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. : A PERSPECTIV

Changes 1 science achievement of ages 9, 13
and 17 have been previously reported in- A
Capsule Description of Changes in Science
Achiecemertt ' These change: n  science
achievement were rfot consistent in all regions .
of .the country or for black and white,
. Ntudents alike. This report, examines in. gréater
detall the differences in achievement trends
betwéen the Sputheast reg:ongmd the-rest of
the country and between blacks and whites in
. both of these areas. These trends are reported
in Chapter’3.

A& vanety of ‘ctors affect academic achieve-
ment’ over fime, Among thege factors are.
cRanges n enyollment pattems in Science; -
changes 1n federal funding pattems, changing
mugration pattems, Lhaneng pattpms n the
racial comppemon of the schqols, dmmng
regional industriahization pattefns. change: In

v

S "

E ON THE STUDY, . S,

D . .

>

v
Y
- / »

the science curneulum and. changes 1n soci0-
economic status. While National Assessment 1
and others have examined some of these, a |,
great deal more research stul needs to be'
" done tg understand the relationship of these *
various factors to achievement. Caution must © N
_w be taken not to attribute cause-and-effect re-
¢ .lationship to any one #factor. The factors . !
. _ listed here are in no sense exhaustive, yet -
they ‘point out some of L'le difficulties’ .
mvolved in interpreting observational data =~ ° =
, and underscore our concern® that the
infdrmation. presented dn this report is
4 cautlously and carefully cons1dered . ]

&
1]
W

. .
<
. .
. -y 4

-
. s °

\alwnal Aqeecsmml: of Science, 1969 and 1973 A
Capeu.a Description ‘of Changes yn  Scrence

© o Aehletenicit Report 04-S-00 (Washmgton D.C.»
Gmer*mom ?nm ag Office, 1V5), R
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+m science achievement for black and white
students ages 9. 13 and 17 between 196970,
"eand 1972-73. The majer achievernent find-
Ings are: , e
> .
1. In,thediiition as'a whole. science achieve
ment dechned between 1969—70 and
" 1972-73. Da;linés betw een  approXi-
matély 1 and 3 percentage pomts were
observed for both blacks and v-hu&s at
all three ages, - - <

. .

8

. 2. Dechnes i science achievement were

' smaller w thb Southeast than n the

- ) other regons. Although white students.

‘generally-®howed declines mr science

. achievemént patlomvﬁie the‘de}‘hnes for

, whife students in the Southeast were
) gen lly-nota:p'eataselse“here .

LI . . ' ’ , «
"3. The achievement of 9.year-old blaths In
. . the Southeast improved,and the:
jnent of 13- and 17-year-of

- not duﬁne as mudzm thfﬁg

LI
4.  For black students of all thre@ ages in
the rest of the nation — the Northeast,

. .
» . . .
-

CJ:IAPTER 1

This study presenty regional and racidl tfend$ -

k4

- ASUMMARY OF BASIC FINDINGS » = o n;- 0 0 7o

’ N
P ~ - ‘_. PN
.

", \ -

Central and \\estem regions - declines '

In science achievement were generally
larger th hose of white students or
.those of YJutQeastern blacks. The one
.exception was at age 17.
This stud¥ also presents changing pattems in
the racial composition of schools. The major
findings are:

- 1. In 1969-70 the Southeastern schools
- were still segregated to a large extent
with approximately” 70% of the black
2 students attending .schools that had
féwer than 10% white students. Abbut
\ 85% of the white Students attended
< schools;that were between 80 and 100%
white in tomposition. Three years later
11972—18) approximately 20% of the
black studen?a were in schools with
fewer than 10% white students, and
approumately 50% of the Southeastern
blacks went to schools that were at least

‘half wh}te. ) .

. in Lhe rest of thewnation—the North-

east, Central and Western. -fegions — -

school composmon showed relafively
small changes between 1969 and 1973.

r

’ .
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CHAPTER 2 .
3 METHODS .
o by S~ .
s . ) - . ’ . R
Developmental History "18.yearodds and 17.ear-olds attending

The Natiopal Assessment of Educational Pro-
gress (NAEP) monitors the educational
achievement of American youth at ages-9,.13
and 17. Each year since 1969 Nationa} Assess-
ment has gathered information about

ucational “achievement across the country
and reported its findings to the nation. Dunng
the first five years of this endeavor, Natiomal
Assessment interviewed and tested more than
100 000 representative young Americans.
Basehne data on achievement in eight{learning
areas — science.}-social studies, music,
literature, reading, writing, mathematics and
citizenship — have been collected and report-
ed. By 1975 both science and writing had
been assessed twice and data on changes 1n
achievement 1n both learning areas were Te-
ported to the nation.! ~—

National Assessment change reports are based
on repeated cross-sectional data that 3ompare
the perform#nce of different students at two
pomnts in time, For example, NAEP assessed
one probabxlm sample of 9.year-olds to
ascertain/'science achieyement in 1970 and
another fotally different probability sample 1n
1973. Bach group 1s representative of, the
popuiation of students who were 9 years old
dunng the assessment year. Thus, when we
say that 9- year-old Southeastern-black
achievement improved, we mean that those
who were 9 years old 1n 1973 achieved better
than those who were'9 years old 1n 1970.

The intial National Assessment scence study
took place m the 1969—70 school year. A
second assessment was admimstered 1n
1972—73.7" Ih both studies 9-year-olds.

L2

school were asked questions covering four
broad educational objectives in science. These
objectives are (1) that Americans should
know some fundamental facts and pnncxpl%
of science, (2) that they should possess some
abilities and skills needed to engage in the
process of science, (3) that they should under-

" stand the investigative nature of science and

{4) that they should have some attitudes
about scienceand apprecidte 1ts role in the cul-
ture. Many of the questions asked 1n the first
science assessment were withheld from the
public and repeated in the second science as-
sessmeht. For the purposes of this study,
however, changes were analyzed only for cog-
nitive questions. In all, 92 questions were
asked at age 9, 67 at age 13 and 64 at age 17.

Statistics
The data prowide an estimate. of the percent-
age of indmduals in a given group who could
respond correctly to a gwerr questi
Approxisnately 65,000 students nationally
participated in each science assestment. with
about 2 aOO of these answenng a given
question,® Acnievement trends were calculat-
ed by companng the mean percentage of indi-
viduals in a gven group who responded,
acceptably to the science questions 1n
1969—70 with the mean percentage of indi-
widuals n that same group who responded
acceptably to the same questions repeated 1n
1972—73. The difference between the means
1s an indicator of the changes in the level of
achievement for a given group* *

-

The statistics 1n this report are denved from a
sample survey ‘and are subject to sampling
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« Stwdents participating in the Nation
-

variability because vbsenationsare made (gnl}
on a sampie, not on the egtire population.
Ihe particular sample in this suney 1s one of
a large number of all possible samples of the
sdMme stze that could-haye beerrselected using
the same sample design The average or mean
percents correct computed from the different
<amples. then, would differ from gach other

-~ .

\ standard error of the mean 1» a,measure‘of ~
the sampling vanation among the means of all
possible samples A -standard error of the
mean s used in delermmmg the précision of
the mean obtained 10 a panu ular sample. The
.intenals from twd standard errors below to
w0 standard errors above the corresponding
mean will inddude fhe average of all possible
means In 957- of the samples. A particular
.nternal computed 1n this way 1s called a
957 «onfidence interval to indicate how cer-
tain we are thdt the intenal we constructed
contains the merage of all possible samples
For example. 1f a mean were 30.0% with a
standard error of 0 5: then an approximate
957 confidence lim:t would be-between 490
and ')1 0

The standard error of the mean 1s also used to
determimne the probability of having obtained
samples showing a change as large as the
change actually observed when the average‘of
all possible samples would have shown no
dechine (1.e.. zero change).

Probability statements specifying levels of sta-
tntical significance arg, indicated 1n the text
by notations such as (p~J.04), That notation
reveals that the rgported cnange 1s statistically -
significant at less than the 04 level. A*change
a~ .¥ge as this would be expected to happen
by chance in less.than 47 of all possible
samples of this size. Because no significance
level 1» universally accepted. the computed
level was provided 1n each case * : '

Group Definitions

Assean
ment saence assessment wore lassified black,
whute or otherin 19670, Breakdown of the
vother” category was made,in the 1972-53

d»t‘.\\sment )Thebe students were 1dentified as
Puerto Rican., Mexicah-Amencan or other.
This racial identuficatioh was done by the test
administrators ' usihg \A\ual obsenation and.
surname~ If possiblel " Because ‘of the
difficulties and cost m\\olted in collecting
large enough nativnal .~ar_n' les of the [-other™
racial groups to prde raliable information,
only data for black and whgte students in the
nation are reported 1n this studs.

-

~ . .
This report i» abo Limited Yo two regional
categones for blacks and: whites The
Southeast region 1s composed of (labama.
Arkansas. Flonda. Georgma. Kentucky,
Louisiana, Mississippi. North Carolina, South
Carolina.” Tennessee. Virgimia and " West
Virgima. The Northeast, Central and Western

regions make up the combined NCW region. Tt

includes the Distpict of Columbia and all 38
states not mncluded 1n the Southegast.

- \

"'Natonal Assessments of Science, 1969 and 1973 A
Capsule  Dgsenption  of Chaenges  1n Science
Achietement. Report M-5-00 (Washington, DC.
Government Pnnuing Office, 1975) and Wnting
Mechanies 196%-1971 A Capsule Descnption’ of
Changes in Wnting Mechanues, Report 05-W 01
{Washington, DC  Government Prnnting Ofﬁce
1975)

* The assessment schedule vaned for each age lmel
The actual administration dates were
9-year-olds Jan,—Feb, 19:8_-’_‘
3-vear-olds Oct —Dec, 1969 - Oct.—Dec. 1972
17-vear-olds March—May 1969 March—May 1973
' The exact number of students vaned in each vear
for the three age levels See Appendix D, Tables
Di-—-D3 for a complete breakdown of the number of
students 1n each science assessment upon which data
in this report are based .

* It chould be noted that when groupdare of unequal

«ize the mean of combined groups 1s not generally

equal to the simple average of the means for the indn

vidual groups Furthermore, the racial composition of

the remons also changed belween 1969—70 and

1972—-73 More detailed discusaon s found-in

Appendix A Data on group proporuons dunng,
1969—70 and 1972—73 are mven in Appendix A,

TSHC Al .

Iac).kmﬁng procedures  were used to estimate
standard error by Natwonal Assessment A general
discussion nf these procodurm 1< found n Rupor: G
Mitler. “Jackknifing Vanances ™ dnrdal  of
Mathematical  Stetictics 39, No. 2, 1968, pp

< %67 382, .

Jan.—?eb. 19 73

-

*
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, CHAPTER-3

REGIONAL AND RACFAL CHANGES IN SCIENCE ACHIEVEMENT, 1969-73

. - .

The achievement trends are displayed m
Exhibits 1 thfough 12. The pomnt on the
left-hand side of each graph represents the
mean .regional achievement relative to the
mation i 1969-70. The pomnt on the right-
hand side of each graph represenfs the mean
achievement for 1972.73. The slope of the
hnes depicts the Jdirection (up or down) and
rate “of change in $erformance between the
two assessments.

The data show a ¢onsistent decline 1n achieve-

ment at all three ages in the NCW region.” ‘An

average of 1.97% fewer 9-year-olds, 2.2% fewer”

. 13-year-olds and 3.2% fewer 17-year-olds

fould answer a science question correctly in
1972—73 than eould do so n 1969—10

EX_H&BIT 1 Mean Achievement Regon. Age 9

-

Level of Actuevement
2.

e,
[~

+

(p<.01 at each age). In the Southeast,’on the
other hand, there was wirtually no change 1n
achievement at ages 9 and 13. At age 17
achievement dechned 1.6 percentage points
(p<.05). Gaven the declines in the rest of the
nation, Southeastern 9-, 13- and 17-year-olds
showed a relative improvement i achieve-
ment (p<.05). However, 1t should be noted
that NCI students consistently performed at
a hlgher level than their counterparts in the
Southeast.

.
.
o

' Black and White Achievement

The average percentage of both blacks and
whites correctly answering a science question,
declined between 1969—70 and 197273

EXHIBIT 2, Mean Achievement. Regron.-Age 13
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EXHIBIT 3. Mean Achieventent Region, Age 17
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(Exhibits 4—6Y. Average black achievenient
dechines were smaller than those of whites at
ages 9 and 17: however, a 3 they were
* greater, The percentage of 9- v Id blacks in

the nation answering a qu&.t:xon, correctly .

dechined 0.9 pemen&age points. However, the
probability that a dedcline this large would be
observed even if there was no change in
achievement for the black-population at age 9
1s relatively high (p<.32). The white decline
at age 9 was 1.5 percentage points (p<.01).

At age 17, black achievernent dechined 1.9
percentage. points (p<.03) while the
percentage of whites answering a -question
corredtly dechned 2.7 ‘points (p<.01). The
percentage of 13-year-old bjacks mwehng a
question correctly declned 3.2 pomnts on the
average (p<.01), compared to only 1.7 per-
centage points for whites (p<.01). .

Regional Achieventent for Blacks

The most encouraging change mn achievement
occurred at age 9 for Southeastern’blacks. Al-
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EXHIBIT 5. Mean Achievement: Rage, Agde 13
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EXHIBIT 6 Mean Achievement Race. Age't?
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01 1969 o 1973

though at least ‘sofne dechne was evident for
all the other groups at_ali three age levels
Y.year-old black achtevenient in the Southeast
x?hpro»ed (Exhibit. 7).. An average of 28% -
more Southeastern blacks at agg 9 correctly
answergd a science guestion - 1973 than
could do so uf+1970 (p<.01). In contrast. the
achievement of NCW blacKs at the same age *
declined 3.5 percentage ‘points (p<.01). The"
smaller national dechne for 9-year.old blacks

1s attnbutable to gains in the Southeast At age
13 an average of 1.1% fewer blacks answered

a question correctly In the second assessment
(p<.27). However, the Qercentage 6f NCW
blacks at this age able to answer z question
correctly dropped 5.1 pomnts (p<.01) (Exhibit
8). The achievement of 17-year-old blacks

Level of Achievement
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the Southeast dechined 1.2 percentage pomts
(p<. 36)'compared to a declme of 2.5 per- *
centage ponts (p<.05) for I'7-year-old bbcih

) m the NCW region (Exhibit 9).

, Regional Achievement for Whites .
 §

Whtle fewer Southeastern whites at all three
ages could correctly answer science-questions '

W
©

E

EXHIBIT 7. Mean Achievement
Blacks by Region, Age 9
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s EXHIBIT 9. Méan Achievement 1 . EXHIBIT 10, Mean Achievement:
Blacks by Region, Age 17 Whites by Region, Age9 ~
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. in 1972.73 than m 1969-70, generally s.peak-' EXHIBIT 11. Mean Achievenent:
% . ing Southeastern .whites showed no evidence . Whites by Region, Age'13
. of greater declines than whites n the rest of . 80% ~ .
the country. . ¥ ,
- -~ ) - 3
A - - / - '/(
An average of 1.6% fewer white Southeastem- . X X

ers. at age 9 correctl) “answered a science

question in the speond assessment (p<.21) )
con\pared to 1.2% fewer NCW avhites at this . - -
age 027 (Exhibit 10). At age 13. 1.2% - . :

J . fewer Southeastern (p<.31) and 1.8% egpver «
~ NCW whites _(p<. Oli corréctly answered a
© given question n 1932 than could do s6 mn

1969 (Exhbit 11). Among 17-year-old whites
the déchne was 1.2% for Southeastemers .
. {p<.18) and 3.0% (p< 01) for the NCW (E\~ .
hibit 12y . :
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EXHIBIT 12. Mean Achievement ~
’ Whites by Region. Age 17 ;o
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A surﬁmary of fegaonal dlfferences in
achievement, for both blacks and whités &

presented below, - . .
. Y R
Differences in Achievement, Race by Region
. .. .
. Age :, . Blacks 7 Whites
d Southeast Ay ,
9 B oaag 1.6
: 130 ;1.1 1.2
13 1.2 -1.2
.o, NCw
. ¢ 9 -3< 13
y 13 N S AR
] R} i ‘: ': < 20
s Y
 —————— A
. ! The 95%.confidence interva\ for all athievement -

+ . changes displayed in Exhibits 1—12 appear in Appen- N
dix B
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The major federal educatronal goal of the last
two decades has been to provide equality of

Lducational opportumty for all students. The

main effort in this

area has been the

‘desegregation of -our nation's schools.! While’

an evaluation of the effectiveness' of the de-
segregation effort .canjot .and should not be
based solely on achieveryent measures, the im-

pact of desegregation oy student achievement
has remamned an impoftant educational and
polmcal 1ssue about which we have surpnsing-
Iy ‘ttle sobd information. The path-breakin
report on Equality of Educational Opportuy- * 4

Percentof Black Scudents

.\,:..
"

'
®os

[owever, the ’\atlonal -\%e&ment of
ducational Progress (NAEP) datg present,ed
here are the only natxonal‘survey data
collected on a continuing basis. Unlike EEQGS,

the NAEP data permut the "examination o‘f
¢hanges in achievement .and changes 1n,.the’ -
raclal composition of- schpols. Because‘
National Assessment s 15 a contmumg,

- coordinated pro_}ect and not a one-time effort

like EEOS, 1it’ provides the opportumty .to
gather trend data arrd compare these changes

EXHIB!T 13. Percent of Saufheastern, Blacks and Whtes.' Age 9. 1n Schools of ) .
Different Percey{s-White Comﬁosltron 1970 and 1973 *

Peccent of White Stuwdents
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The y hool composition and achievement-data
founz;~ 1in the remainder of this study ar from

.

the National Assessment ‘of Educatiomal Pro- .

gréss oience assessments and are based on the
percentages of white spudents reported n the
princpal’s questionnaire in the 1969—70 and
1972—73 schoel vears.’ -These datad are con-
sistent with the recently published Coleman
study based un data collected by the Ofﬂ;e of
Civl Rights of the Department of Health, Ed-

Assessment data. the remainder of
«tion tompares and-contrasts the re-
differences 1n the black-white compo-

assessment years. While chafging racial
osiuon 1s only one of many factors
po: ibly related to changes in sclence achieve-
t and therefore must not be regarded as

_offpring  proof of cause and effect, 1t 1s

neyertheless an important addition to the,
information we have.?

Trends in the Southeast

»

' -

\la_uor shifty in the black-w hite composttion of

. , EXHIBIT 14. Percent of Southgastern Blacks and Whates, Age-l3 tn Schools of
’ e Different PerCent White Composmon 1969 and 1972 .

Perrat o of Hisch Students
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in the Southeast between
the 1969—40 and 1972-73 schopl ygars for

. \
S hools occurred

both black and w hite students.® In 1970 the
Southea.stem schools werestill segregated to a
large extent, with approximately 70% of the

‘black students gttendmg schools that had
fewer than 10% white students (Appendix C,%’
.Table C1). On the other hand, ahout 85% of

the white students attended, schools that were
between 80 and 100% w hife 1n composition
{Appendix C, Table C2). Threeyears later the
picture looked quite different. In 1972—73
approximately 20% of the black students
wereTin schools with fewer than 10% white
students, and approximitely 50% of the
Sautheastem blacks went to schools that were
at least half white. The spread of black
students throughout the 'schools, which in
1969—70 were overwhelmingly white, 1s re-
flected 1n Exhibits 13, 14 and 15. By 1973
most white and black students in the South- '
east were attending racially mixed‘schools.

Trends in the NCW

(-3
Exhibits 16—18"show that changes in the ra-

c1aL composjtion of schools 1n the NCW region
XY
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EXHIBIT 17 Percent of- NCW Blacks and WHites, Age 13.1n Schoo’ls of
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between 1969 and 1973 tended to be sm;ill
except at age 9 Appendix C, Tables C1 and”
C2). There was a large increase n the percent-

age of black ‘students at age 9 attending
schools with fewer than 10% white students
between 1970 and 1973. In 1970 36.2% of
the NCW blacks were in 0—9°¢ white schools.
By 1973 the percentage had mcreased by
two-thirds to 61 :1%. This change suggests that
elementary st hool> 7 the NCW were » more «
segregated m 1973 titan they had been mn °
1970 {Exhibit 16). At ages 13 and 17 the ~
changes, while small, also are in the direction

of mcreasmg school segregation. Approxi-
mately 90 of the white students at all thrée
ages attended schools that were at least 807 ®
white m both 196970 .and 1972—73
{Exhibits 17 and 18). | .

Regional D‘nfferences ‘ .

.

Another way of lookmg at trends ) the racial

- vomposition of the schools 15 to Lompare the
two, regions within a given year. The data in
. ‘

" Companng the éoutheas{ to the NCW empht.

. ', N . 4

. Exhibits 19 through 21 is the same as found ’
"' Exhibits 13 through 18; however, it is or-'

ganized "to emphasnze a different perspectwe .,
on the data. . @

’ ¥ i

N

sizes) differences in, thé black-white .
u?;f)smon of schools for fhese fegions in :

969—70 and 1972- 73. ’W-hlle the NCW'
schools were far less segregated thand the
Southeastetn schools in 1969—70, in
1972—73 there was & change in this situation.
The percentage of Southeastein black stu-+ *
dénts attendirg schools 40—59% white in
composition was greater than in the rest of,
the pation in 1972 énd 1973 (Exhibits 19
through 21). . { . . .
Based on averages over all three age levels.®
the following observations can be made:
1. In 1969—70 about twice the percentage

of Southeastern blacks (70%) attended

. 0-9% white schools.as did NCW 'blacks

(35%). In 1972—73 a complete reversal ‘

av
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) - EXHIBIT §8. Percent of NCW Blacks and Whites. Age 17. in Scheols : , .
- of Different Percent-White Compostiion, 1969'and 1973 . . ., ‘.
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EXHIBIT 20 Percent of Blach and White Students %ge 13.1n,Schools of Dif férent
White Composittion A Comp_ims‘t,m of Regional Ditferences in 1969 and 1972
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EXHIBIT 1% Percent of Black and White Students. Age 17.1n Scﬁooh of Different
White Composaiion A Comparnson of Regional Differences in 1969 and 1973
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occurred. More than twice the percent-
age of NCW blacas (45%) attended
0—-97¢ white schools than did South-
eastern blacks 1217). .
2. From 1969 to 1973 the percentages of
white students i the Séutheast
“attepding 80—100% white schools
dropped from 85% to 60%. In the NCW
region the percentages pf white students
changed Ihittle. However, this would be «~
expected given the smaller percentage of
blacks 1n the NCW region relative to the
Southeast (see Appendix A. Table Al
for the percentage 1n both regions),
v
By 1972-73 the percentages of both black
and whye students attending racially mined
schools was fa{. greater i “the Southeast than
in the rest of the nation.

3

.

4
R —— . R

'Tu-enr_\ Year After Broun Equalits of Educational
Opportunuty. A report of the U.S. Commission on
Cwil Rights, March 1'975. p 90 The essential purpose
of desegregation js “'to provide the equal educational
opportumity that segregation inherently denies and to
perrut all pupils, to develop the understanding and
appreciation of each other that inevitably wilt result ]
in a more equitable society for all Amenicans ™

* As part 3T a longer National Assessment question-
nawre, the pnnapals of each ‘school were asked
approximately ‘what percentage of students in their

..
. .

.t /—- - . .
school was white This information was then col-
lapsed mnto the following six categones (0—9%,
10—397%, 40—597%, 60—79%,~80~100%, ard un.-
known.

*Coleman et aly Trends in School Segregation
1969—1975, (Washington, D C., The Urban Institute,
1975), .

“No research to date in this area has proven’a
definitive relationship between academic achievement *
and the racial composition of schools. Given the enor

mity of the poltical. moral and technical problems v
involved in the desegregation 1ssue, 5¢is highly doybt-
ful that any research ever will Two comprehensive ‘

ovérviews of the desegregation-academrc achigvement
research to date are found mn Nancy H St. John,
School Desegregation Qutcomes for Children (New
York John Wiley and Sons. 1975), pp. 16—41. and
Meyer Weinberg, ““The Relationship Between Schoo!

gation and Academic Achievement A Review
() Research,” Lau' and Contemporary Problems.
39. No 2, Spnng 1975, pp 240—270 An empincal
demonstration of the problems inherent in infernng
causal relations from survey data 15 given by Daniel F
Luecke and Noel F McGinn, “Regression alyses
and Educational Production Functions Can ey Be
Trusted” Harvard Educational .Review, 45, No. 3,
August 1975, pp 325—50. A discussion of the philo-
sophicaland sociolomcal 1ssues raised by using social
science evidence to determmne educational policy 15
foynd in Henry M Levin, “Education, Life Chances
and the. Courts The Role of Social Science
Evidence.” Lau and Contemporary Problems, 39, No. ,
2, Spring 1975, pp. 217—-40

For a discussion of the r3pid transformation I1n the
South from an essentially dual school system in the w
spring of 1970 to a unitary one by the fall of 1970,
see Fredenck Mosteller and Damiel P. Moynihan, eds ,
On Equahty of Educational Opportunity (New York.
Ratdom House, 1975% pp. 58—63.

°Av‘emges are derived frorg Appendix C. Tables C1
and Cc2. .

. v
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CHAPTER 5

REGIONAL COMPARISONS OF SCIENCE ACHIEVEMENT AND

This section documents student achievements
levels by the racial composition of the schools
that they actually attended in 1969—70 and
1972-73.
( -~

Exhibits 22 through 33 chart achievement in
1969~ and 1972-73 against the
dlstnbuuon of students in schools of vanous
racial composition. The following information
can be obtained by using-these graphs.

1. Fora jven assessment year:

*a.  Achievement for students in 0—9,
10—39. 40-59. 60—49‘and
80—1007% white school<.

b.  The distnbution of students in the
five categones of percent white.

€. A visual representation of the rela-
tionsQup between achievement and
racial compésm‘:m by region.

-

o

" For two assessment years:

a.'® A comparison of achievement{over'
time-in the various percent-white
categones.

.b. A companson of the distnbution of
students over*time in the various
percent-white categones.

c. A wisual representation of the
changing relationship between
achievement and racial compo>1t10n
by region.

The -bars are coded *to
compansons ‘across time. The follomng
symbols are used on all the graphs: *

~

simphfy the.

RACIAL COMPOSITION OF THE SCHOOLS ¢

Percent-White Categones

. g
2
- R - h

(
0—9% 10—59% ’/ 80—100%
* 10—39%

60—79%

The vertical axis displays'the mean percentage
of students correctly answering a question.
The taller the bar, the greater the mean per-?
‘centage of students correctly answenng a
question. The honzontal axis 1splays the dis-
tnbution of students within/the five catego-
nes of percent white. The wider the bar, the
greater the percentage of students in that
category.. The text accompanying each graph
will point to important shifts in both achieve-
ment and school composition.

Southeéstem Blacks ’
’ -
An examination of Exgubits 22. 23 and 24
leads to several general Observations!

1. in 1969—70 approximately 70% of the

'3 black students in the Southeast, attended

0—9% white schools. In 197273 70%
of the black studehts were evenly spread

out among four categories of schaols.

There were very large increases mn the
percentage of black students attending
schools in the 10—39, 40-59 and

60—79% white categones, while the per-

A
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EXHIBIT 22. Level of Southeastern Black Achievement. Age 9.1n Relation
to Percent-White Composttion of the Schools. 1970 and 1973
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centage of students n the 0—9% white
«catggory sharply dechined.
< .

2 At age 9 (BXhibit 22) there 1s a steady
Increase in achievément from the 0—9%

white to the 60—79% white categorzm{.

both 1970 and 1973. However, given
large increases 1n the percentage of stu-
. denss i the 10—39.'40—59 and 60—79%
white categones in 1973, a greater per-
centage of Southeastern
A-yearolds were achieving better in 1973
than-did so in 1970.
At ages 13 and 17 the samie, general
patterns of racial composition changes
occur, but achievement gains are not
generally observed (Exhibits 23 and 24).
However, atlage 17 blacks attending
schools that were 10—39% white'showed
achievement gains. A genéral equahza-
tion of achievement among students
m  vanous percent-white categpries
occurs in 1972—73. Within. cextain per-
cent-white categones showing large in-
creases of students in 1972—73, achieve-
gent dropped from the 1969 level.
* .Because of the small size of these
categories in 1969, comparnsens between
1969 and 1972-73 are probably not re-
hable.
' )
NCW Blacks .

The 'relanonshlp between achievement and
school composition 15 consistent for NCW
blacks”at ages 18 and 17. An examination of
Exhibits 26 and 2fi +shows the [following
general patterns:

1. The distnbution of black students ages
13 and 17 mn the vanous school
categonies was about the same in

#1972-73 as 1t was in 1969. If anything,

*  blacks were attending schools With fewer
white students by 1973.

black .

3

]

i

(&)

Achievement Jevels in almost all of the

- percent-white school categones went
down. Th-e one exception was the
80—100% white category at age 17. Al-
'though none of the changes i achieve-
ment 1 these categories are statistically
significant, the persistence of these de-
clines tends to substantiate a general
downward trend (Appendix A, Table
A3). Av age 13, thete were declines of
7.4, percentage pomts (p<.01) in the
I0—39%. white category and 7.6
percentage points (p<.01) 'in ‘the
80—100% white category that pinpoint
the large overall decline (5.1 percentage
points) for 13-year-old blacks in the
NCW. ' P

At age 9 (Exhibit 25) the pattern in the NCW
was somewhat different. There was a large in-
crease In the percentage of 9-vear-old blacks
attending 0—9% white’ elementary *schools 1n
1973. The achievement levels of these blacks
was 2.5 percentage points above that of the
9-5 ear-old blacks in 1970 that attended lughly
segregated schools {p<.30). The gamns for this
age level may be due to the large increase in
the percentage of students in the 0—9% white
category. In the 40—59, 60—79 and 80—100%
white categories, the declines in achievement

were all between 6 and 7 percentage pomts

(p< 82).
Southeastern Whites °*

Based on Exhibits 28, 29.and 30 the follow-
ing general observations can be made about
the relationship of Southeastern * white
achievement ,and the racial composition® of
schools:

1. Although the percentage of white stu-
dents attending school with more than
20% black students increased appreci-
ably at all three ages, differences bey,
tween achievement levels were not

.- statistically significant. White students
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EXHIBIT 2§ Level of NCW Black Achievement Agt 9 i Relation
toRercent-White Compesition of the Sch‘)ol\ 1970 and 1973 .
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EXHIBIT 28 Level of Southeastern White Achievement, Age 9.1n Relation

to Perceat-White Compouition of the Schools. 1970 and 1973
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EXHIBIT 29. Level of Southeastern White Achievement, Age 13.1n Relation

to Percent-White Composition of the Schools, 1969 and 1972
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EXHIBIT 30. Level of Southeastern White Achieve;nent. Age 17, in Relation

to Percent-White Compesition of the Schools, 1969 and 1973
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did dechine some n achievement, but the

. declines w ere generally smaller than
white dechines in L}}e NCW regon -

2 At age 9 over 80% of the white students ~

i 1970 attended 80—100% white
schools In 1973 9-yvear-old whites were
more evenly spread across the upper
three categones 180—100. 60—79 and
203597 white} without any appreciable
loss in achievement (Exhibit 281,

3. At ages 13 and 17 the average dechnes 1n
achievement were less than the NCW
averages. At both age levels there was a
large pcrease of students attending
schqols that were 6079 white. Be-
cause of tnms shift in the percentage of
students n 60—79% white schools, the
achievement of students attending them
i 1972—73 1s most comparable to the
achievement of students in schools that
were 80—1007% white 1n 1969—70. There
was wirtually no change in the achieve-
ment levels for students™ attendmg
80—1007 white schools. These data sug-
gest that desegregation had no more than
a mmmally negatne effect on white
achievement at ages 13 and 17. As was
the case with blacks in the Southeast at
these ages. there appears to be a general
equalization of achievement among stu~
dents 1n vanous percent-white categones
but nq,severe achievement decline.

LY

NCW Whites
Because of the extremely high percentage
tapproammately 907 of white students at all
three ages in the 80-100'? white category
both 1969—70 and 1972—73. more detailed
analysis of achievement results by the opher

. percent-white categones cannot vield any fur-

ther rehable clanfication of the results (Ex-
hibits 31 through 33).

»

Conclusion

When science achigvement 1s examined In re-
lation {0 the racal camposition of schools.

r 3

7

i

x

24

-

< .
N .

both black and -white students generally
achieve at higher levels as the proportion of

“white students in the schoolyncreases. In al-

most all cases the best perforjance levels for
both races come in schools in \which the ma-
jority of students are white.! (See Appendix
A. Tables A3 through A6 for mre detailed

data.i \

Although the pattems found 1 our data con-
firm the fact that blacks in majonty-white
schools are performing better and that whites
do not perform substantially worse in mo-
derately desegregated schools. caution shotild
be taken not to assume that these pattergs are
due only to the racial composition of je
schools. Changes 1n the racial composition of
schools may beneficially alter the relauionship
between the spcioeconomic and educational
vanables.that affect achievement. \While other
investigations suggest that soctoeconomic van-
ables have a strong equahzing effect on
achievement. direct cause-and-effect relation-

“ships between any of these various factors

have not been established.”

The relatonship between changes n school
racial composition and changes 1n academic
achievement are, in general, confounded with
the accompanying changes in other vanables
and are not consistent from one age to an-
other, However, in the Southeast black
achievement at age 9 did improve, and at ages
13 and 1?7 there was a trend toward equtaliza-
tion of black achievement among
percent-white categones. Furthermore. the
achievement levels of white Southeastern
9-year-olds 1n schools from 40 t6 100% white

" did not change appreciably between 1970 and

197 3 although significantly more of those stu-
dents were attending the 40 -59 and 60
white schools by 1973

3

" The general conclusons found here are

corroborated by David 4 Armor, “School and Fam-

ily Effects on Black and White Achievement A Re-
examimation of the USOE Data," in On Egualits of
Educalional Opportunily, eds Fredench Mosteller
and Damel P Moynihan (New York: Rapdom
House, 1972), pp 19698, .

-79%, "
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EXHIBIT 32 Level of NCW White Achierement, Age 13.1n Relatron
to Percent-Winte Composition of the Schools, 1969 and 1972
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“.Amor concludes that ° while integratbon may be
an important factor for black achievement, blacks

mught stll neverattaln full achievement equality untd
their individual famly life style citcTies up to that of The EEOS, Project Talent and Plowden study in
whites ' Armor, On Equalty of Educationad England all indicate that while certain {acilities and
Oppurtunity, pp 225-26 Chnstopher Jencks et al | policies sometimes have a slight relationship °to
Inequalits. A Reassessment of the Effects of Family cognitive achievermnent, the generai effect of vanations
and ‘Sckooling in Amenca (New York Basic Books, 15 shight or unpredictable .
b ar—y
. . .
- .\ -
,. o PN R * v
N . ‘ ; ) -" ) - ~
I ' . \ .
. * L2 *
y R
' 4
. )
- K
Ll .- .. - .
- . - {
L . ., . . .
. L 4 - - - " . /
¢ ‘ . ,
. . L
v . - .
’ ~ . .
+ ~ 4
- ‘ ' ’ *
I' )
’
I -
ay < |
®
4 .
> L .
v .
\ .
. 3 “a .
. '0 .
. ' " “
- N .
14
~’ -
. . ) 26 . :
. t ' .
'
. \)‘ . . *
ERIC ' ' ~
- .

¢

»1972). The authors, reinforce the conclusions of
EEOS andeits reanalyss that present vanations in
school resources have little to do with acluevement.
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, APPENDIX A :

THE CALCULATIONS OF MEANS AND MEAN DIFFERENCES

In general, if the of two groups are
different, the rage performance of the
combined is not obtained by simply

averaging the mean performance of the two

egroups Instead, the combined performance

. must be obtained by weighting each average

- group performance by the proportion of in-
dividuals in that group. At age 9 in 1970, for

- example, the proportion of blacks was 0.128
and the proportion of whites was 0.872. The
combined 9-year-old average performance is
not the simple average of 47.0% and 64.1%
(Appendix A, Table A2). The national average
performance is the sum of he group
performances multiplied by the proportion of
9-year-olds in each of the groups:

61.9% = 0.128 {47.0%) + 0.872 (64.1%).

.Further, if the group proportions change be-
tween two assessments, the relation of indi-
vidual group means to the combined group
mean also changes. Recognition that changes
in relative proportions of groups can affect
" the overall performance helps to understand
trends in achievement. For example, the per-
centages in Appendix A, Table A2 and in the
proportions in Appendix A, Table Al show
that 13-year-old Southeastema—tTacks’ and

27

<, 955.4% = 92293 (42.4%) + 0.707 (60.8%).

L.
s
/,
2
g
[

whites’ average achievément declined 1.1 and
1.2 percentage’ point, respectively, although
the average achievement of Southeastern
13-year-olds declined only 0.1 percentage
point. This appa.:ént inconsistency is caused
by a shift in thy“,broportion of blacks in the
Southeast Tom-0.293 in 1969 to 0.236 in
1972 and is demonstrated in the following
computation:

1969 Southegst average performance:

3
1972 Soutleast average performance: )
55.3% < 0.236 (41.3%) + 0.764 (59.6%).

Difference: -0.1%.

In this %mputation the Southeast perform-
ance is the siim of the Southeast black and
white performance multiplied by the pro-
portlon of 13-year-olds in each group. The
proportion of whites increased and the pro-

‘portion; of blacks decreased by 5.7%. Had the

propgrtlons remained . the same, the
13-yedr-old performance in 1972 would have
been 0.293 (41.3%) + 0.707 (59. 6%) =54.2%,
and the Southeast would have also declined
12 pfrcentage points instead of 0.1. -
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CONFIDENCE INTERVAL ESTIMATES

Exhibits B1 and B2 present
confidence-nterval limits for the mean differ-
ence in achievement mn science between

1969—70 and 1972—-73. For each group and-

at each age the white bar covers a range that
we are 95% confident includes the average
over all possible repetitions of the sample. For
eXample. in Exh:bit Bl it can be stated with
95% confidence that the average thange in
science achievement for 9-year-olds in the
NCW region aechingd between 0.7 and 3.1
. Percentage points. On the other hand, we
cannot speak with confiderice -about the
observed change for 9.year-olds in the

L]

O

. . APPENDIXB . .

Southeast, since it 1s almost as likely that
performance improved *as it 1s that
perform2nce declined.

" The data in Exhibits Bl and B2 show that

only 9-year-old blacks in the Southeast
improved significantly at the 5% level. Except
for Seutheastern 17-year-olds, who de,clmgd
significantly at the 5% level, all other South-
eastern groups showed no significant change
at the 5% level. Al NCW groups except
If-year-old blacks showed sigmficant dechnes
in achievement af the 5% level.
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APPENDIX C .
. DISTRIBUTIONS OF BL&CK AND WHITE STUDENTS ATTENDING SCHOOLS
. ' OF DIBFERENT'RACIAL COMPOSITIONS
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