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B t“ Judlth M. Sauls ‘and John Mlchael Kalk . ) C
: Natxgnal Assessment of Educatlonal Progress -
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Natlonal Assessment of Educatlonal Progress, funded by the',
Natlonal Centerhfor Educatlonal Statlstlcs, has- been monltorlng
:;'.wf:'the natlon s progress‘ln educatlon in response to a charge set

_'beforewthe Offlce of Educatlon 1n 1867 . More than 100 years

e later, 1n 1969 Natlonal Assessment flrst began collectlng data

. ..
© o

~ for reportlng ‘'on’ the natlon s progress in eduCatlon. ThlS~

«

B} ¢

paper outllnes the results fpund to date 1n the area~of scleﬂceﬁ

for'the natlon as a whole and in partlcular for black students‘;f
$ R /

s . ThEkflrSt _ésessment of sclence tooh/place 1n 1969 70 and

'Jthe—secohd 1n 1972;1§,:;In both assessme\&s lnformatlon was_';'

\d”gathered on: natlonal sa{jles of young st‘dents aged/9 13 and

, e - \

. 517 who were categorlzed by reglon, sex,. ace and s;ze and type

,of cOmmunlty 1 Slnce 1dentical questlons were 1ncluded 1n both

Y : ‘

{'of fundamental facts and‘pr%ncliles and thelr appllcatlon changed
4 . X .
¢ _

in the area of sclence from L9639 “to 1973 for these groups.

At each age the natlonaixrefults/showed a general aVerage
o ! AL A
:_decllne in performance on these QClenée achlevement c:uest:.ons.2
- B _) ,\-..," \\ e
‘ 1The assessment schedules varled or,each age.- The actual dates\

. were: g-year-olds | Januaryiie nruaryA 1970 January-February, 1973
' - 13-year-olds = Qctober-peci mber,\1969 October~December, 1072

; l7-year—olds : uarch—May, 1969 \_ . March-May, 1973
RN i ‘ :
2For hlgnllghts of the natlonalureshlts see Vatlonal Assessments

of Science, 1969 and 1973:: A Capsule Description of Changes ‘in

e \\5c1ence Achievement, Sc;ence Re orf No. 04-5-~00, February, . 1973;_

obtainable from the Supe 1ntendentlof Documents, U.s. Government
Prlntlng Offlce; Washlng,on, ﬂc 20402. o R

’ R4 s, . [ . . - by o K - o .
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assessmenﬁs Natlonal Asse&sment ‘has 1n40rmatlon on how knowledge'
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The Samples Used

s 5

ﬂ \In both azsessments of sclence, Natlonal Assessment selected

.respondents ag d 9,.13 and 17 u51ng a deeply—strat;fled, multl—'
[ SR

lstage probablllty sample.3l T e sessnents were not longltudlnal-“

e alfferent 1nd1v1duals part1c1pated in each ofvthe assesSments.bQ

L
e

Q.In 1969 70 an averageof 21 400 students/partlcipated natlonally

L4

_at each,age level.f In f972*73 about 22 700 per age partlclpated .
nationally. By welghtlng each respondent'c performance 1nversely '

to h1s or her probabllity of selectlon, Natlonal ASSessment can
. -
";make°appropr1ate generallzatlbns to the entlre pOpulatlon of

r

9~year-olds, lB-yean—olds,.and'l7-year~olds. Thus each,é)ece

.

‘of data reported by Natlonal Assessment 1s an estlmate of a

| 'correspondlng populatlon value, that 1s, as’ 1f all 9—year—olds _"

Qcountrv and size and type of communlty o -L;. -
lhlS pa er focuses onLthe sc1ence achlevement of Natlona
s .

- Assessment r spondents cla 51f1ed ras’ black Thls classlflcat oﬁ_j
\ .

'vas done vis ally by exercLse admlnlstrators in both assessme ts.

fUnequal proba Llltles of selectlon Were used 1n both\assessm nts.

¥ o

to insure adequate representatlon of- schools 1n low—lncome a%eas.:

e
TR

The’ actual numbers of black respondents selected, 13 sh0wn 1n N

v

Table l and as- dlscussed below, do not reflect the correct pro-f‘

!

' portlon of black students in the populatlon.' Correctly welqhted h
. . ' / ’

[N

. R ;

i
prooortlons are show7/1n Table 2.

4 o o . ) -~

/ S . - - C ' oo
For more informatioh see Moore, R. P., Chromy, J. R. ands*Rogers,
W.. The Natlonal/Assessment approach. to sampllnq. Denverp:
Natlonal Assessmenﬁ of Educational Progress, 1974. . . '~
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B '1 Numbers of Black Respohdents Partlclpatlng

in Each Science Assessment -

+ .
)
v
o - . O
4 . ) - .

Age

9.
a1973

1969 - 1973
| ¢ Age 13-

*

- 1969

1972

"~ Age. l7 -

-
L] F -
N 4 N
)
o - )
e
- P
’ 1
LN

i w1970' -

19,468
(Whiteés, Blacks. - '

and Other Races) L

3,119

1,472
~."575
| 577 .

‘Southeast - =,
Central, n ‘
West - = -

¢

Females

°.slze and Typea N

of Community

e

977 ..
- '705
336

-Low Metro
"Big City
Medium. City .
Sgall Place .

© 495

1,101 -

© 18,638

~

3,265,

._a 657 )

1,523
694

"391°

1,172 -
.. 646
413
1;034

-

- 21,

e

-

 31

I

708

74i:

680&
,739
634

" 688

.1,
‘-.lvl

1,

1,

-
»
)
i .
&
L N
-
L] -
3
.
L
B
.
-

729

984

179 -
.5 948
469
145

23,507_}r

1,889
2,033

1, 366;*

.'.-.5' .

..Wtéiéiﬂ-

1,114

1969 .
22,926

-

-

647
/1,113

478"

372

1,971

. .1'4"6..9~

"769
-;i 454

807

1973 - -

,25,865 .

. " . . .
e o o
S f‘fﬂ o
* 3,936 .

580

s

‘1,758
- 2,178

1,168«
545 "




- Table 2 .

The Welghted Percentage of Black Respondents
Partzczpating in \Bagh Science Agsessmentx/
S o 1969 - - 1973 ; o

| R ;':fA‘
.. Age§ Agéla.;
- 197QL 1973 - - 1969 1972

b . . _’»_:,‘

Reggon . R Ll N
Northeast " C 16 6% 21.4% 18 4% 20,7%
.Southeast . ‘44,9 ° 43.2 44. 9 - 41.4
Central - ;. 23.3 i24.3 % - 23.8

5. 8 - 14,2

West ) k : 1502 .'llol' - 1
Males _ - * .1 .49.8%.. 46.5% .. 47,.2% 48.4%
Females ... b5Oj2 53.5 . 52.8: 51.6

Size- and Type

of _ Communigx o
Low Metro - 28.0% . 35;9%'- =
Medium City '~ 10.5 . 12 6
Small Place - e 36.8 ;;28 o1

j, N
]
v
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'”The total’number oﬁ-glack students part1c1pat1ng ln the flrst

4asse§smen£7nas 9470 for an average of 3157 per age.l At age 9

these selected blac? res?ondents represented 12 0% of the natlon s S

-year~olds. At age 13 the sampled;blac?s fePresented 13 3 ‘of

the nation's 13~year~olds and at age 17 blacks represented 9 6%

2

-‘of the. 1n—school age 17 populatlon. “ .“-.,“;f ':fﬂhj "Lll,f'

W B 1]

.'!, The number of. blacP students partlclpatlng in- tne second

assessment was 1arger, lp part-due e Sllghﬁlj better samollng .

ASE

précedures, A total-of 11,123 black students partlclpated 1n .

the Second assessment, anfaverage of 3708 per age. TheSe selected

19, 6% ‘of. the nat:LOn s 3)year-olds and -12 0% of the l7~yearbolds '4;

- attendlng school "5 SR . 1 o w

g

B )
-

- »

Natlonal Assessment also categOr;zed students bv the region B

- *

ln Whlch they 11ved Northeast, southeast, Central or West. The.

e

map shown below 1nd1date5athe states in. each of these reglons.f-

..,




.7

. 'fkf About 42% of all blacks llved in the Southeast v About 24%

llved 1n the-Central reglon whlle about 19% llved in the Northeast
1 < Tt
The remalnder of the blacks, about lS%, llved in the Western reglon.- ¢

i

_‘:fl The pr0portlons of black boys and glrls varled sllghtly from

ge age o age and from 1969 70 to 1972 73, as shown in Table 2 In;‘f L

‘:' : -

general, black glrls outnumbered black boys.ln both assessménts g~]@f‘

and the rat1Q of glrls to boys 1? school tended to‘lncrease wmth

e
. . . - . ) o . v L. S
. : L3 : . . R ] .
Cem ] . N N . . «.:. % . : . P

age. o o _ - S ';. "7a:f - \ x T

. , - N B .

»ii;; Natlonal Assessment used seven size and ‘type of communlty

’ l :

 cate) gorles tb descrlbe the communztles ln whlch the respondents' -
sch:Lls were located.. In thls paper these seven»categorles.were
collapsed 1nto four, due to the small numbers of blacks 1n sdme' e

of the categorles.,~These four collapsed categorles are deflned *fJ
C . coL 1 Y * e s .. [ A . ‘,". ‘l. - -

.y @“ . o : T S T N @- A : » ey s "

i Low netro..‘These schdols were located ;n ClSﬁ s or urbanlzed
¢ . 'i& § . ‘N . \._

‘areas of ¢1tles w1th size over 200 000,,based on -1970 Census‘.'
) . y -\ '. . .
: Bureau anormatlon,.and were among ‘the hlghest-on\Natlonal j*_' y

7

‘\‘.:

i ; i&sessment' treme ;nneroclty 1ndex, characterlzed by a hlgh f’;LS e

progortlon of re51dents on welfare or unemployment and*a low

proportcon from professlonal or managerral posmtlons. About 32%

f all blackf attended schools 1n these Low ﬂetro areas.~{

Big Clty; The remalnlng schools found in c1t1es or urban-;

- . [N




. t Py . . . - . o - . . . L 3 ) N L R

Medrum.01ty.r Schools ln thls category were 1n c1t1es W1th‘

1970 populatlon between. 5 000 and 200 000 but not part of thevv

;-‘urbanlzed areas of big CItleS. Thls was the smallest category

"
. 4 L .

"
forablacks w1th about 3% attendlng schools in’ Medlum Cltles.

» » -

Small Place.; These~schpols were located in open country

;j or citles of 51ze 1ess than 25 000, excludlng small cltles w1th1n
o Y
',tne urbanlzed areas of blg c1t1esv «SChpOlS’ln Small Places

'i-contalned about.Bl- of all black students. hl' el
' - 1 : S R

Yol ~ . N - - .-f ,

~ . v .
Y . . . . v

!" a

eTne Exerclseg'Used

.,_}' : The exerclses used to report change in scrence achuevement-

-~

2

- .

jwere-Orlglnally wrltten for the flrst assessment of sclence

.

t
f

. admlnlstered 1n 1969~ 70. About half ofnthe exerclses used in ;

"jthat asséssment Were not released to the publlc S0. that they '

(S

’could ‘Be used 1n the second as essment of Sclence to measure

-

o ", R

change: Tnere were 92 aUCh exercl es at age 9, 67 at age 13

After the second assessment about.two~th1rds

°

“‘and 64 at age 17+
) JF.A3E

;‘of'these'ekercisé were released.4 The remalnlng One—thfrd of
L . ‘ 3 . ,4 .

”" these exerc1 es Wlll be°used 1n t1e next. assessment of sclence,

Q2

'currently scheduled for 1976 77 £b monitor change over three

~ .‘ M

© e,

These qan be found 1n,Changes in Science Performance, 1969~l973

04-8~20, December, 1975, .

m the Superlntendent ‘of Doguments, U.S« Government
2040 ‘ . - o

Exer&ise Voli me, Science Report Mo.
v,obtalnable'f
Prlntlng Qﬁflce, Washlngton, D C.

9

, .

'& t i . - "/ = ‘ : v ‘ o
Ol‘n S ln 1 ec P2 e .. . . . : .
P g . : , 5
When these change exerclses were classified by t pe of S
sclence, the majorlty were from the phy51cal sclences- .
- * A . / ' -
A R Physlcal,{ ' BlolOglcal , , I
. : Science - Science Other + Totkl
v ’ K . aaan - " R s a
7&ge 431 .50 . 27 5, .« 92 ¢
_ Age 13 - 36 .23 »r}8 67 I
" “age, 17' 39 . 20 A
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L0 A but one of these exerclses were multlple ch01ce."The

-

‘.

. one open ended eXercise used the same scorlng gulde for both

assessments and the responses from both assessments were scored S
’ s . F'

at‘the sane t1me usmng the same scorers The sc1ence change EREY

"\
exerclses measured knowledge, understandlng and appllcatlon ‘of

the fundamental facts and'prlnclples of science coverlng spch ‘ fff.
. . e . .

toplcs as the structure ‘of the atom, weather,,anlmals, plants, L

o N [

'.ft_ : the size ofsthe‘hnlverse, fOSSllS, health the p;;nclples of .‘.;-

A ’. 2

mechanlcs, nutrltlon, physlology, the sc1ent1f1c enternrlse

. . ) P e, L
Y \nd readlng graphs.'f o }._hk'; e ;: .v", .
. . V i ) . ! |
_ . o . oo S
‘ Data Analys1s‘=~' ' j ' B . iiw o S e | |
f; ' Natmonal Assessment dld not use a "test" that contalned;all[ .

sclence exercises - for an age. Instead, each respondent%took

: 'only a fractlon of the total number of exerclses, Spendlng about

N . . v -

:.ﬁ 50 manteS on the task Total “test" "Scores for 1nd1v1duals*“* S

. - o

' were not calculated- rather, estlmates of the natlon or,group

proportlon correct on each exercise were calculated by welgbtlng o
‘;ach sample response. For example, an estxmated 44% of . all 13~ -A'. <
I -4' <. - “»

; year-olds and 34% of black 13—year—olds could answer thls question

‘_r,_.

[1011262] correctly in 1969: . T \

.

What is‘the'main_waY'that sweating neths your body?

- It keeps your skin m01st _'w‘ *)Z; i :,'_ R o
. <:¥ It keeps you from catch1ng cbld. ’
O It rJ.d., your ‘body of extr/a Water. o Y E
; L . : 1 Y

I - It gets rid of the salt Ain your body. - ) {

8 , . _ “

Q It a:.ds in controllJ.ng body temperature. . ' . '_" '

=Y+ don'V(now. <9 BN o

.t,._

. . . i . . . - )
RIC " a 8 g
~ e ' . . . . {4
. , ] . . . .
AFunText provide c . '. ! . . ‘ v ‘ . . ., ) .
. : . . . R . . N
L » - L]

a




' To estrmate change on each exerclse the 1969 70 percentage R

correct was subtracted frm the 1992~ 73 percentage correct, Por

example, since Only 43% of all lB-year—olds resnonded chrectly 3

gv ta the above exerdlee in 1972 there was a natlonal decline gﬁ
?ne percentage ponnt on, th1s exerclse. Slmllarly, black 13-
L4

year~olds also showed a Sllght decllne in correct responses,

down three percentage polnts in 1972. These percentages/are'

| displayef in Frgure 1. ' '

h In addltlon to 1ook1ng at changes 1n the percentage correct

.

on'an exerclse, 1t Ls'also 1nterest1ng to-determlne how a group

-

changed lta relatlve p051tlon from tbe flrst £o the second

assessment. In 1969 the black 13—year-olds were 10 percentage
’ eolnts below’ the nation 1n ‘correct” responses on the ‘above exér-
'*éi In 1972 they were 12 percentage pomnts below _”hus'even,ﬁ
though both che natlon as a whole and blacks dld noz\perforﬁ;as»
.'well in 1972 as they d1d ln 1969 the dlfference between blacLs

and the nation 1ncreased sllghtlydon thlS exerclse due to the

o

sllghtly larger deqllne ln black performance.,

¢ ’

he mean was ueed to‘summarlze the correct percentages over:

eyerclses. LﬂUa a mean nercentage correct of 53 would 1nd1cate
. . . J -
that on a thlcal reeeated eclence ézerclee 53% of the age leveI

V

responced correctly. ror each mean a standard“error vas calcu~
-'lated uslng the jackknwfe procedures'whlch can be used to estlmate

the stablllty of the mean. In general the larger the number of
. ¥ L L . .
reepondents, the omaller the standard error.. - -

,Sruner, R..G., Jr. The jackknife--A revidy. Biometrika, 1974,

t.'




AR Figure 1

N An,,Example of ‘Changé in 13-Year-01d Black and. 3
.,National Perrormance on Exercise 101126-2, 1969 - 1972
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R

. Mean percentages correct and theJ.r standard errors are

\\ ot .

“presen’eed in Ta(bles 3 4 and ‘5 w:.th one. table per age. I_n '

. each table ~sc1ence cnange results are’ summarJ.zed for blacks

‘_Cla‘SSlfled by rega.on, ‘sex and s:Lz‘e and type of commun1t<

3 - . \

A uitoxt providsd by eric [T




~

Central
‘ .West

sex. S

Male.
Female

~ Size and Type.

<

’aAll standard errors 'in - ‘this table are  rounded flgures.‘
"error of change is’ calculated from the 1969-70 standard error
and the 1972-73 standard error (SE2) using the formula

:.'_',\

b'l‘he mean change is: the mean of the changes in perfoxmance for‘the
The mean ‘change is equal.to the dlfference in the’ means

of each year, but may dlffer in this chart due ‘to round;ng.

_of Community -

Low .Metro
Big City

‘Medium City -

- Small Place

- § Y]

(sz{ + sE}) %,

exerc:.ses .

v

"51.1(2.6) -

:7j,',;48 4

{-g4s;a(1.2f S

46’7(019)- ,"- ' “'

'50.5(1.7)

l'ﬁ47 8(1.8)
47.0(1.5)

(3

e

 47l360l9)

Az

.

o 45.7(0.4)

| 46.5(0.5)
45.7(0.5)

)

44.8(0.9) .

47.2(1,.1)

14

C

-1.3(218)

20.3(1.0)

"'"'fl;G(lfi)

1.3 (L.5)

" R ’ ..x'
.. ‘ A . E2 | | - g | \ o - ,. ;
L | ‘Table 3 e
s Mean\Eercentage Correct for Age 9 Black Students L
. -j_ ~on 92° Sclence Change Exerclses - (’ B
- BRI %g tandard Errors -in Parentheses)a .
Lo et o ‘Mean &_- Méan § T
YR g BN Ccrrect .. . Correct . . Mean | °
.Total (A11 Blacks)“‘ "'47 o(o a) | 46 1. 4) ~ -0.9(0.9)
Reglon . ﬁ'i ' - _ S fng'}_f |
T .Northeast = = . - ;52 5(1 2) jaa.a(o.syf" ~ -4.3(1.5)
Southeast _~~" 41.7(0.86). -44.5(0.5) . 2.8(0.8)

,_2‘5(2.0),H"'

-1,3(1.5) .

The standard

¢
-
4 ‘.
. - ' "
- . .
. . - L .
' C o N R . -
. - z . -
. !
.~ [N
. .
r K
. v .
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B

S e Tab?;, T R
S R N S
~.*' .. . . Mean Percentage Correct §b6r Age 13 Black Stydents ' -

, ,,Oﬁ'57,5¢£epce Chénge\Exercfsesfg 
. (standard Errors in»ParenthSes)é».~

' a o Mean % 3 _ . Q'Meaﬁ_n% S
' ©, 7 . . Correct . . -Correct , ..’ Mean ;.
TR Soe 7 1969 .- - © 1972 .. _change® %

Total * (All Blacks) © 44.9(0.6)
RS M AEERRL e

41.7(0.6)  -3.2(0.8)

Regién . -+ . . . e N
. 7. Northgadt - _ . .. 48.0(L.7) - ‘43.6(1@§7v,3.,}';;l4(2;5)‘ L
Southeast- - . = 42,4(0.8) - 41.3(0.6) - = ~-l.1(1.0)-.

- Centxal -~ = . < 47.6(1.1) .. 4L.1(1.1)  <6.5(1.5). - "
West . . . 46,0(1.1) - _ . - 4l.8(1.7)» - - -4.2(2.1) .

N A Lo L

43.0(0.7) ;~',";3:7(1;?3 -
140.4(0.7) : ,'73?041f@)

o Ssex N et .
“TMale ., .. . 46.6(0.7) -
= ... .-43.4(0.8)

.. Femdle

'Size -and Type S S e ey

" of Community - . e . e e : IR
Medium City  © °. .44.7(2.0) - 40.2(1.3) - -4.5(2.3) &
_$mall Place . 43.4(1.0) * 42.5(0.8) . - -0.9(1.3) . -

\ -

-
:

f o~ . . e

A Y . .o . . " o

" 3p1] -standard errors in this table dre rounded figures. The standard . =
error of change is gcalculated frem the 1969-70 standard error (SE;) . '
and the 1972-73 standard error (SE,) using the formula '

S 1 N ST
(SES + SED) %y N o b

Ry

N | R - S R S

: bThe mean change is ﬁhe.ﬁean,of the chanées ih'performancé for the - -
© exercises. The\mean change is equal to the difference in the means
. of each year, buit may differ in this chirt due: to rounding. -

~ .




‘ 7 Table 5 e
Mean Percentage Correct for'Age 17 Black Students
r‘_-ﬂ' on 64° Sclence Change Exercises 4 - 5
. (Standard Errors in Paranthese—s)a C o
! ' .-.AMean'%k ',;  Mean % ‘ : - y
- Correct . - Correct = - - Mean L
, ‘ S 1969 - ° 1973 ' _Change® o
'Total (All Blacks) S 33.900.7) - 32.0(0.6)  -1.9(0:9) . - -
Southeast - e+ $3246(1.1) - - 31.4(0.7). -, =1,2(1.3)
. Central - . -, 34.0(1.5) - .« 32,5(1.6) o =l.6(2:2)7
Weqp.'_ﬁf.; T 0 35.4(2:4)  ° 31.4(1.0) ., =4.0(2.6) -
Sex "-J . '. ‘ ‘ .. » : ' ’ ‘ ‘ , . ) Sy - ‘ . \\ .‘ . d
T Male. f:_‘ S - 36.3(0.9) ... 33.4(007) . . . =2.9(1.1)
., Female . - - ., " .32.1(0.8) . - 30.9(0.7) - = .~-1.1(1.1)
e * of Comunity o ) ,"- : . Lo - B : S v ' P "
%> Low.Metro - - . . 32,5(1.0) - - ,29 9(1 3) . . =2.6(1.6)
© .Big City o - 36.4(1.5) - - 34,0(1.1) .., . = =2.5(1.9)
2 . Medium City ~~ . L 35.6(1.8) - - . 32.2(1.2) . =3.3(2.1)
““w. - Smal} Place s 32 7(1 3y . 32.7(0.7) - ~0.1(1.4)
. ‘ ’ S v ' '~y . o S - . C. : .

v . ﬂ v ‘-', . : : ) L -
aAll standard errors in this table are rounded flgures. The , standard
error of change is calculated from the 196%-70 standard error (SE )

' ard the 1382 =73 standard erroxr (SEZ) using the formula . N

a . - +

SE? + SE )’i I L S
:‘ 1 o ‘ oo

bThe mean éhange is the mean of the changes in performance for the
exercises.. The mean change is équal to the difference in the_means
~ of each year, but mgy differ in-this chart due to rounding.~~ ‘

o N . . -




gNational”Results~ o "‘fi

« 1

- 92 sclencé change exercrses

. +the average performance of 9
23147 0 to 46. 1 for an average

:Aa a result of the smaller de llnes 1n performance, dlfference

. more than thf natlonal performance, Thehnatlonal mean percent

- 19 2 for a mean decllne ole 9 percentagﬂ pOlntS whlle black per-
- fo ance went from 44. 9 to 41 7 for a mean decllne of - 3 2 per—
' 4
..~ cen age p01nts. Thus, at age 13 the black students' p051tlon

"‘,}rel tlve to the natlon was sllghtly lower ln 1972 than in 1969.

“smaller decllnes. Thelr performance went from 33 9 to 32, 0 for a

'mean decllne of 1.9 percentage points. Therefore, these black | Lo

qstudents. At‘age 9 the nétll

'1973 for a. mean decllne of l

co rect for the 67 exerclses went from.éb 2 1n 1969 to‘58 3 1n f

q"
%

The average performanc of students aged 9, 13 and l7-as ;h

measured bv tne Natlonal Ass ssments of sclence 1n 1969 70 and

1972 73 showéd g downward tx nd fqr both the natlon and for black

nal mean percentage corréct for the :"
- . .
ent from 61. 1 1n 1970 toL59 4 in

7 percentage polnts. Slmllarly,

)

i,
»

year-old black students went from

ecllne of 0 9 percentage polnts. ; o

. : i

SN , \

between 9-year—old blacks and. the natlon was smaller 1n 1973 ‘} /j
v '4”-"..\ b

than in 1970.._} O CENEEE R T L

‘ . . o

At age 13 the average oerformance df black students decllnef y

V ]

‘ N .

e

i

'Seventeen—year-old black students followed the Same trend

oo P
: [T
. P

as the 9-year—olds. In the nat1on~the meqp percent correct for

the 64 exerclses went from 45 % in 1969 to 42 3 in 1973 for a
{

mean decllne of 3 2 percentage polnts, but black students showed

studeqﬁs-had a better relatmve p051tion in 1973 than in 1969

i




e
o

.,/ E i
L students 1mproved l percentage p01nt when compared to th

-nation. Slnce these were only sllght galns and since l3lyear- f';

,natlon, it apﬁearS‘that the dlfferences between black an f( :
Znatlonal perfcrmance remalned falrly stable from 1969 to 1973.xw .\'Q

- i : . . - . S,

.




. \ Reglonal Results. '_.,', ‘f," }: . L ' 'uﬁf;r -

4/*

f M ’ E
\u Regloﬁal dlfferences among blacﬁ‘students at each age are S
rf-:_*3 elsolajéd graphlcallv in Flgures 2, 3 and 4. wlth oone: excepteon,-‘

ei'ﬁ—year old blach-students 1n the Southeast, reglonal performance

e

’

of'blacks on tﬁe two assessments of science paralleled the :

decllnes éeen for black students in generai . o S R
. f‘ P . $\ e
Q The notablé result for agé 9 was. the 1ncrease In performance Lo

SF blacks 1n the Southeast. These students produced the lowest o / ‘.Q

S ;1— relatlve performance of all 'eglons for both assessments but had

‘a mean 1ncrease of 2 8 per entage lents across the two assess~

ments.- In- comparlson, the.No.theast wh1ch had the hlghe t per—"'

formance of all reglons decll ed 4 3 percentaqe p01nts. Students

,1n Eﬂe Central and West reglons:fell between these ﬁgo extremes .

T? N

“in erformance but he1r mean performance decllned juot llhe the .
P

ey %-', Jortheastern studen ' rhus, the performance of the students 1n"

- ‘.

: thé)extreme groups onverged durlng the two assessments and

*7 Soutneast 9—year-ol s appear to have reduced £he drfference

'-”between’thelr perfo tance and ‘the performance of black students‘
. L7 " . . o "'v' . : o . 5 J" i ;.
b 1n otner reglons.' S LV : j. S o

-

The results for age 13 were not as dramatlc as age 9 beca .

° . v_—,‘

w1thout exceptron, performance decllned for all four reglonal

groups. In tne flrat assessment 13—year~old blachs dleplayed

r v
~ - o / .
performance 51m;lar to tﬁat seen for 9-year-olds where the hlghest - //
.. / |

[

performance'was “in the Northea t and the lowest in the Southeast.. //

==

However, for the second assessment, Central performance was the ,
" lowest, SQutheastern and Western performance as only c'1J,icrhtly

T petter, and 1 ortheaetern performance was the hmqheut.~ Even: thougn _ P
3 . / . 2

}

s ,thepSout.eastern peﬁformance decllned l l percentage points, its

‘0". . \ '




. reiative position improved,with respect to the other regions

because ‘the Nbrtheast, Central and West declined 4, 4 6 5 ande

. »
4 2 percentage points respectively. ‘ g ; K
o At age 17- the results were similar*to age 13. *In the

;vf. Southeadt blacks had an. average decline of 1. 2 percentage Q_ ':l
N p01nts while Northeast, Central and/West blacks had larger | . o
f declihes of 1 9, 1 6 and 4 0 percentage points'respectively. | |
h‘}i LOmpared to,the other regigﬂs, the Southeastern.blacks improved‘
’ their relatrve position over.the two assessments. As at ages'.jp
9 and 13, 17—year-old Southeaste}h blacks‘performed the lowest*,f"
.' ; oi all regions.f But, this,time the highest performing group in ¥
the first assessment was the West closely followed by the North—
o eastk During the second assessmeht the Northeast showed its RS f

usual. best performance of all the. regions¢,’ T o
x 7? rgpically the Northeastern blacks perfOrmed better than all

-

- "‘1

other regions and Southeastern blacks performed the 1owest.v But,
_while Northeast,_Central and West average performance levels\
_ declined at all three ages between 1969 and 1973 Southeastegn
'_performance depended upon age. At age 9 the performance in the \:‘“
'Southeast actuaII/ improved ané for ages 13 and l7 their per- -
' formance did not decline as muchz? ‘the othar regions. TAt all
”ages, then, Southeastern blacks improved their,position relative .

2

to the other three regions.; - o T L
. -~ ' A . S v

A _— T : : oy

. . - B . . - o IR




‘v Rgure2: o

"*Average Percentages Co:r:rect for 9-Year-01d Blaclcs
. by Region, 1970 and 1973 : .

1
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Figure 4

Average Percen:bagés ¢ ct for 17-Yea.r—-01d ’Blaéks
by Region 69 and 1973
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Resulta fof Boys and Girls

In general, black boys and girls showed average declines

.

‘between the‘first and second assessments of science._ At age§ 13

'1 and' 17 bo§s performed better than girls 1n both science assess-

ments and both sexes showed declines s;milar to the declines seen o

. for all blacks. At age 9 boys and girls changed relative pos;-‘

tions from the first to the second assessments although in both

assessments the differences betWeen themAWere very slight.. In o

general, the differences‘between boys .and girls' performance in

J. PR N

science tended to increése with age as shown in Figures 5, 6 and Z.'

o

At age 9 black girls had a Sllght advantage over black boys'v

1n the first as essment. an’ average of 47.3 percent of the girls-“”

o responded correctly compared to 46.7 perCent correct for boys.

L4

In the Second assessment they reversed positions. The boys' -

. average percentage correct, which declined 0. 3 percentage poznts,

K

was close to that of~the firgt‘assessment.- Girls, howeVer, showed i
a. decline of 1 6 percentage po;nts, putting their performance

slightly below that of boys. The girls' larger declines account /)AF

/
for their 1owered pos;tion in ‘the second assessment.

At age 13 black boys outperformed black girls in both R
assessments. In 1969 boys outperformed girls by an average of

\
3. 2 percentage points. Similarly, in 1972 boys were an average

o 3.4 percentage points higher than girls. ~Thus boys maintained-

their, advantage from 1969 to n972. Both 13-year-old groups
showed similar declines in performance-V boys: declined by an

average of’ 3 7 percentage points and girls declined by an. average

’\a of 3.0 percentage points. e Lo




r v o ' ;. o ,.,:;" *:'.;. | o :
. mhe gap between black boys and black glf&s was also ‘no, 1ce—'
. » 5. T 4
. ' able at age 17.. In the flrst assessment boys outperformed glr;s

(

fby an average of 4 2 percentage p01nts the largest dlfferencew

oy -

"L_of any age. However*\;hat lead narrowed to 2.5 percentage polnts

;j*..5}1n the second assesSment.- This was lenly due to “the larger drop

. _‘_mfln boys"performance, down 2;9'percentage poants when compared

L e T . . v \ . u . . .

: _ ‘to that of grrls, down,q;,/percentage poxnts. L W N p",. o
‘ ; L . L R




Figure 5 | '«'-; ;:

Average Percentages Correct for Black Boys and Girls
Aged 9, 1970 and 1973 ,’
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| '?"Average Pementages Correc'b ‘for Black. Boys and Gn.rls
». Aged 13, 1969 and 1972
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Sl : : ) F:Lgure 7 . |
R Average Percentages Corrgct for Black Boys and GJ.rls
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slze-and EXE_ of Communlty Results

For each age, the average performance of the black respon-‘
dents 1n the 31ze and type of commpnlty categorles are d1splayed |

in Flgures 8, 9 and lO.> Except for Low Metro 9-year-olds, the

il

average performance of blacks 1n all szze and type of—communlty

-

- categorles was lower 1n the second assessment than 1n the flrst.,

| was. smaller 1n 1973 than 1n 1970. *P contrast, Low Metro 9-

N At age 9 blacks attendlng schools 1n B1g C1t1es performediff
' ¥

abovevblacks.ln a11~other size and typecof commun;ty categorles-).;~l

1 in both assessments. Butvdue-to-a relatively'large~decline‘in

correct responses, down 2 5. percentage po1nts, the1r advantage ].,rf
year—olds performed better im the second assessment than in the .
f1rst. Thelr average perfo;mance lncreased l 3 percentage polnts..

I 3
Although thelr performance was the lowest ln both assessments,p 5

4

\¢

_ the average dlfference between the Low Metro performance and

T 1
that of all black 9-year-olds was smaller in the second assess- .

ment. Medlum C1ty and Small Place respondents performance was‘t

very close to that seen for all 9-year-o1d blacks in both assess-?ﬁ

ments.' B 0 L R e
At age 13 Blg C1ty blacks were agaln the hlghest performmng

groups ln both assessments. Thelr average change ln correct

responses, a declxne of 2 5 percentage poznts, was\smaller than

: that of all bla 13-year-o1dsg_;fila result 1ts relative posz-

t1on increased slmghtly from 1969 to l972.i Blacks from Small
Places also lmproved the1r relatrve standlng, from below the

average in 1969 to above the average ln 1972, -Medlum city blacks

- and Low Metro blacks showed’losses in thelr relatlve posztlons.;;}

'27.'..'

’s.)-Al




Medlum Clty blacks although close to the average level of all

blacks -in 1969 sllpped to sllghtly below average in 1972 as-a -

'.result of a drop of 4.5 percentage pOlntS in correct responses.
»_Low Metro l3-year~olds had an’ average decllne of 6 3 percentage -
-f‘polnts caus;ng them to be ‘the lowest performlng size and type of

Communlty category 1n the - secpnd assessment.

T .
As at ages 9 and 13, l7-year-old black students attendlng
schools in Blg~¢1t1es outperformed all other-51ze,and type of

'Vcommﬁnities-in‘both assessments. AlsOvabove average in-both"-"
) S
' assessments were the Medlum Clty blacks.v Seventeen-year-old

——

~blacks attending schools 1n Small Places were. s11ghtly below f*

_the average in 1969 but were sllghtly above the average 1n l973, o

-

.due to thelr relatlvely low drop 1n correct responses. Low f..
Metro l7—year-olds had the lowest performance of the size and |
(type of- communlbydcategorles in both assessments.' ‘- L |
"j "In general then, blacks attendlng schools 1n the Blg Clty _

"_category tended to perform the best of the four slze and type .

.. of communlty groups.. At ages 9 and 17 the1r advantage was not

r

# ;
as large 1n the second assessment as 1t was 1n ‘the f1rst.s Blacks

,~attend1ng Low Metro schools tended to, have the lowest average

percentage of correct responses in both assessments.' This was

true even at age 9 where Low Metro blacks showed an 1ncrease~;n

'~,;the percentage of correct responses. Blacks in Medlum Cltles >

..and’ Small Places performed between these two extremes, generally

'lefollowing trends seen fér all blacks.ffp . -'_' v




v e ‘Figure 8 _ S e
Average Percentages Correct for 9-Year-01d Blacks in-
,Size and Type of: Cpmmuhj.ty\Categ’ories,"1,97-0,a.nd 1973 '~
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. BIZ = Black 9-year-olds.
‘8P = Small Places
"IM = Low Metro
MC = Medium City
BC = Blg City - =
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K

Average Percentages Correct:for 17-Year-Old Blacks in - -
Size and Type‘cjgh‘COmmmity Categories, 1969 and 1973 . -
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Discussion

The implications of a drop in science achieVement at the
national level- are far reaching: Does the average\gituzen know ",

enough about science to make intelligent discussions about impor— »

‘} »

tant social and environmental issues? Are we training enough
hﬁfiﬁﬁf SClentlSltS to meet the needs of our technological society? Or

. e do the declines reflect an overnemphasis in science education

L]

. uhfv' during the “Sputnik" era which is Just now beginning to return SN

A to more normal expectations? SRR o - v}_-; d R ':A .

Black students tended to show declines 1n performance that '

A

|

|
paralleled those in the nation. In addition, the difference :‘ ! 1
. -~ between black performance and national performance was fairly i
stable between 1969 and 1973. Thus, there was little eVidence i
| of improvement in the relative position of black students in )
the area of science between 1969 and 1973. - “‘ | o o
The difference between black‘béYs' and black girls' per— "
formance in science was apparent in both assessments. At ageslp

R 3

13 and l7 boys performed better than girls in both science
| assessments although both sexes showed,declines in the number
" of correct respoPses from 1969 to 1973.' In general, the differ-’

| ences between boysﬂ>and girls performance in. s%ience tended f f SN

-~

to increase with ag

Blacks attending schools in or near big C1ties with 1970

1
L]

population greater than 200,000 were divided into two categories~'

Low Metro and Big. City.' Blacks attending schools in Low Metro

areas, characterized by high unemployment and many on welfare,

consisﬁtntly had the- lowest performance of the four size and : ,'

e



‘s

. - . ‘
type of comnunity ca%egories. The remainder of the blacks

[

.
-

attending schools in; or near big c1t1es of . 51ze greater than
200,000 consistenLly had the highest-perfommance in science.:' .
Blacks in- Medium CltLeS and Small Places performed between

o Lo e

_ these two extremes, '(f . . ';“‘7T s ' .x'

- One of the most encouraging notes waiixqg ncreased rela-

L tive performance of Souﬁheast blacksg typically ﬁne,of the

lowest performing groups. At all three ages, olack students
_‘from thlS region 1mproved their relatively low, standing by :

_ 1ncreased performance at age 9 and by smaller declines than

-

thosé of the rest of the regions at ages 13 and 17. oo

(=%

Although there are no définitive answers for why this group”

showed such gains, 1t_as 1nterest1ng to. note that from l969 70

to '1972-73 the Southeast was quickly movmng toward more 1nte~
grated scnools folloWing seVeral court decisions. Other regionsf

dld not move as quickly toward integration. hlS is mofp fully '

explored in a recent National Assessment report, Sc1ence Achieve- .

ment--Racial and Regional Trends, 1969 l973,6 which presents }l
¥

regional and racial tren\s in science achievement for blacksgnd

white students aged 9, 13 and 17 between 1969~ 70 and 1972-73.
In addition, the'report also presents changing patterns .in the;

racial ‘composition of schools.
. . .

[ 3 ‘o

GBackground Report No. BRS-l, ‘tarch, 1976, obtainable from the
Superintendent of Documents, U. S. Government Printing Office,
Washington, D. C. 20402. A limited ‘supply is available by ”
writing to. the authors.




