amoﬁg the-17-year-olds. Tﬁis type of knowledge was demonstrated by about
hélf of the group: matter is méde up of individual moving par;icles (SB%);
adrenaline acts as a stimulant to the heart (56%); the longer a rock falls,
the greater its speed (54%); most chemical changes can be described as ‘
atoms rearranged into different molecules (54%) the higher of two muszcél
notes has a higher fréquency and shorter wavelength than the lower (46%);

“the fungfion of the pia;enta in a pregnant human female is to carry nour-
ishmentwto the baﬁy\(di%)ﬁ and_meicﬁ}y &aﬁ be enclosed in glass to make a
themometor because-meréury expands more thaﬁ glass when both are heated

together (56%).

-11-




-The 17-year-olds also demonstrated some common misconceptions. An
exereise asking of what metal cans for holding foodstuffe are eﬁieflr made;
' 93% thought they were made of tin, while only 3% chose the correct response
- - iron. Asked to choose a character;etic_ef birds but of no other ahimals,
27% selected the incorrect response "abiiit} to fiy", rather than "a body

covering of feathers" which was correctly chesen by 52%. Slightly over a

!
third (36%) knew that adding salt to water results in the water freezing at

e L

a lower temperature. ‘while 28% thought it would result in the water
‘_(l) )

=vaporating faster.

More 17-year-old§ than 9s and 13s answered "I don't know" to difficult

e

exercisss, When asked to determine from a chemical equation yhich twe ele-
ments are oxidized, 41% indicated "I don't know', (6% answered correctly).

R 4]
Almost half (45%) said they didn't know the correct answer to an exercise

regarding the amount of DNA 1n a mature egg and Sperm cells (a questzon ﬁ,;g

W

answered correctly by 54%) In another technical exercise, almost half

(48%) replied "I don't know" to a question involviﬁg the nunber of ohms
resistance in an electric circuit. Over half (54%) selected the "1 don't
know™ when asked what was shown by experiments in which subatomic particles
ware shot at metal foil.' 18% answered this exercise correctly, i.e, atomxc

b

nuclei would be more dense than the rest of the atom.

a7 f
The 17-year-olds were able to perform well on several of the exer-
cises using elementary scien“ific apparatus, 75% correctly used the
-F

beam balance on an exercise requiring the use of weights and distance. The

i

-12-




experiment with the use of a pendulum to measure the time for the
pendulum to swing back and forth was perfonned correctly by 56% of the
participants. Most of the age group was unable to use the apparatus to
determiqe the density gf a wood block, on;y 12% responded correctly while
63% gave an incorrect response and 25% did ﬁ?t answer.

wﬁen-ééked to give‘thfee reasons why the engine might not start
again, if a cér stops at a traffic light and the engine stops running,
85% wére able to suggest at least fﬁo acéeptable reasons.

The 17-year-olds shoﬁed vérying degrees of success in iﬁterprefing
data and offering scienéific explanations for certain natural occurrences,
In one exercise 68% recognized that if one parf orlﬁember of an ecosystem
(& meadow where rabbits eat ggass and hawks eaf‘rabbits) were disturbed,
there would be consequépces for other members of the system. 20% did not
tﬁink ﬁﬁsetting the balggée would affect other parts of the systeﬁ. Many *
17s found difficulty in analyzing an experiment to determine the iass of
weighf of growing seedlings, Onl; 18% identified the best explanation of '
alsteady loss of weight of a flask which is planted with corn and stoppered
with a one-hol?_stOpper is that the seedlings use starch in the seeds and
give off gaséé that escape. Almost as many (17%) chose the alternétive,
“Tha original water evapéf&tes within the-first déy,“ ;ﬁd 29% séid“thé;
didn't know.

‘ When 17- year-olds were asked specific questions about scientific
gheorxes or descriptions, the percentage of correct responses w;slnot

particularly high., Few (29%) indicated ihey knew that Boyle's law, Charles’

-13-
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law and Graham's law can be generalized in temms of kinetic-molecular
theory. Almost half (47%) said thoy didn't knou. That the theory of
evolution was proposed by Charles Darwin was, however known by 68% of the
group,'although 19% said they did not know who proposed the theory. Uran-
ium-lead dating was recognized by only 9% as a method to obtain accurate
estimates of the age of the oldest known rock strata A fourth (25%) of
the 1?-year-olds chose "radiocarbon dating” as the correet resoonse; and
¥38%:incorrect1y thought that accurate estimates a}é determined by a

“correlation of age of fossils contained in the strata."

Two
“y

H
;

HIGHLIGHTS FROM ADULT (AGE 26-35) ASSESSMENT

Moch of the fundamental scientifc Enowiedge and shiils demonstrated
by the adult group ma} be considered in the area of "general knowledge"
- - the type of information whioh-they may have read in magaaine Or news-~
paper articles, or seen in television programs and "coﬁoon knowledge",
which jis reinforced by regular and practical experiences. A high per-
centage of Adults knew facts whichk have medical connotations: adrena-
iine is a stimulant to the heart (70%); whooping cough is a disease which
cannot be inherited (59%); testes produce sperm-in mammais (67%); in
an organ\transplant, tissue rejection is least iikely to occur if the
donor is an identical twin (60%)} chromosomes in a fertilized egg
determine the sex of a human baby (91%}, widespread vaccinations is why
so few people in the U. 8. get smallpox(QS%), and in human females, the egg i

released in about 14 days after menstruation begins (55%).

-14-
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Certain blological facts were not known by a majority of the
Adult groups. 36% of the Adults picked the cerebrum as the center of
membry and intelligehce'in manmals. 31% correctly answered an exercise
ghout the blood typelpf an offspring if the parents had OA and OB types
(50% responded "I dd&'t know"), 45% identified the function pf the
placenté in a pregnanﬁ human female.

Adults di& better in Btﬁer exercises, The theory oflevolutioh was
corrécf;ly associated with Darwin by 63%. The same percent (63%) knew that
an glectrié current in a copper wire involve?nmainly the mqvemeﬁt of
electrons and that the purpoée of a fuse in an eloctric cirq;it was to
make the circuit safer (64%i€_fﬂeér1¥ two-thirds knew that fiouer seeds
develop from ovules (62%). ibé; ﬁeré aware that the movement and character-
isfics of air misses are imﬁértaﬁt in bredicting weather. ’

Adults did about as well on some exercises requiring an analysis

of facts, peifonming mathgmatical calculations and the handling of
apparatus. 56% were able to figure the time required for a boat to travel
down stream after knowingwthe speed of the boat an&.the river. When a

rock falls from a cliff, 51% recognized that the longer the rock falls - -
‘the greater the speed.. 89% were able to read corfectly a graph relating to
heartbeats of a person swimming., A beam balance-exerciseluas pqrformed
Héorrectly by 74% of the Adults, although only 12% could determine the
density of a wood block after being‘given various bits of appropriate
: informatioﬁ. A quartef of the groug}(gs%) knew that doubling the size of

each dimension of a cube will increase its volume 8 times. The problen

presented by a swinging pendulum was handled correctly by 49% of the Adults.

t__\‘..
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This can be compared with 38% of the I3-year-olds and 56% of the 17-year-olds.
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Relatively few Aduits answeréd-correctly highly technical questions on
exeréises iﬁ?olving knowledge generally lgarﬁed in school or reinforced by
formal education or related vocational‘experience.’ For example, only 26%
knew that the periodic table was a chart showing relationships of chemical
eleménts. 16% responded accurately to an exercise rel#fing to the atomic
weighf of fitaﬁium. Tﬁét ufahiuﬁ—lead datiné has been used to obtain
accurate estimates of the age of the oldest known rdcks\w;s known by only
3% of the Adﬁlts. A quarter of the fespondenfs (25%) realized fha; atoms
are rarely destréyed so that carbén afo;s in a piece of bread could actually
have been pért'of a dinosau;'s body in aées p;:i. A queétigﬁ about the
wavelength of light waves traveling in a vacdgﬁlwas answered correctly by
- 22% fiight wave wifh higher frequency has shofter Waveleﬁﬁth). |

Adults chose to use the "I don't know'" response category far nore
ofteh than the other ages. Are adults more aware of théir lack of lénowlédge
and undarstanding of scientific facts and theofy? Does greater matufity
permit them to acknowledge lack of information more freéiy? Has more
recent associated with multiple-choice tests ﬁade youngef groups mofe willing
to ''take a guess" than to admit they do not know. For example, the amount
of DNA present in a mature egg and sperm cell is identical in ¥he same

organism (67% chose "I don t know'); in the question relating‘to blood types

50% chose fl don't know."

~16-
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OVERLAPPEING EXERCIS

e S

As noted before, identical exercises administered at several ages
provide comparisons between the age levels. The correct respOngeé suggest
the expansion of knowledge and growth in skills as the age of thelﬁroup
".increases from 9 to 13 to 17, The tendency then,ahoﬁever, is to observe
a decrease in correét responses frow the 1?-yeér-olds to Adults in'hoarly
21} ¢xercises associated with classroom experiences Or textbook study. \The .
17s may have greater texthaok type gnowlnge, élthough the "general knowledge"
of the Aﬁulté seems greate; iﬁ areas félatgd td COmmon expériences. The
following examples illustrate theso points for 13s, 17s and young adults

in comparing the correct responses to overlapping exercises:

EXERCISE. 13s. 175 © Adult
Analyzing tables to determine '
weight of object : 62% 81% 63%
Purpose of repeﬁfed scientific ,
measurement - 69% 72% S7%
Timing a pendulun ' 38% 565 49%
Characterisfics of air masses o
in predicting weather 59% 77% 85%
gffect of changing a member of an
ecosystem * 68% 52%
S Y ! N .
. Adrenaline a heart atimulant * \ 56% - 70%
Funct10n of placenta ' o 41% 45%

Purpose of a fuse * 49% 64%

*  (Not asked of thls age level) .
The "I don't know" respouse can be compared on some of the overlapp1ng

exercises where identlcal quest1ons were asked of 17-year-olds and Adults.
In all but one of the fbllow1ng examples the adults selected "I don' t know"

more often than the 17s. - | 17 : ?



"17-Year-0lds ADULTS

EXERCISE Corréct I don't know Correct I don't know

Atoms are rarely created - '

or destroyed 0% 11% - 25% 25% .
Uranium-lead dating 9% 15% 3% 43%
DNA in cells . 34% 45% _ 21% 67%
Darwin theory 68% 19% 63% 30% :
Ezg release 14 days after S

menstruation 29% 18% 55% 11§

e
Tt
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For some exercises there was little d1fference between I7s and
young adults, thus when_asked whether United States scientists are
ahead of scientists of other codntries in every field of research, the
percentages who believe this vere 17% and 19%, respectively. Those whe
did not believe the statement Jere 76% and 75%.

Differences in the interests and habits of the two age groups in

watching scientific programs on telev;szon were revealed in an ¢xercise

‘which asked; "If you learn about a spccial television program dealing

with a scientific topic, do you watch it?"

17s Adults
OFTEN 17% —29%
SOMET IMES 64% 56%
NEVER - 19% 15%

DATA COMPARISONS

sa T

This report covers only the natinal results for the four age levels.’

Complete results for population groups (geographical, type of community, sex,

etc.) are not yet available but will be reported later. In order to give
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the public an understanding how the group comparisons will be assembled

and presented, the national report ‘on science includes comparisone of
pOpulation groups of a11 175 in 10 exercises. . N _
Generalizations about kinds ¢f knowledge in the various grOupst’héuld
ﬁogape attempted from‘thg limited number of exercises presented fq? detailed
aﬁai&sis. Such evaluation should be reserved until complete results are
avallable. |
It is intoresting, however, to inspect a few of these comparisons.
In an exercise which asks'a éeneralizgtion about‘the kinetic-molecular theory
29% of all 17-yecar-olds an#wered c&frectl?. Those from thé Northeaft
answered correctly perhaps 8% higher (37%) than all 17s and those érom
the West perhaps 5% lower (25%). There was no noficeahle differenco in
the responses when comparing ihe size of communities or comparing responses
" of males ;ﬁd femﬁ]es. On the same question 37% of the'17-?e§r~olds whose
parents had post high school education responded correctly or about &%
higher than all 17s, as did 15% of those whose parents had some high
" school but were not graduates, or about 14% lower than all 17s.
}here is gréat national concern about the adequacy of Black educatione

.. al achievement3, when the full science rseults have been analyzed National

" Although National Assessment considered collecting data on other raclal -
groups, the random sampling protedures did not provide sufficient
nuabers of persons from other minority groups to give acaningful ard
statistically reliable results,
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Assessment will have a number ot significant facts to report. From
the analysis of a few illustrative exercises, it can be observed that
there are no uniform differences between Blacks and non-Blacks in all
exercises. Although in half of these 10 exercises the 17-year-old
Blacks performed substantially below all 17-year-olds, in the other half
the differences wera Negligible.

In the 10 exercises uhigh wore given detailgd analysis; the‘l7-
year-olds from affluent suburbs vere higher or slightly higher than

r

all 173 in half of the exercises. Those from 1mpoveflshed inner cities ‘
were perhaps sllight iy 1o§er in half of thése"io. it would be premature to
draw inferences from these limited results. It may'prove to Le as
enlightening to compare exercises for which dlffelennes do not appear

as it is to compare large differences f rom Sroup to 3roup.

Comparisons of the responses of !7-year¢old boys and giris were also
not consistent. In five of the detailed exercises there were No noticéﬁhle
differences. One exerclise, requifing thebuse of the beanm balanée apparatus,
showed perhaps & 6% higher success by boys than by giris. The opposite
result occirred in an exeicise regatding the speed of a falling rock,
where boys were pethaps 4% lower than girls, ‘

* In elght of the 10 analyzed exercises 17s whose parents' educaticna®

level was beyond high school were mote often correct than all l?-year‘alds.
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A CONCLUDING OBSERVATION

Those interested in a detailed analysis of Nntipnai Assessment
national resulits in Science should consult the complete report available
from the Education Commissioniif the States, 822 Lincoln Tower, 1860
Lincoln Street, Denver, Colorado 80203, or NAEP, Room 201 A Huron
Towers, 2222 Fuller Road, Ann Arbor, Michigan 48105. Supplementary
reports will be availaﬁle in a few months to provide complete data and
A __var@ety of comparisons among 3roups:

National Assessment is the first nationwido effort to provide
concerned citizens and educators with dependable information about how we,
in the United States are'attaiﬁing agreedupon educational obJectives., As
areas arerassesséd ﬁgain, educational progress - - or its absence - -
Qill be revealed and educational problems ;hich require continuing
atténtion may be “dentified. It is hbped that National Assessaent
reports will provide valuable indtées of Axerican educational results

which will be useful in making educational decisions.
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