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A RERSPECTIVE.ON THE STUDY.
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Changes in science achievement of ages 9 13
and 17 have been previously reported in- A
Capsule DE;.cription of Change, in Science
.4chie:.ernerrt These 9changes in science
achievement were ribt consistent in all regions
of .tie country or for black and white
\tudents alike. This report, examines in. greater
*tail the differences in echievonent trends
between the Southeast region and therest of,
the country and between blacks and whites in
both of the areas. These trends are reported
in Chapter'3.

., .

A 'variety of lectors affect academic achieve-
ment' over ime. Among these fattors are .
cRanges in enrollment patterns, in science;
changes in federal funding patterns, changing
migration patterns. haneng patterns in the
racial ,comgostion of the schgols,'..hanging
regional industriajizazon patteirns. changes in

.

OM.

the science cumeulum and. changes in socio-
economic status. While National Assessment
and others have exaguned some of these, a
great deal more research still needs to be:
done to understand the relationship of these .
various factors to achievement. Caution must
be taken not to attribute cause-and-effect re-

.- lationship to any one tifabtor. The factors
Rlisted here are in no sense exhaustive, yet,

they point out some of tie difficulties
involved in interpreting observational data
and underscore our concern- that the
information . presented in this report

o cautiously and carefully considered.

IP
1 Aational Assessments Science, 1469 and 1973 A
Capsule Desenplzon Changes Science
.104.1 t 7iiekt Report 94-S00 (Wishington,
Governrnent Prtnt-4 Office, 1,975).

,
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A SUMMARY OF BASIC FINDINGS .

This study present; regional and racial Andi
in science achievement for black and white
students ages 9. 13 and 17 between 1069-70.
and 1972-73. The majoi achievetnent find-
ings are: .

1.; Irk thetillifion as a whole, science achieve!.
0 ment declined between 1969-70 and

,197 2-7 §. Dpflines between approXi-
mate13' 1 and 3 percentage 'points were
observed for both blacks and whites at
all Ihree ages. . '.

. , .

Declines in science achievement Ikere
smaller .in dill' Southeast than in the
other regiong. Although white studen'ts.

generally.Oshowed declines in science
achievement catiomvItie, the'dellings fo-
wh students in the Southeast were
geXlly.not as great as elsewhere:

; . ..

-le i .
.

' 1 Vie achievemerlt of 9-year-old blacks in
the Southeast unroved*Id -the-

: :--- w-ent of IS- and 17-year-ol cks did
not deLtine as much Baez formances
of blacks in the rest of the na on.

. . ..
i4. For black -students of all three ages in

the rest of the nation the Northeast.

. 9

I

14

- 4 r.
.

Central and Western regions declines
in' science achievement were generally
larger thaii,hose of white students or

,those of $rduttleastem blacks. The one
exception was at age 17.

This stud's also presents changing patterns in
the racial composition of schools. The major
findings are:

1. In 1969-70 the Southustem schools
were still segregated to a large extent
with approximately' 70% of the black
students attending .schools that had
feWer than 10% white students. Abbut
85%, of the white .itudents attended
schoolsat were between 80 and 100%
white ins "bomposttion. Three years later
11972-78) ap roximately 20% of the
black studen were in schools with
fewer than 0% white students, and
approximately 50% of the Souihe,f,steni
blacks went to scliools that were at least
half

In the rest of the nation the North-
east, Cerityal and Western -tggiolis
school composition showed -relatively
small changes between 1969 and 1973.

4

4

4.



Developmental History

CHAPTER 2

METHODS

The National Assessment of Educational Pro-
gress (NAEP) monitors the educational
achievement. of American youth at ages-$..3;3
and 17. Each year since 1969 National Assess-
ment has gathered information about
Aliducationarachievement across the country
and reported its findings to the nation. Dunng
the first five years of this endeavor, Natiorral
Assessment -mtennev..ed and tested more than
400,00t representative young
Baseline data on achievement in eight earning
areas science,t 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 in
achievement in both learning areas were re-
ported to the nation.' --......__

National Assessment change reports are based
on repeated cross - sectional data that ttompare
the performbnce of different students at two
points in time. For example, NAEP assessed
one probability sample of 9-year-olds to
ascertain science achievement in 1970 and
another

the
I..o

1973. ach group is repiesentative of,
other tally different probability sample in

population 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 these
who were 9 years old in 1973 achieved better
than those who were9 years old in 1970.

The initial National Assessment science study
took place in the 1969-70 school year. A
second assessment was administered in
1972-73.2' lh both studies 9-year-oldS,

on

3

15

18- ear-oolds and 17-year-olds attending
school were asked questions covenng four
broad educational objectives in science. These
objectives are (1) that Americans should
know some fundamental facts and principles
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 appreciate its role in the cul-
ture. Many of the questions asked m the first
science assessment were withheld from the
public and repeated in the second science as-
sessmeht. For the purposes of this study,
howevei, 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 provide an estimate. of the percent-
age of individuals in a given grow who could
respond correctly to a giver! questiok
.Approxlinately 65,000 students nationally
participated in each science assessment, with
about 2,500. of these answering a given
question' Acnievement trends were calculat-
ed by comparing the mean percentage of indi-
viduals in a given group who responded.
acceptably to the science questions in
1969-70 with the mean percentage of indi-
widuals in that same group who responded
acceptably to the same questions repeated in
1972-73. The difference between the means
is an inclicatot of the changes in the level of
achievement for a given group.4

The statistics in this report are.clenved from a
sample survey 'and are subject to sampling



t.triabilit bet dUse obsertations-are made tml)
on a sample. not on the entire population.
The particular sample in this surte one.of
a large number of all pc Bible samples of the
same size that iouki.hal,e beer- selected using
the same sample design The aterage or mean

n ts orrect c omputd from the different
.arnples. then, would differ from each other

standard error of the mean is a.measure of
.th sampling.tanation among the means of all
possible samples A .starviard error of the
rnean.is used in determining the precision of
the mean obtained in a partit ular sample. The
intertals from twci standard errors below to
two standard errors abote the corresponding
mean will int ludo fhe aterage of all possible
means in 95', of the samples. A partit ular
.ntertal computed in this way is called a
95-,..-tonlidence interval to indicate how cer-
tain we are thzit the interval tte constructed
contains the merage of all possible samples
For example. if a mean were 50.0', with a
standard error of 0 5: then an approximate
95"-conlidente limit would bebetiteen 49 0
and 51 0-=

The standard error of the mean is also ised to
determine 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
decline i i.e.. zero change).

Probability statements specifying let els of sta-
trstical significance are indicated in the text
by notations such as irK.04). That notation
reseals that the reported change is statistically
significant at'less than the 04 level. Achange
as large as this would he expected to happen
by chance in less . than 4", of all possible
ample: of this size.: Because no significance
level is u-nitersallt accepted. the computed

w as provided in each case

Group Definitions

Students partikipating in the Nation)A .kssess-
ment .:cience assesment whre t las.sified black.
white or other m 1969,-70. preakdown of the
"other- category was made., in the 1972-73

ka

assessment `Thet,e stu ents NS ere identified as
Puerto Rican. Mexit -American or other.
This rat ial identifitatiCff was done by the test
administrators' using ti ual' obsertation and.
surnames if possible Because .of the
difficulties and cost inoled in collecting
large enough national sarrd less of the :*other-
ratial groups to proiride r i able information,
only data for black and tt to students m the
nation are reported in this st dy.

This report is also limited two regional
tategones for blatk; and\ whites The
Scv.itheast region is composed of iklabarria.
Arkansas. Florida. Georg* Kentucky.

Nlississippi, North Carolina, South
Carolina. - Tennessee. Virginia and West
Virginia. The Northeast. Central and Western
regions make up-the corribmed NCW region.lt,
includes the Distpct of Columbia and all 38
states not included in the Southeast.

4

\ctioruzi -Assessments of Science. 1969 and 1973 .4
Capt.ule Dc:enption of Changes in Science
Achrezement. Report 04-s-oo (Washington, DC.
Government Pnnttng Office, 1975) and tinting
Afec homes 1969-1971 .4 Copg2le Desenption. of
ChonRet in tinting 3fechonics, Report 05-W 01
t Washington. D C Goveinment Pnnttng Office,
197,)

The assessment schedule vaned for each age level
The actual admitustration dates were -

,...9year-olds Jan.-Feb. 1970,e Jan.-Feb. 1978
13year-olds Oct -Dec. 069 Oct.-Dec. 1972
17-3.ear-olds March-May 1969. March-May 1973

The exact number of,students warred In each year
for the three age levels See Appendix D. Tables
DI-D3 for a complete breakdown of the number of
students in each science assessment upon which data
in this report are based '

It should be noted that when group are of unequal
size the mean of combined groups is not generally
equal to the simple average of the means for the indi.
vidual group Furthermore. the ractalsomposilion of
the regions also changed between 1969-70 and
1972-73 More detailed chsrumaon is found in
Appendix A Data on group Proportions *dunng,
1969-70 and 1972-73 are given in Appendix A,
Table Al

Jackknifin g procedures were used to estimate
standard errors by National Assessment A general
discuksion of these procedures is found in Rupert G
Miller. "Jackknifing Variances 4nrta1. of
11.2thernatical stotittict 39. No. 2. 196S. pp
f,67



I CHAPTER. 3

REGIONAL AND RACIAL CHANGES IN SCIENCE ACHIEVEMENT, 1969-73

The achieveuent trends are displayed m
Exhibits 1 tlifough 12. The point on the
left -hand side of each graph represents the
'mean .regional achievement relative to the
nation in 1969-70. The point on the right-
hand Side of each graph represeas the mean
achievement for 1972-73. The slope of the
lines depicts the.duectiOn (up or down) and
rate-of change in loerformance between the

. tyo assessments.

The data show a consistent decline in achieve.
ment at all three ages in the NCW region.'' An
average of 1.97,- fewer 9 -year -olds, 2.2r; fewer'
13-year-oldS and 3.2c7c fewer .17-year-olds
could answer a science question correctly in
1972-73 than could do ,so in 1969-70

EXHIBIT I Mean Achievement Repon, Age 9

-o-

Th.

40

01 19,0
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.

Nattont ---------

r
Southeast

T

197

5

(b<.01 at each age). In the Southeast,Pn the
other hang,. there was virtually no change in
achievement at ages 9 and 13. At age 17
achievement declined 1.6 percentage points
(p<.05). Given the declines in the rest of the
nation. Southeastern 9-, 13- and 17-year-olds
showed a relative improvement in achieve-
ment (p<.05). However, it should be noted
that NC,W students consistently perfprmed at
a higher level than their ctunterparts in the
Southeast.

Black and White Achievement

The average percentage of both blacks and
whites correctly answering a science question,
declined betWeen 1969-70 and 19721-73-

.

EXHIBIT 2. Mean Achievement, Regron.Age
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EXHIBIT 3. Meat; AchieveMeni Region. Age 17 EXHIBIT 4. Mean Achievement Race. Age 9

(Exhibits 4-617. Average black achievenient
declines were smaller than those of whites at
ages 9 and 17: however, 3 they were
greater, The percentage of 9-yi ld blacks
the nation answering a queitios.n., correctly
declined 0.9 percentage points. However, the
probability that a decline this large would be
observed even_ if there was no change in
achievement for the blackSopulation at age 9
is relatively high rp<.32). The white decline
at age 9 was 1.5 percentage points (p<.01).

At age 1.7, black achievement declined 1.9
percentage. points (pc.03) while the
percentage of whites answering a question
corre&ly declined 2.7 points (p<.01). The
percentage of 13-year-old blacks gAtswetirig a
question correctly declined 3.2 points on the
average (p<.01), compared to only 1.7 per-
centage points for whites (p<.01). .

Regional Achievement for Slackt

.
EXHIBIT S. Mean Achievement: Rage, Age 13

65%
whites

The most encburaging change in achievement
occurred at age 9 for Southeastern"blacks. Al-

18
6.

11
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EXHIBIT 6 Mean Achievement Race, Age'17 EXHIBIT 7. ?dean Achievement
Blacks by Region. Age 9

55"'

25

0 1969

Whaes--
hal,07 ------

60%

50

V

--- . Blacks .< 40---------
---

3..

1.9

1 30

9 '/

NCW Blacks

.
Southeastern Blacks

-

1973
0 1970

though at least 'softie decline was evident for
all the other groups at- all three age leyels.
9- yew,-old black aclitevenient in the Southeast..
19nproved (Exhibit 71.. An average of 2.8
more Southeastern blacks at ags9 correctly -

answend a science question in- 197'3 than
could do so .041970 (p<.01). In contr&st, the
achievement of NCW blacks at the same age
declined 1.5 percentage'points (p<.01) The-
smaller national decline foi 9 -year -old blacks
is attributable to gains in the Southeast..6t age
13 an average of 1.1'7 fewer blacks fmswered
a question correctly 1,n the second assessment
(p<.27). Rowever, the 4)ercentage Of NCW
blacks at this age ably_ to answer a question
correctly dropped 5.1 points (p<...01) (Exhibit
8). The achievement of 17year-old blacks in
the Southeast' declined 1.2 percentage points
ip<.36).r.compared to a decline of 2.5 per-
centage points (p<.05) for ei-year-old biaOs
in the NCW region (Exhibit 91.

60%-

SO

30

EXHIBIT $. Wan Achleiement.
Blacks bYlttgion; Age 13

"
;

,/Whack

1973

Southeastern Blacks

'

s.

Regional Achievement for Minn
. 0

While fever Southeastern whites at all three
ages could correctly answer science-questions

f-

0 1969 . 1972.

7,

19
i
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50%
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EXHIBIT 9. Mkan Achievement
Blacks by Region. Age 17

4

. . NCW gi,cjcs

0 1969

Southeaster. Blacks

..

1973

in 1972-73 than in 1969-70 generally speak-
ing Southeastern .whites showed no evidence
61 greater declines than whites in trte rest' of
the country. .

An average of 1.6`7( fewer white Southeastern-
ers. at age 9 correctly answered a science
qu stion in the s and assessment (p<.21)
co pared to 1 e fewer NCW avbites'at -this
age .0 (Exhibit 10). At age 13. 1.2%
fewer Southeastern (p<.31) and 1.8%`keiver
NCW whites Jp.011 correctly answer al a
given question in 1912 than could do sci in
1969 (Exhibut 11). Ainong 17-year-old whites
the decline was 1.e for Southeastemers
(p<.18) and 3.0(7e (p<.01) for the NCW (Ex-
hibit 12r

, z .

20
8

.
80% .

70.

SO'

EXHIBIT 10,,Mean Achievement:
Whites by Region. Age 9 '

NCW Whites

Southeastern Whites

<-3

0 1970

80%'.

* 70

E

60

0

EXHIBIT 11. Mean Achievetnent:
Whites by Fkegi2n,Ages13

.1973

`NCW prime,_____________
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EXHIBIT 12. Mean Achievement
Whites by Region, Age 17
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' A summary' of .regtonal-' differences in
achievement, for both blacks and whites ts

.

presentkld below.

Differences in Achievement. Race by RegiOn

o'

I ,r"

.

Southeast

-
Age

4

.

,

* , 4

. Blacks ' ,Whites

< a Y.: a 2.8 -1.6
i 3

.
-1 1 -1.2

17 -1.2 -1.2
NCW

-zc -1.3'
13
.1" 5 .3 0

:101,

I The 95'7-confidence intensb\ for all achievement
changes displayed in Exhibits 1-12 appear in Appen-
dix B
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CHAPTER 4.

A

r

-
PATTERNS IN THE RACIAL COMPOSMO 1 OF SCHOOLS IN THE

SOUTHEAST AND,NCyl/ REGI S, 1969.-73

The major federal eclucatronar goal of the last
two decades has been to provide eqUality of

,educational opportunity for all students. The
main effort in this area has been the

.desegregation of our nation's schools.' While'
an evaluation of the effectiveneis of the de-
segregation.effort can of .and should not be
based solely on achieve ent measures, the im-
pact of desegregation o student achievement
has remained an imp nt educational and
political issue about which we have surpnsing-
ly little solid information. The path-breakin
report on Equality of Educational Opportu

1

10,1

EXHIBIT 13. Percent of Scku easteyn,Biacks and Whites. Age 9. in Schools of .
Different Perce *White Coinckositibu. 1970 and 1973

ity EE0S) in 1966. often referred to as the
Co eman report,,and the reanalyses of it pro-

ed the first national-level data on this issue. ' `,
o ver, the National Assessment Of
ducauonal Progress (NAEPT data piesented

here are the only nationaltsurvey data
collected on a coniintimg basis. Unlik.e EEOS,
the NAEP data permit the -examination df
changes in achievement and changes in, .the'
racial composition cti. 'Schpots. Because
National Assessment is a continuing,
coordinated project and not a one-time effort
like EEOS, if provides the opportunity to
gather trend data and compare these changes:
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I he howl L omposition and at hiewment data
fourtil in the remainder of this study art from
the National .ssessrnent F.duLatiorral Pro-
gross L.ieriLe assessments and are based on the
percentages of white students reported- in the
pnnciltal's questionnaire in the 1969-70 and
1972-73 school years.= These datd are con-
sisvent with the reLentl published Coleman
stud based on data mile& ted e Offile of

R ghts of the Department o Health, Ed-
Laatio and Velfare.' After establighing the
trends N% 1th in each region cAer time' using the
Natio al Assessment data, the remainder of
this Ltion compares aid-Lontrasts the re-
gion differences in the black -white compo-
,itio of sLnools in the Southeast and NCW in
but assessment years. While charting racial
co °salon is only one oP many factors
pus ib15 related to changes in sciencF achieve -
me t and therefore must not be regarded as
off ring proof of cause and effect, it is

ne ertheless an important addition to the
in irmation we have.4.

P1

Trends in the Southeast

Major shirt:: in the black -white composition Of
. ,

I

, I

S,

sihooLsi occurred in the Southeast between
the 1969-70 and 1972-73 school years for
both black and w hite students.' In 1970- the
Southeastern schools %%ere,still segregated to a
large extent, with approximately 70ci of the
'black students attending schools that had
feNAer than 10% White students' (Appendix C,I."

Table C11. On the other hand: about 85% of
the w hite students, attended,schools that Were
between 80 and 100`," white in composition
(Appendix C, Table C2). Three years later the
picture looked quite different. In 1972-73
approximately 20% of the black studenis
weremn schools with fewer than 10% white
students, and approximttely 50% of the
Southeastern blacks went to schools that were
at least half i,hite. The spread of black-
students throughout- the 'schools, which in
1969-70 were overwhelmingly white, is re-
flected in Exhibits 13, 14 and 15. By 1973
most white and black students in the South-
east were attending racially nixed'schools.

Trends in the NCW

Exhibits 16-18 show that changes in the ra-
cial. composition of schools in the NCW region

EXHIBIT 14. Percent o.fSoutIvastern Blacks and Whites. Age-13. in Schools of
Different PerentWhite Composition. 1969 and 1972
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EXHiBIT \1.5 Percent IA Southeastern Blacks and Whites. Age 17, it Schools of
Different Percent-White Composition. 1969 and 1973'

1

1,0
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411,
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o. 2

2' 5

EXHIBIT 16. Percent of NCW Blacks and Whites, age 9. in Schools of
Different Percent-White Composition. 1970 and 1973
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EX HkBIT 17 Percent ofNCW Black.% and WI4tes. Age 13, in Schools of
Elifferent Percent-White Compositron.-1969 and 1V72

. ;
between 1969 and 197.3 tended to be siniall
except at age, 9 (Appendix C, Tables Cl and
C21. There was a, large increase in 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 07-9% white schools.
By L973 the percentage had increased by
two-thirds to 61.:17, This change suggestgthat
elementary st hoots in the NCW were more
segregated in 19:73 ttean they had been in
1970 IExhibit 16). At ages 13 and 17 the
changes. w bile small, also are in the direction
of increasing school segregation. Approxi-
mately.90'. of the w hite students at all three
ages attended hc hoots that Were at least SO% kb

white in both 1969-70 -and 197 -73
(Exhibits 17 and 18).

Regional Differences

Another way of looking at trendsr the racial
'composition of the schools is to compare the
two*, regions within a given year. The data in

4 O

14

a

.

Exhibits 19 through 21 is the same as found
in Exhibits 13 through 1$; howeveK, it is of-
ganged 'to emphasize a different perspective-
on the data.

Companng the Southeast to the NCW
size- chlierences in the .black-white R.

position of schools for tihese iegions in
19 9-70 and 1972-73. Mile the NCW
schools were far less segregated tbaii the
Southeastern schools in 1969-70, in

1972-73 there was chine in this situation.
The percentage of Sotitheastein stu-
dents attenditt schools 40-597i white in
composition was greater than in the rest of,
the nation in 1972L)ind 1973 (Exhibits 19
through 21). .

Based on averages over all three age levels,'
the folliming observatiOns can be made:

1. In 1969-70 about twice the percentage
of Southeastern blacks (70%) attended
0-9% white schools.as did NGW'blacks
(35%). In 1972f-73 a complete reversal

4

1

4
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EXHIBIT 18. Percent of NCW Blacks and Whites. Age 17. in Scheols
of Different Percent-White Composition. 1969'and 1973
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EXHIBIT 1/. Percedt of Black and White Students. Age 9. in Schools of Different
White Composition. A Compartsbn of Regional Differences in 1970 arid 1973
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EXHIBIT 20 Percent of Black end White Student. Age 13, tn,Schools of Diff,4rent
%hitt. Composition 4 Compkistm of Regional Differences in 1969 and1972
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EXHIBIT 21t P.crcent of Buck and White Students. Age 17. in Schools of Different
White Composition A Comparison of Regional Differences in 1969 and 1973
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occurred. More than twice the percent,-

age or NCA' blaci (-15f? ) attended
0-9'4 white schools than did South-
eastern blacks (21r;

2. . From 1969 to 1973 the percentages of
white students in the Southeast
attending 80-100c'1. white schools
dropped from 85'7", to 60. In the NCW
region the percentages pf white students
changed little. However, this would be ...-
expected given the smaller percentage of
blacks -in the NCW region relative to the
Southeast (see appendix A. Table Al
for the percentage in both reg.i, onsi,

By 1972-73 the percentages of both black
and white students attending racially mixed
schools «as far, greater in'the Southeast than
in the rest 'of the nation.

Twenty Year% .ifter Braun Equalit of Educational
Opportunity. A report of the U.S. Commission on
Civil Rights. March i975. p 90 The essential purpose
of desegregation is "to provide the equal educational
opportunity that segregation inherently denieS and to
permit all pupils, to develop the underktanding and
appreciation of each other that inevitably van result
in a more equitable soda) for all /Germans

As part , of a ronger N'ational Assessment question'
nacre. the pnncipals of each school were asked
approximately 'what percentage of students in their

4

school was white This information was then col-
lapsed into the following six categones 0-9%,10-39%, 40-59%, 60-79%."80-100%, an6 unknown.
3
Coleman et al Trends in School Segregation

1969-197J. (Washington, D C., The Urban Institute,1975).
No research to date in this area has proven. a

definitive relationship between academic achievementand the racial composition of schools. Given the enor-
mitt of the political. moral and technical problemsinvolved in the desegregation issue..iis highb doybt-ful that any research ever will Two comprehensive
oierviews of the desegregation- academic achievement
research to date are found in Nancy H St. John,
School Desegregation Outcomes for Children (New
York John Wiley and Sons. 1975). pp. 16-41. and
Meyer Weinberg, "The Relationship Between School

gation and Academic Achievement A Review
of Research." Lou and Contemporary Problems,
39. No 2, Spnng 1975. pp 240-270 An empirical
demonstration of the problems inherent in infernng
causal relations from surrey data is given Daniel F
Luecke and Noel F McGinn, "Regression Onalyses
and Educational Production Functions Can They Be
Trusted"- Harard Educational Review. 45. No. 3,
August 1975, pp 325-50. A discussion of the philo-
sophical and sociological issues raised by using social
science evidence to determine educational policy is
found in Henry. M Levin, "Education, Life Chances
and the- Courts The Role of Social Science
Evidence," Lau bnd Contemporary Problems. 39, No.
2. Spring 1975. pp. 217-40

For a discussion of the rapid transformation in the
South from an essentially dual school system in the
spring of 1970 to a unitary one b? the fall of 19701.
see Fredenck :Hosteller and Daniel P. Moynihan, eds
On Equality of Educational Oppfortunity (New :York.
Random House, 1975* pp. 58-63.

Averages are derived fro% Appendix C. Tables Cl
and C2.
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CHAPTER 5

REGIONAL COMPARISONS OF SCIENCE ACHIEVEMENT AND e
RACIAL COMPOSITION OF THE SCHOOLS

This section documents student achievement-
levels. by the racial composition of the schools
that they actually attended in 1969770 and
1972-73.

Exhibits 22 through 33 chart achievement in.
19 69 7 0 and 1 97 2-7 3 against the
distnbution of students in schools bf various
racial composition. The following information
can be obtained by usingthese graphs.

1. For a given assessment year:
a. Achievement for students in 0-9,

10 -39. 40-59. 60-79 4 and
80-100% white schoolg.

h. The distribution of students in. the
five categories of percent white.

c A visual representation of the rela-
tionsbip between achievement and
racial composition by region.

2. For two assessment years:
a.. A comparison of achievement over'

time .'in the various percent-white
categories.

,b. A comparison of the distnbution of
students overtime in the various
percent-white categories.

c. A visual representation of the
changing relationship between
achievement and racial composition
by region.

The bars are coded to simplifS, the
comparisons 'across time. The following
symbols are used on all the graphs:

19

29

0-9

Percent-White Categories

11111

B40-59% -111 80-100%
10-39% 60-797

The vertical axis chsplaYs'the mean percentage
of students correctly answering a question.
The taller the bar, the greater the mean per -'
`centage of students correctly answering a
qiiestion. The horizontal axis/displays the dis-
tribution of students within/the five catego--
nes of percent white. The wider the bar, the
greater the percentage, of students in tat
category..The text accompanying each graph
will point to important shifts in both achieve-
ment and school composition.

Southeastern Blacks

An examination of Ellubits 22, 23 and/ 24
lei& to several general bservations!

1. In 1969-70 approximately 70% of th$
black students in the Southeast attended
0-9% white schools. In 1972-73 70%
of the black students were evenly spread
out among four categories of schdols.
There were very large increases in the
percentage of black students attending
schools in the 10-39. 401-59 and
60-79% v;Ipte categories, while the per-

.3



EXHIBIT 22. Lest.' of Southeastern Black Achievement. Age 9. in Relation
to PercentWhite Composition of the Schools. 1970 end 1973

19'0 19'3

Dr.tnt"..,0.p of S.,,te:11.1ern m Doterrn! Per, en, While ( ateT.Nnes

RXHIBIT 23 Lest! of Southeastern Black Achievement, Age 13.in Relation
to Percent-White Composition of the Schools. 1964? and 1972
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EXHIBIT 24-Level of Southeastern Black Achievement. Age 17.in Relation'
to PercentWhite Composition of the Schools. 1969 and 1973
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centage of students in the 0-9% white
, catggory sharply declined,

2 At age 9 (Blchibii 22) there is a steady
increase in achievement from the 0-9
white to the 60-79% white catego in-
both 1970 and 19'713. However, given
large mcreaes in the percentage of stu-

. dents' in the 10--39,'40-59 and 60-79%
while categories in 1973, a greater per-
centage of Southeastern black ,

e9-year-olds were achieving better in 1973
than-did so in 1970.

3. At ages 13 and 17 the sanie, general
patterns of racial composition changes
occur, but achievement gains are not
generally observed (Exhibits 23 and 24).
However, at # age 17 blacks attending
schools that were 10-39% white'showed
achievement gains. A general equaliza-
tion of achievement among students
in various percent-white categpries
occurs in 1972-73. Within, ceizain per-
cent-white categones showing large in-
creases of students in 1972-73, achieve-
rpent dropped from the 1969 level.

. Because of the small size of these
categories in 1969. comparisons between
1969 and 1972-73 are probably not re-
liable.

NCW Blacks .

The 'relationship between achievement and
school /composition is consistent for NCW
blacWat ag-: 12 an 17. An examination of
Exhibits 26 and i shows the .following
general patterns

1. The distribution of black students ages
13 and 17 in the various school
categories was about the same in

p1972 -73 as it was in 1969. If anything,
blacks were attending schools ith fewer
white students by 1973.

31

21
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2. Achievement levels in almost all of the
percent-white school categories went
down. The one exception was the
80-100% white category at age 17. Al-

'though .none of the changes in achieve-
ment in these categories are statistically
significant, the persistence of these de-
-Clines tends to substantiate a general
downward trend (Appendix A, Table
A3). At age 13, theft were declines of
7.4. percentage points (p<.01) in the
ro 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. ' t

At age 9 (Exhibit 25) the pattern in the NCW
was somewhat different. There was a large in-
crease in the percentage of 9-year-old blacks
attending 0-9% white/elementary °schools in
1973. The achievement levels of these blacks
was 2.5 percentage points above that of the
9-year-old blacks in 1970 that attended highly
segregated schools (p<.30). The gains 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 points
fp.152).

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:

tw

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

. statistically significant. White students

SO
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EXHIBIT 25 Lesel of NC% BLick.Achiesement Agt 9 in Relation
tolkercentWhite Composition of the Schrl. 1970 and 1973

,,,,6 11 1:11,, r potere, Per..X.10 tit te (Itese5Fle,

EXHIBIT 26 Lesel of NC% Black Achievement, Age 13, in Relanbn
to perzentislute Composition of the Schools. 1969 and 1972
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EXHIBIT 28 Level of Southeastern White Achievement. Age 9. in Relation
to Percent -White Composition of the Schools. 1970 and 1973
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did decline some in a-hievement, but the
declines were generally smaller than
white declines in the NCW region

2 At age 9 over 80' of the white students
in 1970 attended 80-100', vvhite
schools In 1973 9-year-old whites were
more evenly spread across the upper
three categones 180 -100. 60-79 and
40-59% vc hite) without any appreciable
loss in achievement 1Exhibit 28).

3. At ages 13 and 17 the average declines in
achievement were 1ez than the NCW
averages. At both age levels there was a
large increase of *students attending
schools that were 60-79% white. Be-
cause of tnis shift in the percentage of
students in 60-79% white schools, the
achievement of students attending them
in 1972-73 is most comparable to the
achievement of students in schools that
were 80-100'; white in 1969-70. There
was virtually no change in the achieve-
ment levels for students- attendmg
80-100% white schools. These data sug-
gest that desegregation had no more than
a minimally negative 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 in vanous percent-white categones
but na,severe achievement decline.

NCW Whites

Because of the extremely, high percentage
i approximately 90 70 of w hite students at all
three ages in the 80 -100% white category, in
both 1969-170 and 1972-73. chore detailed
analysis of achievement results by the °pier
percent-white categones cannot yield any fur-
ther Teliable clarification of the results (Ex-
hibits: 31 through 331.

Conclusion

When science achievement is examined in re-
lation -to the racial composition of school's,

3
24

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

'white students in the school increases. In al-
most all cases the best perfo ante levels for'
both races come in schools in vhich the ma-
jorit of students are white.' (See Appendix
A. Tables A3 through A6 for mare detailed
data.)

Although the patterns found m 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 should
be taken not to assume that these patte s are
due only to the racial composition o
schools. Changes in the racial composition of
schools may beneficially alter the relationship
between the socioeconomic and educational
vanables.that affect achievement. While other
investigations suggest that socioeconomic vari-
ables have a strong equalizing effect on
achievement. direct cause-and-effect relation-
ships between any of these various factors
have not been established.:

The relationship between changes in school
racial composition and changes in academic
achievement are, in general, confounded with
the accompanying changes in other variables
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 17 there was a trend toward eqttaliza-
tion of black achievement among
percent-white categones. Furthermore, the
achievement levels of white Southeastern
9-year-olds in schools from 40 to 100% white
did not change appreciably between 1970 and
1973 although significantly more of those stu-
dents were attending the 40-59 and 60 -79%.
white schools by 197a

I The general conclusions found here are
corroborated hy David J Armor, "School and Fam-
ily Effects on Black and Mite Achievement A Re-
examination of the 1.SOE Data," in On Equal:6 of
Educational Opportunit. eds Fredenck Mosteller
and Daniel P Moynihan (New York- Random
House, 1 9 i 2 ) . pp 196 9S.



EXHIBIT 31. Level of NCW White Achievement_ Ageo9. in Relatiop
to Percent-White Composition of the Schools. 1970 and 1973
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2.-1,rrnor concludes that while integration ma) be
an important factor for black achieement, blacks
might still neveruttaln full achievement equality until
their individual family life sty le c tc-ries up to that of
whites " Armor, On Equal.t) ,of
Opportiim0, pp 225-26 Chnstopher Jencks et ,

Inequality. A Reassessment of the Effects 6f Farad>
and 'Schooling in America (New York Basic Books

.

I
'1972). The authots, reinforce the conclusions of
EEOS and its reanalsis that present vanations in
school resources have little to do with achievement.
The EEOS, Project Talent and Plowden study in
England all indicate that while certain facilities and
policies sometimes have a slight relationship to
cognitive achievement, the general effect of variations
is slight or unpredictable

3a
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APPENDIX A0

THE CALCULATIONS OF MEANS AND MEAN DIFFERENCES
f

In general, if the
different, the
combined

of two groups are
rage performance of the
is not obtained by simply

averaging the mean performance of the two
ups. 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
land 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:

44gro

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 Southeastera-45facks' and

t.

whites' average achievement declined 1.1 and
12 percentage* poi*, respectively, although
the average achievement of Spatheastem
13-year-olds de,cliped only 0.1 percentage
point. This apparent inconsistency is caused
by a shift in thflproportion of blacks in the
Southea,st-Nm70.293 in 1969 to 0.236 in
1972 and is. demonstrated in the following
computation:

1969 Southefst average perfornuince:
55.4% = 7293 (42.4%) + 0.707 (60.8%).

1972 Southeast average performance:
55.3% = 0.236 (41.3%) + 0.764 (59.6).

Differenii: -0.1%.

In this mputation, the Southeast perform-
ance is e slim of the Southeast black and
white performance multiplied by the pro-
portion.'-of 13-year-olds in each group. The
proportion of whites increased and the pro-

.portion; of blacks decreased by 5.7%. Had the
propOrtions remained the same, the
13-yedr-old performance in 1972 would have
been 0.293 (41.3%) + 0.707 (59.6) = 542%,
and the Southeast would have also declined
12 ptrcentage points instead of 0.1.

3'r
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APPENDIX B

CONFIDENCE INTERVAL ESTIMATES

Exhibits B1 and B2 present
confidence-interval limits for the mean differ-
ence in achievement in science between
1969-70 and 1972-73. For each grout,- 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 Exhibit B1 it can be stated with
95c; confidence that the average change in
science achievement for 9-year-olds in the
NCW region oeclingd between 0.7 and 3.1
percentage points.- On the other hand, we
cannot speak with confidence about the
observed change for 9- year -aids in the

oaf

Southeast, since it is almost as likely that
performance improved as it is that
performnce declined.

The data in Exhibits B1 and B2 show that
only 9-year-old blacks in the Southeast
improved significantly at the 5% level. Except
for Southeastern 17-year-olds, who declined
significantly at the 5% level, all other South-
eastern groups showed no significant change
at the 5% level. All NCW groups except
t7- year -old blacks showed significant declines
in achievement of the 5% level.
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