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RANDs Institute on Lducation and Training conducts policy analvsis
to help improve education and training for all Americans.

The Institute examines all forms of education and training that peo-
pte may get during their lives. These include formal schooling from
preschool through college: emplover-provided training (civilian and
military); post-graduate education; proprietary trade schools; and
the informal learning that occurs in families, in communities, and
with exposure to the media. Reexamining the field's most basic
premises, the Institute goes bevond the narrow concerns of ecach
compenent o view the education and training enterprise as a whole.
ft pavs special attention to how the parts of the enterprise affect one
another and how they are shaped by the larger environment. The
Institute:

* examines the performance of the education and training system

o analyzes problems and issues raised by economic, demographic,
and national security trends

o cevaluates the impactof policies on broad. svstemwide concerns

* helps decisionmakers formulate and implement effective solu-
tions.

To ensure that its research atfe s policy and practice. the Institute
conducts outreach and disseminates findings o policvmakaers, edu-
cators, rescarchers, and the public. 1t also trains policy analyvsts in
the field of education.

RAND is a private, nonprofitinstitution, incorporated in 1948, which
engages in nonpartisan research and analvsis on problems of na-
tional security and the public welfare. The Institute builds on
RANDYs long tradition—interdisciplinary, empirical research held (o
the higheststandards of quuality, objectivity, and independence.
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Errata Sheet

MR-488-LE, Student Achievement and the Changing American Fam-
ily, by David W. Grissmer, Sheila Nataraj Kirby, Mark Berends, and
Stephanie Williamson, 1994.

p. xxix At the end of the first paragraph, insert the sentence:
“These findings are not unique to this study but have been reported
previously by several other researchers.”

p. xxxv The second complete paragraph, first sentence. should
read: “As pointed out by others, using the SAT scores .. .."

p. xxxvii The first sentence after the heading Explaining minority
test score gains should read: “Minorities have made significant gains
in test scores over the last 20 vears and our study shows that a large
proportion of these gains was unexplained by family changes.”

p. 1 The last line in the first paragraph should read:
“Unfortunately, there is little agreement about what has caused the
changes in national test scores over the last 25 years—and indeed
there are even differences in perception about what the direction of
test scores has been.”

p.12 At the end of the last paragraph, insert the sentence: “This
gain in test scores and the differential gains by racial/ethnic groi:ps
have been noted earlier by others (e.g., Koretz, 1986, 1992).

p. 20 The second sentence should read: “In addition to the
NAEP tests of 9-, 13-, and 17-year-old students, .. ."

p.49 In the equation for z; the second X should have a bar over
it X,

p. 50 In Table 5.1. the definition of college graduat: for mother’s
education and father's education should read: “=1, if education 2 16
vears.”




p. 52 The last word in footnote 2 shouid be changed to “cases”
instead of “variables.”

p. 62 The top of the page should read “found in the NLSY. The
effect of having a father with a college degree is also larger for math-
ematics.”

p.63 The last paragraph, second sentence, should read: “...and
the gross effect takes into account...."

p. 64 The heading on Figure 5.3 should read “Mathematics” and
not “Mathematic.”

p. 74 The last line in Table 5.8, Adjusted R for blacks, should
read “0.100" not “0.010.”

p. 83 The last line should read: “The NELS estimated differences
are somewhat smaller than those of the NLSY by about 0.06-0.09
standard deviation units.”

p. 87 In Table 6.4, add + signs to numbers in the last column that
do not now have minus signs.

p. 98 The first sentence under the heading Residual Differences
should read “Figures 7.9 and 7.10 show the residual differences . ..."

p. 112 In the third equation, y should be Y.
p.113  Delete one of the two < signs.

p. 117 In Table B.3, add + signs to numbers in the last column
that do not now have minus signs.
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PREFACE

There is considerable debate in our society and in the research com-
munity about the direction and causes of changes in student perfor-
mance over the last 25 vears: whether student performance is getting
better or worse, whether the dramatic changes in family and
racial/ethnic characteristics have affected average student achieve-
ment, and whether the greatly expanded investment in education
and other social programs and policies directed toward cqual educa-
tional opportunities were offective in improving student pertor-
mance.

These questions are among the most important public policy issues
affecting our society’s future. The proficiencies and future perfor-
mance of our children will be partly responsible for our competitive
cconomic position in the world economy.  In addition, children’s
outcomes will partly determine how much future public spending
will be required to pay for such programs as prisons and the eriminal
justice svstem, welfare, unemplovment, and job training, as well as
health expenditures arising from treatment of addictions and victims
of violent crimes.

Better answers to these questions would help determine how to more
effectively atlocate the approximately $275-8325 billion of public re-
sources for K-12 ecucation and social programs directed to support
families and improve student outcomes. Answers to these hasic
questions would also help establish whether tundamental  Lool
reform is needed and. if so. help provide directions tor telorm o
schaols and school imancimg,




Q

ERIC

Aruitoxt provided by Eic:

v Student Achievement and the Changing American Family

The effectiveness of public policies and investments directed toward
children cannot be evaluated without accounting tor the changing
characteristics and demographics of the American family. Many be-
lieve that the family has deteriorated in its capacity to support the
development of children. They point to rising levels of single-parent
families and working mothers, a greater proportion of children in
poverty houscholds, and a higher incidence of births among voung,
unmarried mothers.

Besides changes in family characteristics, the proportion of children
from Hispanic and Asian backgrounds has increased markedly over
the fast 25 vears, mainty due to immigration  There has atso been a
more gradual increase in the proportion ot children who are black.
These changing demographic trends also can affect average student
performance. If family and demographic characteristics are kev fac-
tors related to changes in average student achievement, then they
must be taken into account before attempting to evaluate the
cffectiveness of increases in public investments and changing public
policies.

[n this study, we firstestimate the effeet that changing family charac-
teristics and race/ethnicity of students would be expected 1o have on
national mathematics and verbal/reading achievement score trends
of L1-18-vear-old vouth between 197071975 and 1990. Second, we
compare these estimated effects from changing familv/demographic
characteristics to actual trends in national achievement scores 1o see
how much of the actual trend might be accounted for by changing
families and demographics. Third, we estimate the residual etfect
that cannot be accounted for by familvZ/demographic trends and
offer several hypotheses that might help explain the patterns of the
residual effects.

This reportis intended for government policymakers, educators, re-
searchers, parents, and taxpavers interested in how to effectively and
efficiendy toster higher student achievement. Research support to
build the database used in this analysis was provided jointly by
RAND's Institute on Education and Training (11:1) (hrough a grant
from the Lillh Endowment Inc. and by the Office of the Assistant Sec-
retary of Drefense (P&IRY. The Depattment of Detense is the nation's
largest employer of vouth, and as such is vitally concerned with
changing levels of achievement among the nation’s vouth, The re-
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Preface

sults and policy implications of our research are being documented
in two separate reports: one for those primarily concerned with do-
mestic issues, and the other focusing mainly on concerns of defense
policymakers. The results for domestic audiences are summarized in
MR-535-LE. Student Achievement and the Changing American
Familv: An Executive Summary. This report was written under the
aegis of the 1ET.
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SUMMARY

BACKGROUND AND PURPOSE OF THE STUDY

Fhere is a continuing national debate on the qualite of our children's
family enviromment. the quality of their schools, and how changes in
families and schools may be affecting the level of student achieye-
ment. Within this debate, guestons remain about whether public
policies and increased investments in education and social programs
are effective in improving student achievement. In addition. as the
student population becomes more racially and ethnicaily diverse,
there is growing concern about the inequality of educational out-
comes hetween minority and nonminority students.

Motivitting these concerns are negative perceptions about achieve-
ment trends, the changing tamiby environmment. and the ellectivencss
ol social programs and public education. -Specifically, these include
the foltowing:

\ pereeived decline in student achicvement as measured n
scores on the widely publicized Scholastic Aptitude Tewt (SAT).

A pereeived deterioration i the family environment, with par-
ticular conphusis on four trends: increase in the number ol (een
mothers and out-of-wedtock births, increase in the number of
children living in poverty, increase in the proportion o mothers
working. and increase in the number of chitdren living in single-
parent families.

Phe perceived ietfectiveness of the very Linge increases i the
real per-pupil K12 educationat expenditures and other socidl

PAruntext providea by emic [f - -




AVIL student Achievement and the Changing \imetican Fanuly

yroerams over the last 253 vears in producing higher student
o . tal
achievement.

Trving to sort out the relative contributions of families, schools, and
social programs to student achievement is a complex exercise, for
woveral reasons.  First, there are conflicting wends i student
achievement, depending on which tests are used, and a great deal of
caution needs to be observed in selecting a representative testand in
interpreting its results. Second, explaining trends is difficult because
several factors perceived o affect student achievement have all
changed dramatically: the family environment, demographic mix of
tudents, school quality, public policies directed toward providing
equal educationatopportunity, and public investment in schools and
social programs. Third. assessing ihe effect of public policies and in-
vestment is problematic partly because empirical evidence indicates
that familv and dc.nographic changes probably have the Targest
offects on test seores; thus, family/demographic effects on student
achievement need to be estimated belore making assessments of the
clfect of public policies and investment.

Ihese substantial changes—in family and demographic characteris-
tics of students, the initiatives to provide equal educational oppor-
tunity through such policies as integration of public scheols and
hilinguat education programs, and the increased public investment
in schools and social programs—all combine to make the last 25
vears a unique period inoour history and provide a unique
opportunity to understand the trends in student achicvement and
their causes.  Understanding how our families and schools have
changed. the impact of these changes on student performance, and
whether public policies and investment make a difference will hetp
provide answers to some of the most important public policy
guestions affecting the future of our society.

Answering such questions and sorting out the relative contributions
of the various lactors to student achievementis the main purpose of
this overall project. The present study primarily focuses on estimat-
ing the change in achicvement test scores that can be attributed to
changing family and demographic characteristies. Family charac-
teristics included in the analysis are fomily income, Tamily size,
parental education levels, age of mother ac child's birth, Tabor forcee
participation of the mother, and single-parent families. Our analsis

21
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Summan

estimates the expected effects that changing family environmentand

- demographic characteristics would have had on the student

achievement scores of a national sample of students ages 14-18
between 197071975 and 1990. The direction of the predicted effects
of these family changes on test scores can provide evidence on
whether the familv environment in 1990 is more or less supportive of
student achievement compared with the environment of similarly
aged students in 197071975, 1f we predict a decline in scores due to
family changes. this would reinforce the common perception that
the family environment has indeed deteriorated over this time
period; a predicted increase in scores would indicate more
supporiive family characteristies and environment in 1990,

We compare our predicted changes in test scores from familv/demo-
graphic changes o actial changes in achievement scores of national
samples of vouth from 197071975 to 1990 in order to gauge the effect
of factors other than family and demographic characteristics on stu-
dent achievement. I the residual between actual changes in test
stores and predicted changes based on familv/demographic etfects
alone is positive. then this would suggest that other factors had a

positive effect on test scores, while a negative residual would suggest
the opposite,

Two major factors that could help account for a positive residual
between actual score changes and those accounted for by familyv/
demographic changes are (a) changing public policies in the area of
equal educational opportunity and increased levels of public invest-
ment in schools and children, and () changing productivity of
schools. The residual can provide some evidence about whether ef-
fects from public policy and public investmentand changing schools
dTe present.

To help determine if the pattern of residual ditferences is consistent
or inconsistent with positive effects from public policies, public in-
vestment, and schools, we estimate family effects and residual differ-
ences for black, Hispanic, and non-tispanic white vouth. His possi-
ble that minority and nonminority families mayv have changed in
different wavs over this period and that the predicted family effects
differ across these groups, [n addition, the effects of public policies
and mvestment would not be the same across racial/ethnic groups
hecause public policies concerning equal opportunity and additionat
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public investment in education and social programs were differen-
tially targeted toward minority and/or lower-income families, chil-
dren, and school districts. Thus, we might expect the indicators of
these effects o be larger for minority groups. As such, our analysis
provides separate estimates of family effects. the predicted change in
test scores based on these family effects, and the gap between actual
and predicted test score changes for blacks, Hispanices, and non-
Hispanic whites

METHODOLOGY

The methodology consists of three steps: (1) developing quantitative
models linking student achievement to family and demographic
characteristics; (2) using these models 1o predict test scores for a na-
tional sample of children using their family and demographic char-
acteristics from 1970, 1975, and 1990; and (3) comparing the mean
changes in these predicted test scores between 1970/1975 and 1990
(changes due to family and demographic characteristics) to actual
changes in test scores of a national sample of children and estimat-
ing a 1esidual notaccounted for by family/demographic factors, This
pattern of residuals can provide initial evidence that additional
Lactors—hypothesized o be primarily changes in schools. public
policies, and public investment—may  have affected  student
achievement.

Step 1: Estimating How Much Family and Demographic
Characteristics Affect Test Scores

We tirst estimate models linking test scores to family and demo-
graphic characteristies: we have used two quite different nationalty
representative samples of o olescents. The datasets are the National
Longitudinal Survey of Youth (N1SY), 1980, from which we selected
students aged 15-18 vears, and the National Education Longitudinal
Survey (NELS), 1988, which samples eighth graders. The dependent
variables in the models are the standardized scores for mathematics
and verbal/reading tests that were administered to all children in the
samples, Test scores are assumed to be a function of a set of inde-
pendent iy and demographic variables that are common to both
surveys,  These include tamily income, family structure (single-
parent or two-parent houscholds), family size. parental education,
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fabor-force participation of the mother, age of the mother at child’s
birth, and race/ethnicity. These are the primary family variables that
have changed over the last 20 vears and have been linked to student
achievement.

Step 2: Estimating How Much Changing Families and
Demographics Between 1970/1975 and 1990 Would
Change Test Scores

These equations are then used to predict test scores at the individual
tevel for a representative sample of .S, children of similar ages in
1970, 1975, and 1990, extracted from the March Current Population
surveys. We compute the mean shift of the distribution of test scores
from 1970/1975 to 1990 to provide an overall measure of the et ef-
feet of changing Family and demographic characteristics on test
scores. \We make black/nonblack comparisons using the 1970 and
1990 data; comparisons for three racial/ethnic  groups—non-
Hispanic whites, Hispanics, and blacks—are done using the 1975 and
1990 predicted test scores.?

Step 3: Estimating How Much Changing Family and
Demographic Characteristics Can'Account for Actual
Test Score Changes

The third step is to compare the changes in test scores predicted
from changes in family and demographic characteristies to actual
changes in nationatl test scores. Although SAT scores are probably
what the public most often uses to form opinions about national test
score trends, these scores are serioushy flawed as indicators of how
the average achievemenu of American students is changing, for
several reasons (Koretz, 1986).  First, the SAT sample is not a
representative sample of U.S students. Second, the sample contains
a constantly changing proportion and composition of students, and
this has introduced a downward bias in scores over time. Third. from
our perspective, a more serious flaw is that the SAT sample excludes
students not going to college. As evidence cited below indicates, the

e hnat omselves o black nonbha b conpunsons tor the 19761990 penod because
the Canrent Population Sunev does notadentfy Fhispanm s 1970,
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fargest changes in scores over the last 20 vears have probably
occurred amaong lower-scoring students, who are less likely to go to
college or o take the SA'T. Thus, the SAT scores probably missed the
students making the largest changes.,

The National Assessment of Educational Progress (NAEP) is a set off
standardized tests that has been given by the Department of Educa-
tion since the carly 1970s to a nationally representative sample of
students aged 9, 13, and 17 vears. The questions used for compar-
isons over time have not changed and thus can be used for making
comparisons of student achievement over time. These tests provide
the best data to monitor the achievement trends of .S, students
over the last 25 vears. We compare the NLSY results for 15-18-vear

old vouth o NAEP scores for 17-yvear-olds and the NELS results for
eighth graders 1o NAEP scores for 13-vear-olds. These comparisons
allow us to calculate what proportion of the actual score change s can
he attributed to familv/demographic changes and what remains (o
be explained by other factors.

RESULTS

The analvsis and evidence teported here support a more positive pic-
ture than is usuatly drawn of the achievement ot American students
aged 14-18 vears, the capacity ol American lamilies to support that
achievement. and the efectiveniess of public policies and public in-
vestment.

How Much Do Famiiy and Demographic Characteristics
Affect Test Scores?

The results from the NELS and NTSY both show Large differences in
tost scores tor family /demogriphic characteristios and great similar-
ity in the ditection and relative significance of these differences, Fig-
ute S.1 shows simple comparisons of mathematics test scoress

“the matheniane s and verhal readmg test scare ditterences show fany <imvla pat
tets and sze s ot dilterenoe
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Figure S.1—Simple Difterences in Mean Mathematics Test Scures lor
Seleeted Groups, NLSY and NELS

among vouth in different tvpes of families from the NLSY and NEIS. ¢
Fhe figure shows large difterences among the average est scores of
children Hving in families with different levels of parental cducation
or ol different racialzethnic background. Forinstance, a child whose
mother or father graduated from college scores approximately 1.0
standard deviation higher than a child whose mother or father did
not graduate from high school, while black and Hispanic vouth score
from 0.50 to 10 of a standard deviation lower than non-Tlispanic
whiti-touth.

Somewhat smatler test score differences are evident among voung
people bving in families with different levels of annual incone

Wennhze a consistentieaste  prapetion ob a standad devaton tinoughes-t to
measuie diflerences mest seores Another neasute commaoniv used i reparing test
scores s the pereentle This shows the velative stndimg of o patcudar score and
measteres the proporiion ot chddien sconng lower than that score. VL of g stan

dand devinon diference o test scotes s appooimately 3 pereentle poimts tor most
chddess Sawo pronps o chnfdren whose average scores obffer by vt a stand.aned
devianon would idicate that one group scores on average 4 percentle pomies
Ingher thear the other gioup
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(840,000 versus $15,000), families of different size (four siblings ver-
sus one sibling), families having older or vounger mothers (age 30 at
birth versus age 18), and two-parent versus single-parent families.
For instance, children living in twvo-parent families score about 0.30
to 0.0 of a standard deviation higher than those in single-parent
families, while children in large families score approximately 0.30 of
a standard deviation lower than children from smaller families.
There is linde differenee in test scores between those with working
mothers and those with nonworking mothers.

Public debate and the press often focus on these simple comparisons
of achievement scores for different family and demographic charac-
teristics and mistakenly auribute the difference in scores hetween
two groups to the particular characteristic in which the groups differ.
Such inferences are misleading, howcever, because the students being
compared usually differ in several characteristics. not just the one
heing cited. Tor instance, voung people in higl c-income families
are stlsn more likely 1o have parents with higher levels of education
and o be nonminority, fhus, the difference in average test scores
between children from high-income families and those from low-
income lamilies is probably due to a combination of factors, not just
income alone. A better measure of the effect of income on test scores
is a controlled comparison of two groups of young people who have
similar family characteristics except for income. This is true for oiher
characteristies as well,

Figure S.2 summarizes these controlled comparison difterences for
mathematics scores. !

Ehis figure shows that the net effect of each factor is considerably
smatler than the simple comparisons in Figure S.1. However, the
controlied differences remain significant for certain characteristics,
-or example, vouth whose parents are college graduates score about
0.50 of a standard deviation higher than vouth who are otherwise
<milar but have parents who did not graduate from high school. In

"Ehese eltects e denved by using the estimates from our mubtivatiate model of sty
dero achieyvement Maitivanate maodels allowy us 1o examine the elfect of a patticulin
anactensie Lolding constant othe npattant rariables,
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Figure S.2—Net Differences in Mean Mathematics Test Scores for
Selected Groups, NLSY and NELS

addition, controlling for other family characteristics, the difference

between blacks and nen-tHispanic whites is 0.50 of a standard devia-

tion, and the difference between Hispanics and non-Hispanic whites

is somewhat smaller. Youth with different levels of family income or

different family sizes show much smaller differences in test scores.
E Controlled test score differences due to family structure and labor-
' force participation of the mother appear to be negligible. These re-
sults suggest that the simple differences between youth scores in
single- and two-parent families arise direcily from other dificrences
in family characteristics, such as family income, parental education,
or family size, rather than the structure of the one-parent versus two-
parent family itself.

- How Much Would Changing Families and Demographics
| Change Test Scores?

We use the estimates from the multivariate models Gvhich formed
the basis for Figure .2 abover to predict the changes in test scores

; that would be ¢ pected due o the changes in family and
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demographic characteristies that occurred between 197071975 and
194940).

We find that 1i-16-vear-alds lving in U.S. tamilies in 1990 would be
predicted to score higher, not lower, on tests compared to youth in
families in 1970, The <ize of the shift in mean scores is approximately
0.20 of a standard deviation. This means that vouth in 1990 would be
expected to have scores about 7 percentile points higher than their
counterparts in 1976, based on combined changes in demographic
and family characteristics. 1t should be emphasized that these find-
ings estimate arerage effects when taking account of all American
families with T4=-18-vear-olds.

Our analysis suggests that the most important family influences an
student test scores are the level of parental education, family size,
family income, and the age of the mother when the child was born.

Of these variables. the two that have changed most dramatically in a
favorable direction are parental education levels and family size.
Children in 1990 are living with beder-educated parents and in
smaller families. These factors are the primary reasons that changes
in family characteristics would predict higher test scores. FFor exam-
ple, 7 percent of mothers of 15-18-vear-old children in 1970 were
college graduates, compared 10 16 percent in 1990, whereas 38 per-
cent did not have high school degrees in 1970, compared to only 17
percentin 1990, Similar, but somewhat smaller. changes occurred in
the educational attainment of fathers. Changes in family size were
also dramatic.  Only about 18 percent of 15- 18-vear-old children
lived in families with at most one sibling in 1970, compared to 73
pereentin 1990

Our analysis indicates that average fammly income changed little over
the period 1970 o 1990 (in real terms), so itwould not be expected to
dffect average test seares, However, the decline in family size cou-
pled with unchanged average family income mean that family in-
come per child actually increased from 1970 1o 1990,

One change that has had a slight negative effect on test scores is the
small decline in the average age of the mother at the child's birth,
This is due partiv to increased hirths to vounger mothers, hut also to
the decline in family size. which reduces the number of children
barn to older mothers.,
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The effectof the large increase in working mothers and single-parent
families is more compley (discussed in more detail below). Our
equations imply that the large increase in working mothers would—
other things equal—have a negligible or small positive effect on
vouth testscores. However. the mother’s labor-force participation is
measured when the vouth was approximately 14 years old, so our re-
sults may notapply o vounger children.

In the case of the increase in single mothers, our models imply no
negative effects from the changed tamily structure alone. However,
such families tend o have much lower income levels, so the predic -
tions for vouth in these families incorporate a negative impact due to
increasing numbers of poor, single-parent families.

We turn now to the results by racial/ethnic group between 1975 and
1990, Figures 8.3 tmathematics) and S (verbali show the estimated
family eftects separately for non-Hispanie whites, blacks, and 1His-
panics as well as the total vouth population between 1975 and 1990.
Higher mathematics scores in 1990 would be expected for 14-15 and

. RAND % & - ~ .
Mathematics

|
] Age 15-18 (L] Non-Hispanic white !
— 1E7 Black i
— (Il Hspanc |
1] Total population [
[
E
e T r—
| Age 1415 ;
i
] %
F ?
| : : ' | 1 :
0 (O] oo 03 0d 05 J 07
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Figure 8.3 - Fstimated Familv and Demographic Effects on Mathematics
Test Scores Between 1875 and 19490 by Racial/Ethnic Group
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Figure S.4—Estimated Family and Demographic Effects on Verbal Test
Scores Between 1975 and 1990 by Racial/Ethnic Group

15-18-vear-olds for cach racial/ethnic group based on changing
family characteristics. The data show that non-Hispanic white and
black vouth have similar predicted family gains of approximately
0.20 of a «standard deviation, but Hispanic vouth show smaller gains
of approximately 0.05 of a standard deviation. Verbal/reading score
comparisons show slightly  higher gains than comparisons for
mathematics, although the pattern s similar by racial/ethnic groups.
The positive changes in the black familv in terms of increased
parental education and reduced family size are actually greater than
those for non-liispanic white families, but there were offsetting
increases in births to vounger and single mothers. The smaller gains
for Hispanic vouth are explained by smaller increases in parental
education, falling family income, and smaller reductions in family
size compared to that of black families. This is probably due to the
continuing immigration of large numbers of Hispanic families into
the population, many of whom may have lower levels of educational
achievement and fewer labhor-marker skills than previous waves of
immigrants {Borjas, 1990).

31
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How Much of Test Score Changes Can Be Accounted for by
Changes in Family and Demographics?

We compare our projected family/demographic effects on test scores
1o actual trends in NAEP test scores over similar time periods and for
similar age groups to see how much of the actual changes might
plausibly be attributed to changes in family/demographic character-
istics. We first look at the trends in NAEP test scores. Figures S.5 and
S.6 show NALP score differences by racial/ethnic group beuveen
1975 and 1990 for 13- and 17-vear-old students. The results show
gains in actual scores on both mathematics and verbal/reading for
13- and 17-year-old students for each racial/ethnic group.

The NAEP gains for black and Hispanic students are significantly
larger than those for non-Hispanic white students on each test for
both 13- and 17-year-old students. Gains are from 0.45 10 0.65 of a
standard deviation for black students, 0.15 to 0.50 of a standard
deviation for Hispanics, and around 0.00 to 0.15 for non-llispanic

AAND A%/ Re s
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Figure S.5—Change in NAEP Mathematies Scores by Racial/Ethnic Group
Between 1978 and 1990 for 13- and 17-Year-Old Students
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Figure S.6—Change in NAEP Verbal Scores by Racial/Ethnic Group
Between 1975 and 1990 for 13- and 17-Year-Old Students

whites. The gains for black and Hispanic students have significantly
: narrowed the gap between them and non-Hispanic white students—

e although a large gap remains.  Figures 8.7 (mathematics) and 5.8
- verhal/reading) show these reductions in the test score gap among
: racial/ethnic groups.

We subtracted the predicted change in test scores (due to family/
demographic effects) from the actual change in NAEP scores to com-
pute a residuat effect. Figures S.9 (mathematics) and S.10 (verbal/
reading) show these residuals, The data for mathematics show no
residual gain for non-Hispanic white students, indicating that their
gains in test scores could be accounted for entirely by family effects.
But there are Large positive residuals for Hispanics and black stu-

dents, suggesting that changing family characteristics alone cannot
i explain the large gains made by these students. In fact, changing
T family chavacteristies account for only abouta third of the total gain.

5 33
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Figure . 7—Comparison of Differences Between Racial/Ethnic Groups in
NAEP Mathematics Scores in 1978 and 1990

For verbal/reading scores, the data generally indicate smaller resid-
ual gains than for mathematics, but still show substantial black and
Hispanic residual gains not accounted for by family effects. The
verbal/reading data also show that non-Hispanic white students
have a small negative residual for both age groups. indicating that
their NAEP gains were not as large as would be expected from family
changes.

DISCUSSION OF RESULTS AND FUTURE RESEARCH
The American Family

We hine used a single measures . seores --to view the effects on
vouth of changes in the familv, L ile other meastres ol children's
development mayv show different results, this measure provides no
evidence of a deteriorating family environment for vouth who were
FE-EB i 1990 compated to vouth who were 14 18 in 197071975,
Strce bimilyv influence stares carly i child's lite and prohabiy has
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Figure $.8—Comparison of Differences Between Racial/Ethnic Groups
in NAEP Verbal Scores in 1975 and 1990

cumulative impact, the analysis essentially compares families from
the late 1950s and 1960s 1o those from the 1970s and 1980s.
Although dramatic changes have occurred in the characteristics of
American families. in this period—some positive, some negative—
attention has focused almost exclusively on the changes pereeived to
be detrimental to children. The families in 1990 have more highly
- educated parents with fewer children and similar levels of family
income compared to the families in 1970/1975. These characteristics
are strongly retated to student achicvement and are the primary
. reason  for predicted test score gains due to changes in
- familv/demographic characteristics.,

Although our results show that average real tamily income changed
litthe over this period, this average masks two significant changes.
Family income has been maintained for many two-parent lamilies
i only by having two wage carmers, and family income declined
’ significanty for many children in going from a two-parent to a
single-parent familv. However, other characteristics ol a fumily can
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Figure S.9—Residual Difference Between NAEDP and Family Effects on
Mathematies Test Scores for Different Racial/Ethnic Groups, 1978-1990

be changed when a tansition is made from a nwvo-parent to a single-
parent family or from a nonworking w0 a working mother.  For
instance, these decisions can change attained educational levels,
family size. and the timing of births. So the interpretation of the
cffects of inereased numbers of working mothers and single-parent
families must take account ol their indirect effects on other variables
aswelbas direct effects.

Ouranalysis accounts for these indirect effects of inereased numbers
ol working mothers and single-parent families as well as direct
effects. Our results indicate that the direet effects on achieverment
are very siall from-increased numbers of working mothers and
single-parent families,

The lack of a divect effect from the structure of a single-parent family
ts a litde surprising. fHowever, this mav partly be explained by
previous but unmeasured  conditions that existed for children
currently in single-parent Lamities when they were in their original
Wo-parent famile. For instance. sustained marital conflict, often
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Figure §.10—Residual Difference Between NAEDP and Family Fifects on
Verbal Test Scores for Different Racial/Ethnic Groups, 1975-1990

involving children, can occur before divoree, Sustained conflict
within a family can significantly affect children’s development, and
children who live in single-parent families resulting from divoree are
probahlv much more likely to have been exposed o this detrimental
environment in their original family. Thus. for these children. the
transition 1o a single-parent family may not have direct negative con-
sequences and, in some cases. might even create better develop-
mental environment. Thus, the lack of a direct effect on achieve-
ment—once other famity differences are accounted for—from being
in a single-parent famity cannot be extrapolated to imply that chil-
dren who live in a nonconflictual or positive two-parent environ-
ment would do as well ina single-family environment.

Our analvsis foctses on changes in families with children aged 14-18
hetween 1970 and 1990, Some believe that the family environment
mav have worsened for younger children, particularly during the last
en vears, Phere is some evidenee to suggest that actual test score
gains and estimated familv etlects are snller for vounger age groups
and for more 1ecent time periods (1980-1990). Purther research s
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ongoing to see il the conclusions in this report are also true for
vounger children (age 6-10) over the same time period, and whether
trends and effects are changing in more recent periods.

Test Scores as Indicators of School Quality

Comparisons of simple. unadjusted test scores from one year to the
nextor across different schools or districts do not provide a valid in-
dicator of the performance of the teachers, schools, or school dis-
tricts unless the differences in scores are very large compared to what
might be accounted for by changing demographic or family charac-
teristics. This is rarely the case: so, any use of unadjusted test scores
tojudge or reward teachers or schools will inevitably misjudge which
cachers and schools are performing better.  tndeed, the evidence
provided here hints that a stronger case could be made that teachers
and schools with large numbers of minority students may have been
responsible for the most significant gains in test scores over the last
20 years, while family effects—not schools—may have been respon-
sible for gains in nonminority scores.  Although more research is
needed to test these hvpotheses, this evidence illustrates  the
possibility of dramatic changes in perspective that more detailed
analvses can provide.

Likewise, simple unadjusted nationwide test scores can he mistead-
ing as a basis lor judging school quality, even if the statistical sample
of students taking the tests represents the U.S. student population,
Since family and demographic effects can atfect scores as well as
schools, the test score trends need to be adjusted for such effects
hefore preliminary judgments are made about schools.

Using the SAT scores as a “report card on American education” is
even more tentous, since the SAT does not even draw a valid statisti-
cal sample of U.S. students. The testand samples of students taking
it were never designed to provide indicators of national trends in
achievement or qualitn of schools. or provide a report card on
American education. NMorcover,  the two flaws in the statistical
sample—an - expanding proportion and changing composition of
high school strdents taking the test and exclusion of non-college-
bound students both bias the test scores downward. Excluding the
non-cotlege-hound  students means that the SAT isses those
students making the fargest gains over the last 25 vears.
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The purpose of the SAT test is to improve the college admissions
process by providing scores that are comparable across individual
students. As long as comparisons are restricted to individual stu-
dents, the test can provide useful information about students apply-
ing to college. However, any aggregation of test scores above the
level of the individual student—by high school, school district, state,
or the nation—is simply uninterpretable as a measure of student
achicvement trends or of quality differences among schools, school
districts, or states,

An unfortunate fact is that the public perception of school quality is
partly shaped by the ever-c wailable, but flawed, SAT scores. SAT
wcores can sfrongly influence public perceptions because they are
more familiar, repeated frequently, have salience to people’s lives,
and often support existing opinions. Reporting of aggregated, unad-
justed SAT scores for high schools, districts, states, or the nation ap-
pears not only to serve no useful public purpose, but to confuse and
detract trom what should be a well-informed public debate about
our familics, schools, and students. Terminating the publication of
unadjusted aggregated SAT scores might also give more cmphasis
and resources to the more statistically accurate national tests.

Improving Data for Resource Allocation in Education and
Social Policy :

Significantly better estimates of family, school. community, and so-
cial policy eiects on test scores could be obtained if there were one
dataset that iegularly gave national tests and cotlected associated
datz from students, parents, schools, and communities.  Although
the NELS and NLSY data include this information, they do not pro-
vide trend data over time.» Such data could be collected through an
expanded NAEFP data-collection effort, with greater information
about parents, students, schools, communities. and district and state
educational policies. A companion NAEP sample that starts with
vounger children and follows them  longitudinally also scems

At o the Depaitment of Tducatnon niake 1t possible o analvze the seniar
<auple<of the Natvnal Tongatudinagl Sty of the Thgh School Chiss of 1072 NS 7
and the 1992 vave of the NEES. These datasets bave compaerable datia onctest seores
aned fanilv, school and conmmumty chaactenisties,
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essential for better evaluation of specific interventions and modeling
o the rate of learning for individual children over time.  These
changes would require significant restructuring of the NAEP design
aswell as a significant new dati-collection effort entailing significant
increases in costs.

Howcever, such data collected over time could provide trend data for
almost all key variables that affect test scores of school-aged
children. The result would be that changes in test scores could be
more reliably related to changes in families. schools, communitics,
children’s health, and district and state educational policies  The
longitudinal component starting with vounger children and larger
samples of at-risk children would support much better evaluation of
intervention programs as well as a much beuer understanding of the
origins of poor school performance.

Bewer data and rescarch not ondy help familics make better educa-
tonal decisions, but such data can support a much better allocation
of the $300 billion or more of public funds spent annually on K-12
cducation and on family, social, and community programs.  The
additional funding required to significantdy expand the NAEP would

pale in comparison to what could be saved through improved private
and public resource-allocation decisions that the data could support.

Assessing the Potential Effects of Public Policies and
Investment on Student Achievement.

Explaining minority test score gains. Our analvsis shows that mi-
norities made significant gains in test scores over the fast 20 vears
and that a large proportion of these gains was unexplained by familv
changes. The dramatically rising test scores of minorities have re-
sulted inca significant closing of the achievement gap between mi-
nority and nonminority vouth and less inequality in educational out-
comes. While this is a significant-educational accomplishment, a
stgnificant gap remains, It is important to understand what factors
contributed to these gains and whether they will continue to close
the gap in the future.

Fivpothesized factors that might eaplain the residual gains must
meet four eriteria, First, the hvpothesized cause must be cither em-
pirically Tinked te test scores or at feast plausibly linked 1o having an
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influence on test scores. Second, the factor must have significantly
changed for yvouth who were Fi=18 in 197071975 versus those who
were =18 in 1990, Third. it must have affected black and Hispanic
weores significantly but had essentially no impact on non-Hispanic
white scores. Fourth, it must be a factor that would not be reflected
through changing family characteristics.”

( hanging public policies in the area of equal educational opportu-
nity and increased public investment in children and schoots fii
these criteria. The policies direeted toward providing equal educa-
tional opportunin certainhy would have been different for 1.4-18-
vear-old vouth in 1970 who went to school in the late 1950s and
1960% as opposed to similar vouth in 1990 who went to school in the
Lite 1970 and 1980, + barriers that have heen removed to equal
“onal opportunitye for blacks primarily involve access 1o inte-
2ud probahly more competitve k12 schools, and improved
to higher edocation. While Hispanics might have also been
d by these policies, the policies insuring that fanguage was not
1 b o edueational opportunity might atso be expected o have
animpaacton thel testseores,

Sice the najor imipiementation of these pohiey changes occurred in

the 19708 aned 19805, they would be expected to atfect those children
crowimy up and attending school in the time period that corresponds
i o sample of 11 18-vear-ald vouthin 1990, ‘the effects of these
poiec . Clunges would dlso be expected o primarily atfect minority
wcates but o have hule impact on non-ispanic white scores, and
would probably not he reflected through changed family character-
Isties

Icieases e pubhc imvestment in K12 schools and social programs
diected at tamtlies and children also meet these eritera. vhere were
Jnnatic mereases m real public myvestment e schools and children
fam the T900s througi the 1980, Tor example, Puchs and Reklis
Pac estimted that per-capita aeal 1988 dollarsi public spending

dean oo, s eeaed o didase e esplaning e residoal nugia be

Coaad e ot televeson Woso one swoudd ave o shiow that s tudents whe
el s g acone Weber that decreased watchimg occaned between BEd

Senn Uy e s e was e tor black e Hispanee studerdas but not ot

d et e e ared At e deceas ed sienwane s not stnphe e
ot jevel ol patonts stheant ecBect neaomaltin annate maodel
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on children was $1,289 in 1960 compared to $2,946 in 1988 (about a 3
pereent increase per vear),  Part of this additional spending was
specifically targeted toward minority and/or vouth from lower-
income families. Since a greater proportion of black and Hispanic
families have lower incomes, these programs would be expected to
differentialty affect minority scores.

Although some of the increased spending on K-12 education was not
specifically directed toward minority vouth, school administrators
and teackas may have allocated more resources to lower-scoring
vouth, Since a greater proportion of black and Hispanic students
have lower scores, minority vouth would again be expected to be
most affected if this occurred. Social programs such as ead Start
and child health and nutrition programs directed at children and
families also fivthis pattern of differental effects for minority youth,
although the effect of some of these programs may have been prox-
ied by fanilv variables included in our models.

in addition 1o public investment and public policies, other possible
explanations for minority gains include migration trends that may
have placed minorities in different school distriets, changing moti-
vation of minority students, and perhaps differential returns to edu-
cation for minority versus nonminority youth,

One promising area of research is the development of improved sta-
tistical models incorporating the effects of multiple risks on children.
The child-development and maore clinically ortented literatare re-
peatedly focuses an the deleterious effects of multiple-risk factors on
children. The hypothesis implies that test scores might falt dramati-
caliy (nonlinearly or exponentially) when children are under condi-
tions of multiple risk. Basically, this means that the combined effects
on test scores of low family income and low levels of parental educi-
ton may be much Lirger than the additive, independent effects of
cach factor. Some students, then, may experience a slippery slope
where achievement falls drastically with every new risk thev en
counter. But the reverse side of the argument is that tor such ehil-
dren, as risks dedine, student achievement should go up diamati-
cally as well. Phe latter, if true, might help explain vapid gains in test
scores Tor fower-achieving children. We are exploring the implica-
tions of the multiple-risk hypothesis
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Explaining non-Hispanic white results. The lack of a residual
(mathematics) or a small negative residual tverbat/reading) for non-
Hispanic whites needs to be explored turther. One interpretation is
that tamily effects for nonminorities may be incorrecty captured by
a linear model, because marginat differences in income, family size,
and parental education affect higher-scoring vouth less than lower-
scoring vouth,” 1f the family etfects are smaller in reality, then there
would be larger positive residuals for non-Hispanic white vouth, who
tend to have higher test scores, onaverage.

A second hypothesis is that the public spending and changed public
policies simply did not benetit non-tHispanic whites for several rea-
sons. One is that the most efiective policies and programs may have
been directed primarily at minorities (desegregation, affirmative ac-
tion. hilingual programs, cte.). In addition, programs targeted o-
ward all lower-scoring students may have been less effective for non-
Hispanic white students because lower scoring non-Hispanic white
sudents are more often locited in rural areas. Hraral arcas have not
received a proportionate share of resources and attention, stidents
there may not have benefited to the same extentas students inurban
arcas. 1t may also just be more difficult to help lower-scoring rural
vouth due to their dispersion and the fack of economies of scale.

A third explanation is that while lower-scoring non-Hispanic white
vouth benefited from public investment, higher-scoring vouth lost
ground for several reasons. For instance. some have suggested a
weakening of the curricutum for higher-achieving vouth (Rock,
19871, Also, there may have been an impiicic tradeoft in producing
the large gains for minority or lower-scoring vouth. Successfulhy
addressing the problems of lower-scoring vouth may have resulted in
less emphasis and fewer resources Tor higher scoring students.
These are all itmportant issues that can be explored thrangh future
research,

AW have i s antetactive models st squaned tenns and ased these o esy

mating tnly effects Wiile the more comples models generally make oniv vers smali
changes (ess than (.02 of a standard desanons m the estimated size al the Liily
eltects, it should be noted that the laigest change s for non Hispanic white students
for teading rverhal scores when the vesulis show adechine m Lunily efect ol 000 of a
standard deviation  This reduces the size ot the negatine restchintl somewhat fon non

Fhapaine wiute stadents
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The Quality and Productivity of Schools

This study does not support the view that schools of -the 1970s and
1980s have deteriorated in significant wavs with respect to the
schools of the 19505 and 1960s in their instruction in mathematics
and verbal/reading skills. Moreover, it suggests that schools have
made significant progress in decreasing inequalities hetween minor-
ity and nonminority students. There have been several significant
changes in schools in this time period, including school consolida-
tion, large real increases in per-student expenditures, integration of
students, changing curriculum, smaller class sizes, and a more expe-
rienced and better paid teaching force. Some ol these changes may
have plaved a key role in boosting the scores of vouth, particularly
minority vouth.

However, the results are not as positive from the perspective of edu-
cational productivity. The concept of educational productivity-—
similar to that of cconomic productivity-—measures whether learning
fowput) per unit of resources tinputy is rising or fulling,  Learning
can change cither because more vears of education are achieved or
because more learning occurs per vear ol education. Learning also
has a dimension of breadrh and depth. Students today mav fearn a
wider arrav of subjects than students of the past. or they might learn
cach subjectin more depth. There are obvious tradeoffs among the
various components of educational productivity. For example, re-
sources can he devated to keeping vouth in schoaol langer, to teach-
ing a broader array of subjects, or to focus more resources on teach-
ing fewer subjects in depth,

While educational produe tivity has increased with regard 1o the in-
creased student completion rates over the last 20 vears, much Tess is
known about the tradeolt benwveen depth and breadth. For instance,
students in the 19508 and 1960s did not spend time learning com-
puter skills, and time tradeoffs may occur betveen leaming new
subjects and acquiring less in-depth knowled e of older subjects,
Unfortunately. there are no good overall meas ares of the hreadih of
student knowledge. Morcover, we do not know the precise level of
changing resources devoted to instruction in these arcas, It is possi-
ble that these added resources were used primarily to add to the
breadth of subjecis, nottheir depth,
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I we assume a constant level o resources and time devoted to sub-
jects, our analysis suggests that there appear to be no dramaiic gains
in the educational productivity of schools as measured by the math-
ematics and verbal/reading test score trends. However, these issues
need to be explored further before a full assessment can be made re-
garding the productivity of schools. Such an assessment would need
to take into account changes in curriculum (breadth and depth),
time and resources devoted to instruction, and school climate, and
how these contribute to educational productivity over ime.

FINAL COMMENTS

As discussed above. this study has highlighted several questions that
need to be answered through future rescarch. Developing more
complex statistical models that more accurately reflect children’s de-
velopment will further clarify the importance of the family, school.
and community contexts ard their cohtribution to childhood out-
comes. From our discussion, it is clear that we need to be cautious
when using averages across all students to gauge changes in test
scores. An average tends o obscure the fact that some groups of
students may have markedly different results and that conditions for
some may have worsened, lowering their achievement scores. Our
results should not be interpreted to mean that conditions have im-
proved for every student, family, or school—only that there has been
4 positive change when averaging across all T4-18-year-old students
over the last 20 vears.,
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Chapter One

INTRODUCTION

PURPOSE OF STUDY

Our current national concern with cconomic con.petitiveness and
the quality of our schools has focused-considerable attention on the
subject of student achievement as measured by standardized tests.
Test scores are increasingly being used to assess student proficiency
and the quality of our education svstem. Yet test scores themselves
are of vatue only it changes or differences in test scores can be re-
tated to factors causing the changes. Then test scores might provide
some policy guidance as 1o what further chahges might increase test
scores. Unfortunately, there s liade agreement about what has
caused the changes in national test scores over the last 23 vears—and
indeed even differences in perceptions about what the direction of
testscores has been,

Isolating the factors causing changes in test scores is difficult, partly
because dramatic changes have occurred in several factors that have
been dinked to student achievement. These factors include dramatic
changes in the characteristies of American families, the demographic
characteristics of students in terms of race/ethnicity, «d public in-
vestment and policies in educational and sociat programs.  Family
and demographic characteristics are among the strongest factors ex-
plaining differences in test scores. Therefore, the dramatice changes
that have taken place in the American family and in demographic
trends over the st 20-25 vears would be expected to affect trends in
stiudent achievement, The changes in the family are often cited as
detrimental to- children and include an increased proportion of
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children living in households below the poverty level. in single-par-
ent families. in homes with working mothers, or in families with
vounger, unwed mothers. The demograpiiic characteristics of the
student population have also changed—most dramatically in the
proportion of <tudents who are Hispanic. Given these changes, an
important question is: Did the family and demographic changes af-
fect student achiovement levels over the kst 20-25 vears?

During this same period, public investment in chifdren and families
increased marked!y (Fuchs and Reklis, 19921, Per-capita real expen-
ditures in K=12 education more than doubled from 1967 to 1992, In
addition. many new programs and policies directed at improving
children’s outcomes were initiated or expanded.  These included
Head Start, nutrition and health programs, compensatory education
programs. tie integration of public schools, and family income sup-
port. These programs might also be expected 1o improve student
achicvement.  However, previous empirical rescarch suggests that
their effects might be smaller than those associated with family and
demographic changes. As a‘result, the effect of changing public in-
vestment and public policies on test score trends cannot be accu-
rately estimated without first accounting for the changes in the fam-
ilv and demography.

Mhis study develops estimates of the expected effect of changing
family and demographic characteristics on student mathematics and
reading/verbal test scores of Lt-18-vear-old students from 19707
1975 and 1990. We develop estimates of family/demographic effects
for nationally representative samples of American vouth ages 14-15
and 15-18. We also develop separate estimates for Hispanic, black,
and non-Hispanic white students. \We then compare these estimated
changes resulting from lamilies and demographics to actual changes
in test scores for nationally representative samples of simifarly aged
wtudents for similar periods. \We use the only national tests that can
provide scores for a representative sample of youth over this
period--the National Assessment of Educational Progress (NALDP).!
Phe difference between actual NAER changes and estimated effects
resulting from tamilv and demographics provides preliminary evi-

1 .
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dence that factors other than family influence test scores, the most
likely candidate being changes in public policy and public invest
ment in education and social programs during the period. Future re-
scarch is needed to better identify and estimate these etlects and
their causes.,

RELEVANCE TO CURRENT POLICY DEBATES

Many of the current policy debates ongoing in American education
are based on differing assumptions about the direction and causes ol
historical changes in test scores and what these changing test scores
imph about the quality of education and the direction of future
poticies. Although this report cannot address cach of these issues
described below, further rescarch that builds on this study can in-
form these debates.

Reliance on Test Scores for Teacher and School
Accountability

The perception of declining student achievement and declining

school quality despite higher real Tevels of spending has initiated a
movement toward more accountabilitv, Increased testing at the na-
tional, state. and local levels is being implemented with an immedi-
ate goal of trving to obtain better measures of output and establish a
firmer basis for accountabilitn of teachers, schools, and school sve-
tems.  Underlving this movement is the assumption that simple
comparisons ol scores over time or between teachers, schools. or
school districts can serve as a basis for judging the quality ol teach-
ing, schools, or school districts.< 1 changes in family or demographic
characteristics  underlie changes  inn test scores, test score
comparisons that fail to account for these differences are even more
flaved.

SRotets Beu s aroinst this e od teas o asciien he diss vsses e st NP
which e ues “canmot tefhus shat pelicwes and provr eesnectec Goe e 0 0
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Allocating Funds Between Richer and Poorer School Districts

The current debate over allocating state educational expenditures
between richer and poorer distvicts is partly predicated on the as-
sumption that higher test scores in wealthier districts are due o
higher expenditures and better school quality. An alternative expla-
nation is that differences in tamily characteristics account for most
or part of these score differences. 1so. simple reallocation of school
expenditures may not produce better student achievement without
also addressing family issues in poorer districts, Without a better
understanding of the eliecc of families compared to schools, these
important resource allocation issues between rich and poor districts
canunot be answ ered.

School Reform and School Choice

Part of the motivation for tundamental school reform comes from &
common perception that test scores have been stable or have de-
clined over the tast 20 vears despite the large additional investments
made in schools and social programs. This implies that additional
investment in education would have litde pavolf without fundamen-
tal reform of the system. However, this hypothesis that additional
investments did not have an ctlect on test scores does not take in
account the changes in demographics and the American family and
their possible effects on test scores, 1t is possible that family and
demographic changes depressed testscores and the additional pub-
fic investment prevented even further declines,

One particular reform - sehool chotee -has also been championed
by those who point o the higher achievement--and sometimes
lower costs---of students in private schools, However, i kev question
is whether the private schools themselves or the characteristios of
feomiilios sending children to private schools are responsible for the
higher scores at such schoals, and whether the marginal chifd who
ransfers to i private school will henefit to the same degrees \gain.
the velative cantribution of taniilies compared 1o schools is an
important underiving issue.




Q

ERICH

PAFullToxt Provided by ERIC

Introduction

Allocating Public Resources to Schools or Family Support

Another issue is how public investments can most effectively be allo-
cated between expenditures to support education and expenditures
to support families.  State, local, and federal governments spend
about $250 billion annually to support primary and secondary edu-
cation in the United States. Less than $50 bitlion is spent on pro-
grams aimed at supporting familics and children Whether addi-
tional investments in education or additional investments in family
programs would provide the larger return on investment is a crucial
question,  especially given our constrained fiscal environment.
Answering this question requires, among other things, beter models
that provide quantitative estimates of the contributions of family and
public investments to student achievement.

Productivity and the Level of School and Family Investment

Our competitive economic position depends party on the growth of
worker productivity and partly on the fevel of future public resources
that will need to be devoted to social spending to pay for programs
such as prisons and the eriminal justice svstem, welfare, unemploy-
ment, job training programs, and health expenditures arising from
treatment of addictions and victims of violent crimes. Both worker
productivity and future social spending depend partly on student
achievement. Poor achievement in school is frequently associated
with dropout behavior and subsequent poor labor-market outcomes
ftRaplan and Lock, 19770 Rumberger, 1983; Pallas, 1984: Lkstrom et
al., 1986: Wehlage and Rutter, 1986: Wagenaar, 1987; Hagan, 1991;
Fnsminger and Shisarcick, 1992). Studies of military enlistees have
shown that those who score higher on aptitude tests are more likely
to perform better on a wide variety of tasks, o more often complete
their terms of enlistment, and o have fewer disciplinary problems
(Grissmer and Kirby, 1988; NMarquis and Kirby, 1989; Kirby and
Girissmer, 1993).

N kev question is wherther higher levels of investment in schools and

Lamilies would be recouped through better economic performance

Db evpeaditane esctlude Ad o b minbe. wnh Piepeaslent Chaldien AFTx
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and reduced future public expenditures. Although there is stil much
debate concerning the precise link between academic achievement
and economic output (Kendrick, 1980; Baily, 1981), a recent article
(Bishop, 1989) provides one estimate of the effect of test score
declines on productivity growth. Bishop estimates that if test scores
had continued to grow at the rate that prevailed between 1942 and
1967, labor quality would have been about 3 percent higher by 1989,
and 1987 gross national product (GNP) would have been about $86
billion higher. Indeed. he forecasts that the social cost, in terms of
forgone GNP, will double over the next several years and he implies
that even if academic achievement rises markedly, the test score
decline will continue to depress productivity into the next century.
However, a remaining question is: \What level of investment would
be required to boost test scores? This question may be answered by
analvzing the effect of the large additional investments of the last 20
years.

AN OVERVIEW OF METHODOLOGY AND RESULTS

Methodology

Our analysis of the effects of changing family environment and de-
mographic composition on test scores is based on two nationally
representative samples of students,  The first is the National
Longitudinal Survey of Youth (NLSY), which sampled 12,500 14-21-
vear-old vouth in 1979 primarily for the purpose ol studying bor-
force participation. In 1980, cach respondent was given the Armed
Services Vocational Aptitude Battery (ASVAB)—-a test that measuvres
mathematics, reading, and several other vocational aptitudes. ™ he
«econd is the base vear National Education Longitudinal Survey
INELS) of about 25,000 cighth graders in 1968, Mathematics ind
reading tests were also administered to this sample. Both databases
have data on family characteristics collected from both respondents
and their pavents.

Models relating family characteristics to test scores are deve woped for
[5-18-vear-old vouth from the NLSY and for eighth graders from the
NELS. Using two independenty drawn and tested samples for dif-
ferent age groups helps ensure that the resubts are not specific to a
particular age, a poarticulin sample, or a particnfar testo The set of
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variables used in the model is limited to variables that are common
to both datasets; however, this includes most of the family character-
istics that earlier studies have shown to be most strongly refated o
achievement scores. These are family income, mother's and father's
education, mother's age at child's birth, family size, family structure,
and the working status of the mother.

The estimated models are then used to predict test scores for the
child samples drawn from the 1970, 1975, and 1990 March Current
Population Surveys (CPS). These surveys contain a nationally repre-
sentative sample of U.S. vouth and families for those vears. This pro-
cedure yields predicted test scores for each child, based on family
and demographic characteristics at that time. Shifts in the predicted
test score distribution over time are due to the interaction of two
factors: the importance of the variable in predicting test scores
(measured by the estimated cocefficient) and the extent of the change
in the variable over the relevant time period. We calculate a mean
test score for each predicted test score distribution; the difference in
the mean test scores provides an estimate of the ner effects of chang-
ing family and demographic characteristics over the time period. \We
estimate changes for the total population and separately for non-
Hispanic white, black. and Hispanic vouth.

We compare this difference in mean test scores to actual differences
intestscores reported by the NAEP. The NAEP administered tests 1o
nationally representative samples of 9-, 13-, and 17-vear-old students
from the early 1970s through the 1990s. These comparisons allow us
to assess the  extent o which family and demographic changes
account for actual test score changes and the importance and
relevance of other factors in determining test score changes. A gap
between actual changes in NAEP «cores and our estimates of family
and demographic effects provides an initial indicator that other
factors may have affected student achievement,

Results

Out resulis run counter to the “conventional wisdom™ that a deterio-
rating family environment and changing demographics may have
lowered test scores. Our results show that the net effects of changes
m family and demographic charactenstics trom 1970 o 1990 would
predict higher- -not lower- -test scores. Thev show that changing
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family and demographic characteristics would predict an upward
shift in mean verbal and muthematics test scores of between 0.10
and 0.20 of a standard deviation (or 3-7 percentile points) from 1975
(0 1990. The results are very simitar for children aged 11-15 (the
sample 1o whom the NELS cighth-grade model was 1it and those
between 15 and 18 vears (the sample to whom the NLSY model was
fi. The primary reasons for estimated gains in test scores are
significantly higher parental education levets and smaller family size.
Our estimates for separate racial/ethnic groups show that the net
effect of changing family factors is generally more positive for black
and non-tispanic white children than for Hispanic children.

The NAEP mathematics and reading scores also show gains in test
scores for 13- and 17-vear-old students that are similar in magnitude
to those predicted from family and demographic effects alone.
However. there are major differences for demographic groups. he
NAEP scores show very large gains for black and Hispanic students
but small gains or losses for non-Hispanic white students.

Although we predict significant gains in black test scores because of
changing family characteristics, these factors alone can account for
only about a third of the substantial gains made by blacks on the
NAEPR. Similarly, Hispanic students made significant gains on the
NALP that cannot be accounted for by family changes. In contrast,
the gains made by non-Hispanic white students on the NAEP can be
completely accounted for by family changes. The results imph that
there are large residual gains nrminority scores not accounted for by
family changes, but no residuat gains for white students. Perhaps the
more viable hypothesis for accounting for these residual gains is in-
creased public investment in schools and social programs and
changing social policies such as school desegregation and bilingual
education. These factors can plausibly be linked to school achieve-
ment, have changed markediy over the Tast 25 years, and might be
expected (e Gffect minority students neich more than nonminority
students. Ttis possible that other facie « imightatso account for some
of these gains, but it is difficult to think of factors that affect scores,
have changed markediy beaveen 1970 and 1990, and would be ex-
pected to differentially affect minority students.
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ORGANIZATION OF THE REPORT

Chapter Two reviews test score trends and changes in family and
demographic composition over the last 20 vears, along with previous
waork attempting to Hink family and demographic characteristics with
test score trends, Chapter Three describes our methodology and
datacsources. Chapter Four describes the theoretical framework for
analy zing family effects on student achievement and several empiri-
cal findings from previous literature. Chapter Five presents the re-
sults of the multivariate analvses linking family characteristics and
dchievement scores from both the NLSY and the NELS. Chapter Six
tabulates the resubis of using these equations to predict test scores
for national samples of children in 1970, 1975, and 1990. Chapter
Seven compates our predictions with the actual NAEP results,
Conclusions are presented in Chapter Eight, along with implications
Aand suggesuans tor future rescarch.
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Chapter Two

TEST SCORE TRENDS AND THE CHANGING
AMERICAN FAMILY

in this chapter, we first review the trends in national test scores and
the trends in family and demographic characteristics. We then
review studies that have attempted to relate trends in (est scores o
changing demographics and family characteristics.

REVIEW OF TRENDS IN NATIONAL TEST SCORES

Only one test has been designed and administered over the last 25
vears with the specific purpose of monitoring the average achieve-
ment trends of nationally representative samples of American stu-
dents-—the NAEP. We first discuss the trends in these scores, and
then discuss the better known SAT and the reasons why the SAT is
not a reliable test for monitoring student achievement over time.

The National Assessment of Educational Progress

For more than two decades, the NAEP. funded by the Department of
Education, has been the most important source of information on
trends in the academic achievement of American students. the
NAEP assesses student performance in various subject arcas. includ-
ing reading, mathematics, science, and writing, for nationally repre-
sentative students atages 9. 13, and 17,0 For this study, we used stu-
dent test score trend- in mathematics and reading for 13- and
17-vear-old students. The blocks of mathematies and reading
guestions used to measure trends have beea the same sinee the early
19/70s, allowing tor aecurate trend data,
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NAEP develops a nationally representative sample ol students
through a complex four-stage cross-sectional sample. i the first
stage, primary sampling units (PSUs) were derived from dividing the
United States into geographic units that consisted of metropolitan
statistical arcas (MSAs), a single county, or a group of contiguous
counties. In the 1990 trend sample, 97 PSUs were selected in the first
stage. In the second stage, schools were selected within cach PSU
with probabilities proportional to assigned measures of size. In the
third sample stage, modes of testing were assigned to the schools. In
the fourth stage, age-eligible students within schools were randomiy
selected 1o take the assessment. Students were not assessed if they
had limited English proficiency. were considered mildly mentally re-
tarded (educable), or were functionally disabled (for more details on
the NAEP, see Johnson and Allen, 1992,

The NAEPR tests were given at approximate four-yvear intervals in the
1970s and carly 1980s and have been given more frequently since
then.  The earliest tests that can be used as a basis for monitoring
trends accurately is the 1971 verbal/reading and the 1973 mathemat-
ics test. However, these tests do notidentify Hispanic students. The
first tests where Hispanic students are identified are the 1975 read-

ing/verbal tests and 1978 mathematics test. Since the proport -+ of
Hispanics has increased markedly, our primary emphasis is on the
1975-1990 verbal and the 1978-1990 mathematics test comparisons,

Figure 2.1 shows the average differences in test scores converted to
standard deviation units for 13- and 17-vear-old students between
1971 and 1990 for verbal/reading and between 1973 and 1990 for
mathematics. For each age group, students scored higher on cach
testin 1990 than in the earlier period. For 17-vear-cld students tik-
ing the verbat/reading test, a movement of 0,11 of a standard devia-
tion indicates that the average student in 1990 scored about -+ per-
centile points higher than the corresponding studentin 1971, Thus,
from the earliest point at which nationally representative samples of
students can be tracked using tests with similar test items over time.
the evidence shows that students in 1990 did better than students
froni the carly 19705 in both verbal/reading and mathematics scores.
Fowever, an important question is whether the gains are different by
racial/ethnic groups.
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Figure 2.1-—Change in NAEP Scores by Age and Type of Test

Figures 2.2 and 2.3 show changes in mathematics and verbal/reading
scores tor black and nonblack students for similar periods. The data
show that both 13- and 17-yvear-old black students have made very
substantial gains—-between 055 and 0.7 of a standard deviation—in
both mathematics and verbal/veading scores between the carly
1570« and 1990, The scores of the nonblack population have either
gained or lost about 0.1 of a standard deviation. The favge gains in
black scores have almost cut in half the gap in black/nonblack test
scores that existed in the carly 19705,

Part of the reason for small gains or losses for nonblacks could be the
large inerease in Hispanic students, soitis also important 1o separate
the scores of the black, Fhispanic, and non-Hispanic white student
population. The firet time that THspanic students were identified
separately in the NAFP tests was in the verbal/reading tests given in
1975 and the mathematics tests given in 1978, Figures 2.0 and 2.5
show the changes in mathematics and verbal/reading scores of the
black. Tispanic, and non-1lispanic white population for these tests.
[he score diflerences <show that black students made the Largest
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Figure 2.2—Change in NAEP Mathematics Scores by Race and Age
Group Between 1973 and 1990
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Figure 2.3—Change in NAEP Verbal Scores by Race and Age Group
Between 1971 and 19490
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gains in these time periods but that Hispanic students also made
significant gains, with non-Hispanic white students cither making
smali gains or showing losses.

The farger minority gains have partially closed the gap between mi-
nority and nonminority scores. Figures 2.6 and 2.7 show the gaps be-
tween racial/ethnic groups in mathematics and verbal/reading
scores for the 1975-1990 time period. For both age groups and both
tests, the gains made by blacks have decreased the test score differ-
ences by approximately 40 percent. There has also been a smaller.
but still significant reduction in the gap between non-Hispanicwhite
and Hispanic scores. A gap still exists in 1990 between the scores of
black and Hispanic students and those of non-Hispanic white stu-
dents, but the size of that gap has been significantly reduced since
the 1970s.

These results, showing gains in scores from the 1970s w0 1990 for
cach age group and test, with sizable gains Tor minority groups, often
run counter to the public pereeption of the direction and pattern of
student achievement.  Public opinion about declines in student
achievement and the quality of schools is parthy based on trends in
the SAT, which show declines in mathematics and verbal scores. SAT
scores are highly influendal in shaping public opinion.  Un-
fortunately, there are problems in using the SAT to gauge trends in
test scores or make judgments about the quality of American edu-
cation.

Scholastic Aptitude Tests

Comparing NAEP and SAT test scove trends. The trends in the SAT
are shown in Figure 2.8, the average test score dectined markedly
bewtwveen the Tate 1960s and the early 1980s. Mean scores on the
mathematics portion declined 26 points from 14967 10 1981, The de-
cline was even larger on the verbal portion: 12 points over the same
time period. Since then, the mathematicos scores have risen some-
what and leveled off, but they are still 16 points below the 1967 tevels,
Verhal scores inereased slightly during 1985-1987 but appear to be
on i downward trend and currentdyare back to the tow score of 1481,
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Figure 2.6—Gap in NAEP Mathematics Scores by Racial/Ethnic
Group in 1978 and 1990
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Figure 2.8—Mathematics and Verbal Scores for the Scholastic
Aptitude Test, 1967-1991

Figure 2.9 compares the change in the SAT score with the change in
the NALEP scores for 17-vear-olds over similar time periods. The two
tests show conflicting results for verbal scores, with the SAT scores
showing a decline of nearly 0.3 of a standard deviation and the NAEP
showing a gain of about 0.1 of a standard deviation. The mathemat-
ics trends are in closer agreement but still show a difference of about
0.1 of a standard deviation. Figures 2.10 and 2,11 compare NALP 17-
vear-olds and SAT verbal and mathematics scores for black and non-
Hispanic white students.! The data show substantial disagreement
between the NAEP and the SAT over the size of black score gains.
Which scores, then, should be used for tracking student achievement
trends over the last 25 vears?

e orpatons e henwveen I and 199% becanse SV scores by ethnie group e
notavalable hetore the 14976 test Also, the Tispanie seotes are given sepanately in
connty of ongin and may not be comparable over ame, so Jlispanmce compatisons
have beenexcluded
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Figure 2.9—Changes in SAT and NAEP Scores

RAND g3 2 0

Verbal

White
(1976-1990)

Bilack
11976--1990)

L ] | | ]
0 02 04 06 08 10 12

Standard deviation unis

Figure 2.10—Changes in NAEP and SAT Verbal Scores by Race

Q

* AruliText Provided by ERIC




PAFullToxt Provided by ERIC

200 Smdent Achievementand the Changing American amih

Mathematics

White
(1976-1990)

Black
{1976-1390}

i ; : |
-0¢ N4 =02 0 02 () - 06 oe 10

Standard deviahon units

Figure 2. 11—Changes in NAEP and SAT Mathematices Scores by Race

Analvses of awider set of test score measures that have more statisti-
callv refiable samples than the SAT leave little doubt that test scores
of representative samples of American vouth probably declined
during the 1960s and somewhat into the 1970s but overall have not
declined and probably have increased over the last 20 vears (Karetz,
P86, 1987, 1992: Linn and Dunbar, 19905, In addition to the NAEP,
of9-, 13- and 17-vear-old students, the fowa Tests of Basie skills and
the norming tests for the Prefiminary Scholastic Aptitude Tests show
higher scores (Linn and Dunbar, 19903, This latter test is adminis-
tered by the Coltege Board to a nationally drawn sample at approxi-
mate siv-vear intervals, and the results show no evidenee of declining
testscores,

Problems with the SAT tests for monitoring trends. The SV trends
are misleading as indicators ol achievement trends Tor \merican
vouth for two reasons, Fhe firstis that the sample of vouth taking the
test is not selected by the College Board to represent any particutar
sample of 1UL.S vouth,  Rather, the SAT sample is sell-selected.
meanmg that whoever applies to tiahe the SN rest determines the
sample for that vear. Aearesult, cach vear the samiple changes in
size and composttion. The «ize and compositon have changed
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markedly over time and primarily reflect the increasing proportion of
seniors wanting to apply and enter college. In general, the effect of
changing sample size and composition has been a downward bias in
test score trends. However, the size of this selection bias cannot be
accurately estimated, since the College Board does tiot collect several
important control variables that could be used to estimate vear-to-
vear corrections.

The shifting size and composition of the SAT population is signifi-
cant. In 1967 about 30 percent of high school seniors took the test;
by 1992, this proportion had increased to 40 percent. Researchers
helieve that this increasing proportion may account for part of the
decline in test scores during the late 1960s and carty 1970s, since the
additional students taking the tests generally have come from a lower
achieving population (Rock, 1987). However, the effect of changing
size since the carly 1970s is more unceriain.

In addition to changing sample size, the composition of the test
population has changed, with increasing proportions being minori-
ties and women. Minoritics—on average—score lower on achiceve-
ment tests; women have significantly different patterns in verbal and

mathematics scores than men. Changes in year-to-vear SAT scores
can reflect changing sample size and changing sample composition.
as well as real changes in student achievement, and it is not possible
1o separate these effects. Thus, changes in SAT scores should not be
used to measure achievement trends.

\lthough the bias in the SAT resulting from self-selection has been
the most publicized and studied, the SAT scores are subject to an
even more potentially serious bias. The SAT is taken by only about
10 percent of high school seniors—those who plan on apnlying to
cellege. Since other tects have shown that the primary gains in
achicvement over the last 20 vears have probably occurred among
lower-scoring and minority students (Linn and Dunbar,  1990;
Johnson and Allen, 19923, the SAT probably misses those students wiho
have registered the largest score gains. The combined effect of self-
setection and failure to include these lower-scoring students- -both
ol which downwardly bias the SAT scores—makes the SAT trends
highly misleading indicators of rends in achievement among
American students,
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SAT scores and public opinion. Despite convincing analytical evi-
dence of the SAT's inherent downward bias, public opinion ~ontin-
ues to rely on the SAT scores. However, this may not be as suzzling
as it first appears. Theories regarding how people make inferences
concerning statistical data help explain why an impression of declin-
ing test scores might develop and persist. For example, Nisbett and
Ross (1980) review evidence showing that people make inferential
judgments from data that are more salient. vivid, emotionally inter-
esting, and frequently reported than from data that are more statisti-
cally accurate but not as widely reported.

Since the SAT tests have been taken by one-third to one-half of
American students annually for over 30 vears and the results are
quite critical to the college admissions process, these tests have
much greater exposure and leave vivid impressions on students and
parents alike. They are often reported several times a year in differ-
ent forms—national results, state results, and school district and
school results. In addition, local school scores are often used as a
basis for judging school quality, desirability, and even real estate
values.

in contrast, the NAEP tests, which provide a more statistically accu-
rate picture of test score trends, are taken approximately every four
vears by small samples of American students and have virtually no
effect on the lives of individual students who take them. Thus, itis
not surprising that people tend to give more weight to the SAT results
than to the NAEP scores.

Research also indicates that mixed evidence—for example, evidence
that NAEP scores are moving in an opposite direction from that of
the SAT scores—often results in stronger. not weaker, trust in the
originally held belief (Nisbett and Ross, 1980). This is partly because
people tend to select and read information that agrees with prior
expectations. As such, the more frequently reported SAT will tend to
reinforce people’s heliefs, whereas the less frequently reported NAEP
scores might easily be dismissed. In addition, the understanding re-
quired to make judgments about the statistical validity of samples is
not widespread. Thus, despite their superior sampling procedures,
the NAEP or similar tests simply will not be used by most people to
make judgments concerning test score frends as long as SAT scores
are availabie.
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The potential damage from public opinions based on SAT perfor-
mance is exacerbated if individuals believe that lower scores reflect
the declining quality of schools. Nisbett and Ross (1980) also suggest
that such naive inferences are consistent with evidence about how
people form such inferences. In particular, people have strong ten-
dencies toward “single cause” explanations and tend to choose those
that resemble the effect. Thus, the commonly held association be-
tween schoaols and test scores would lead to naive judgments such as
declining test scores being the result of declining school quality.
Actually, studies of achievement repeatedly show that family and
demographic characteristics have stronger effects on scores than
differences in schools or teachers {Coleman et al., 1966; Coleman
and Hoffer, 1987; Jencks ct al., 1972; Gamoran, 1987). Variables mea-
suring school, teacher, or community characteristics are nearly al-
ways far weaker and more inconsistent in explaining the variance in
test scores than are demographic or family factors. Unfortunately,
the SAT tests do not collect essential hm.l\ characteristics needed to
account for their effects. Since they cannot account for changing
demographic and family characteristics, changes in SAT scores can
provide no sound evidence concerning the quality of American edu-
cation.

Althdugh the SAT test might provide useful information concerning
an individual student’s college performance, any reporting of aggre-
gated unadjusted scores across schools, districts, states, or the nation
notonly appears to serve no uscful public purpose but contributes to
misleading impres<ions about schools and students.  Terminating
the publication of unadjusted aggregated SAT scores would remove
these misleading data that are so influential in shaping public opin-
ion. It might also lead to ;quicker funding and initiation of the collec-
tion of more valid, policy-relevant data.

THE CHANGING AMERICAN FAMILY

Given the increase in test scores among nationally representative
samples of youth over the last 20 vears, we need to examine whether
the dcwrmr.mn;, family environment and changing demographics

may actually have prevented even further gains. We now review that
issue,
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Increasing test seores occurred during a period ol dramatic changes
in the structure of families and in demography. Many sociodemo-
araphic trends mentioned in the literature and popular press are
viewed as having adverse effects on family environment and edu-
Cational outcomes (Zill and Rogers, 1988: Fuchs and Rekiis, 1992; Zill,
12 Among the more prominent trends mentioned are:

o\ soaring divarce rate that has resulted in a higher incidence of
wingle-parent families, primarily headed by singte women. By
1980, the number of children under the age of 18 who were living
with therr mothers onby was 132 million, an increase of 76 per-
cent over the number of such children in 1970, Although the ef-
lects ol divoree upon children are debated, Uhlenberg and
Fegebeen (1986) point to three particularly detrimental conse-
quences of divoree to the overall well-being of the child: emno-
tional upheaval associated with the diverce, decline in family
mcome. and the sharp decline in the time spentwith the noncus-
todial parent. survey data reveal that only one in six children
hvng with their mothers had weekly contact with their fathers
atten the divoree. However, divoree can also remove a chitd from
4 conflictual family environment—a condition that has heen :
<hown to be detrimental toa child.

o\ sharp rise in the birth rate of single mothers, particuiarly
anong minorittes. For example, in 1970, 107 percent of all
briths were to anmarried women; by 1985, this had climbed to
220 percent. About 60 percent of all black births and 28 percent
af Flispanie births were to unmarried mothers, compiu ¢ o less
i 15 percent of births 1o white mothers. I fact, in 1988,
aboui 42 percent of alt first births in the United States were to a
mother who wais either unmarried, a high school dropout, or a
teenagers 11 percent were at risk for all three conditions VAR
P here is some reason 1o believe that the adoleseent preg- :
paney e underestimates the vise in preghancies among un- :
marned adolescents, because of the sharp rise in the abortion
Late among this group. Inoaddition. there are other conse-
quences of sexual behavior that also ereate additional problems
lor teenagers  lor example, the number of adoleseents contract-

i venereal diseases has grown rapidly (Vhlenberg and Egge-
Been, 190
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‘ * Anincrease in the number of children living in poverty, after a

‘ sharp decline during the tate 1960s and early 1970s. in 1986, 20
percent of children under age 18 were below the poverty line; for
black and llispanic children these rates were 43 and 37 percent.
respectively.  One reason for this high poverty rate is the high
incidence of single-parent families, generalty female-headed
households, which tend to have far lower incomes than those of
two-parent families. Poverty brings with it a whole range of risks:
poor adolescents are 50 percent more likely to have physical or
mental disabilities; poor voung adults, regardless of race or
ethnie background, are three times more likely to drop out of
high school; low-income teenagers are more likely to be victims
of violence (Simons, Finlay, and Yang, 1991).

e A marked increase in the civilian labor-force participation rate of
women with children under the age of 18. As of 1990, 68 percent
of married women with children under the age of six were
working part-time or full-time outside of the home. compared to
about 30 percent in 1970, This growth in maternal labor-force
participation is popularly cited as a negative influence on the
well-heing of children.

Uhlenberg and Liggebeen (1986) claborate on this point and its rela-
tionship to the well-heing of chiidren:

And as mothers increasingly work outstde of the home, the interac-
tion hetween mother and child, as well as parental supervision, fi-
evitably declines .o O From the perspective of the child, it appears
that parenis are becoming available at times convenient to the par-
ents, not at times when the child has the most need for attention
p. 371

Al of these Tactors have Jed to the generat pereeption that the family
environment in which children are heing nurtured has deteriorated
over the Tast 20 vears. Perhaps, Fuchs and Reklis (1992) capture the
current mood best:

American children are in trouble. Not all children, to be sure, but
nuny observers con der today’s chitdren to be worce off than their
parent.” generation e several mportant dinensions of phyical,
mental, and emotonal well bemg ip 1
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In addition to these factors, there has been a dramatic demographic
shift in the racial/ethnic composition of families. Over the time pe-
riod, 1975-1990, the proportion of Hispanic children in the popula-
tion increased sharply from 5.8 percent in 1975 to 9.5 percent in
1990 —an increase of over 60 percent; the preportion of black teens
increased very slightly over the same time period, from 13.5 percent
to 13.9 percent. Minority students tend to score lower on stundard-
ized tests than nonminority students and the increasing proportion
of minority students would tend to lower average test scores.

LINKING CHANGING FAMILY CHARACTERISTICS AND TEST
SCCRE TRENDS

Several studies have suggested a link between changing family and
demographic characteristics and trends in test scores (Koretz. 1987,
1992; Fuchs and Reklis, 1992: Armor, 1992). Koretz (1987) nientions
four family- and demographic-related variables in his list of potential
factors affecting the trends in test scores: family size/birth order,
single-parent households, maternal employment, and ethnic com-
position. The report concludes that family size/birth order and eth-
nic composition could have made very modest contributions to
trends in scores, but that the evidence for contributions from in-
creases in single-parent families and maternal employment were in-
consequential or inconsistent.

l'uchs and Reklis (1992) do not make explicit connections between
family characteristics and test scores, but they cite several trends in
family characteristics between 1960 and 1988 and suggest that lower
test scores are one possible outcome of these trends. These adverse
trends include increasing numbers of children living in poverty, a
rise in the birth rate of unwed mothers, and increases in the numbers
of single-parent families and working mothers. towever, they also
are the first to emphasize the three positive trends in children’s
environment during this period—an increase in the parental
education level, an increase in the income per child, and a significant
increase in real governmental spending directed at youth. The latter
figure includes clementary and secondary school spending as well as
all programs directed at the health and welfare of children. Income
per child has increased although family income has been fairly stable
hecause the number of children per family has declined markedly.
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Armor (1992) analvzes factors that might account for the large gains
in black students’ test scores over the last 20 years. He considers
three factors: desegregation, compensatory programs, and socio-
economic changes. He concludes that the rising education level of
black parents is probably the most important component for
explaining black test score gains. For instance, he estimates that
about 8 of the 19 point gain on NAEP scores might be accounted for
by rising parental education levels. He states”

The strongest correlate of black achievement gains in the NAEP ap-
pears 1o be improvements in the socioeconomic status of black
families, the size of which is comparable to the gains in
achievement. This explanation is consistent with the large body of
educational research that identifies socioeconomic status as the
strongest influence on both black and white achievement [p. 80].

SUMMARY

We reviewed the trends in national tests and discussed their
strengths and weaknesses. We peinted out that public opinion is

sharply influenced by the SAT: however, the SAT is not a valid indica-
tor of the average achievement of American students. Rather, the
NAEP, which repeatedly assesses student achievement using repre-
sentative samples, is a much better source of data on achievement
trends. Thus, we rely on the NAEP trends in our analysis.

This chapter also reviewed studies that attempt to link test score
trends to family/demographic characteristics. None of these studies,
however, attempted (o directly quantify the net effects of demo-
graphics and important family factors using national samples of
vouth. They generally relied solely on whether family factors consid-
ered one at a time show trends similar to those shown by the test
scores. However, univariate relationships can be somewhat mislead-
ing when more than one factor is important in explaining test scores
and when some factors do not overtly mimic the changes in test
scores. This study uses a multivariate model linking test scores. de-
mographics, and family characteristics that allows us to make
quantitative estimates of the net effect of changing demographics
and several changing family characteristics on test score trends. We
use these equations to actually predict and compare test scores in
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1970 and 1990. Although our work significantly extends previous re-
search, it represents a first step in model building and some uncer-
tainty stiil remains regarding the precise effects of different charac-
teristics on test scores. Further research is curvently under way—this
includes extending and refining the present model to take into ac-
count interactions and nonlinearities in relationships, and using the
unique strengths of cach database separately rather than restricting
thé models to variables common to the two datasets.

The next chapter presents our data and methodology.
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Chapter Three

~.METHODOLOGY AND DATA

METHODOLOGY

This study develops estimates of the net effect of the changing family
and demographic environment on student verbal/reading and
mathematics test scores over time, and an estimate of the effect of
factors not associated with family and demographic changes. The
methodology consists of three steps: (1) developing equations relat-
ing student achievement to family and demographic characteristics;
(2) using these equations to predict test scores for each studentin a
national sample in 1970, 1975. and 1990 using their family and de-
mographic characteristics; and (3) coniparing the mean differences
in these predicted test scores (estimates of the effect of changing
family and demographic characteristics) to actual scores from the
NAEP. This procedure provides an estimate of how much family and
demographic changes contributed to actual changes in test scores,
and the residual changes in test scores (actual minus family and
demographic effect) provide an estimate of the effect that other
factors had on changing test scores. The methodelogy is illustrated
in Figure 3.1.

Modeling Student Achievement
Figure 3.2 illustrates schematically the firststep of our methodology.
We first estimate models linking 1est scores to family and demo-

graphic charicteristics using two quite different nationally represen-
tative samples of adolescenis. Both samples were given mathematies
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Subtract the Compare the
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predicted 1970 from family

score to and
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Figure 3.1—lllustration of Methodology

AAND MR188 3 ¢

NLSY. 1980

NELS. 1988

Standardized test score = F{incv ne, mother's education, father's education.
family size. race’ethnicity. ...)

Model 1 Regression on the pooled sample
Model 2 Separate regressions for blacks. Hispanics. non-Hispanic whites

4

Prediction Equations:

Predicted test srore = intercept + b1 (income) + b2 (family size) + .... where b1,
b2. ..., are the estimated tegression coefiictents from

Models 1 and 2 above

Figure 3.2—Step 1: Modeling Student Achievement
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and verbal/reading achievement tests and data were collected on
family characteristics. The samples are for different age groups, usc
different stratification criteria, and use differentachievement tests.

We use hoth sets to make independent estimates of the family and
demographic cffects to see if the results are sensitive to a particular
age group, sample size, sample stratification, or achievement test.
However, because we specify similar models across both datasets, we
were restricted to choosing measures of family arfd demographic
characteristics that were common to both. Fortunately, the datasets
included the most important familv and demographic variables that
have been shown to be related to achievement.

The datasets are the NLSY, 1980, from which we sclected students
aged 15-18 vears, and the NELS, 1988, which samples eighth gradeis.
The dependent variable in the models is the standardized test score
for mathematics and verbal/reading tests and it is assumed to be a
function of a set of independent family and demographic variables
that are common to both surveys. These include family income,
family structure {single mother or two-parent houscholds), family
size, parental education, labor-force participation of the mother, and
age of the mother at child's birth.

For hoth the NLSY and the NELS samples. we estimate models relat-
ing family characteristics to test scores for the full sample (i.e., pool-
ing all racial/ethnic groups) and for separate population groups—
blacks, Hispanics, and non-tispanic whites. The models described
in the body of the report are based on the unweighted samples, al-
though weighted regressions were also estimated and are reported in
Appendix C. We note differences in the magnitude of some of the
coetficients estimated from the weighted and unweighted regres-
sions in Chapter Five. towever, there is littte difference in the pre-
dicted test scores from the two models (Step 2 of the methodology).

Predicting Test Scores for Samples of Youth

The second step in owr methodology is illustrated in Figure 3.3,
which shows that the prediction equations derived from estimating
Models 1 and 2 are used to predict test scores at the individual level
for arepresentative sample of US, children of simitar ages in 1970,
1975, and 1990, using family and child characteristics extracted from
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Figure 3.3-=Step 2: Predicting Test Scores for Samples of Youth

the March Current Population Surveys, For the 1970 and 1990 com-
parison, we make predictions using two racial/ethnic groups: black
and nonbiack.! This procedure vields a distribution of predicted test
scores for 1970 and 1990, Changes in this test score distribution will
reflect both the relative strength of individual family and demo-
graphic factors on test scores (as captured by the estimated coeffi-
cients in the equations) and the extent to which cach factor changed
over the time period. We then compute the difference in the mean
vilues of the distribution of test scores for 1970 and 1990 1o provide
an overall measure of the net effect of changing family characteristics
ON ST SCOTES.

Mo T ourseves 1o black nonblack o onmpuatisons tar the 1970 990 perod because
the C Py does notidentdy Hispanes i 100
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A We also estimate family and demographic effects from 1975 10 1990 .
' using three racial/ethnic groups: non-Hispanic whites, Hispanics,
and blacks.

Pl

- Comparing Differences in Mean Predicted Test Scores to )
' Actual Scores from the NAEP :

The third step (shown in Figure 3.1} is to compare the changes in test
scores predicted from changes in family and demographic character-
istics from these nationally representative samples to actual changes
in test scores from the NAEP. We compare the NLSY results for 15—
18-vear-old vouth to NAEP scores for [7-vear-olds, and the NELS re-
sults for eighth graders to NAEDP results for 13-vear-olds.

DATA

National Longitudinal Survey of Youth

L

The NISY is a longitudinal survey of 12,686 civilian and military
vouth aged =21 swrting in 1979 (Center for Human Resource

A

i RAND M otum &
B i. Predicted Differences in Test Scores

- j Difterences in mean predicied : : Ditferences in mean predicted l

; test scores’ ! i test scores: ‘

: CPS. 15-18-year-oids | ! CPS. 14-15-year-olds i

: . Actual Differences in Test Scores
.,_-}‘. —- —_

. ’ ] T T )
/ ! Differences in mean test scores. | ; Differences in mean test scores '
. i NAEP. 17-year-olds | NAEP. 13-year-olds i

- Y L A

: Comparison of | and il provides an assessinent of the relative contnbutions of
=3 i changing tamily and demographic characteristics and other factors
— to actuat changes in test scores

[

Figure 3.4 Step 3 Predicted Differences in Test Scores with
Changes in NAEDP Test Scores
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Research, 1992). It consists of three distinet subsamples: (1) a cross-
section sample designed to be representative of noninstitutionatized
civilian vouth residing in the United States in 1979 and born between
1957 and 1964; (2) a supplemental sample that oversamples civilian
Hispanic, black, and economically disadvantaged non-Hispanic,
nonblack vouth: and (3) a military sample of youth born between
1957 and 1961 and serving in the military as of September 30, 1978,
All civilian sample selection was done through a multistage stratif.ed
arca probability sample of dwelling units and group quarters, with a
moderate degree of oversampling to obtain sufficient samples of the
targeted groups in the supplemental sample. The sample has been
followed from 1979 and surveved each vear, although the military
sample was dropped as of 1985, and the st.pplemental sample was
last interviewed in 1990. Of the 12,686 who constituted the original
sampie 1979, about 96 percent or 12,141 were ietained in the
sample for the 1380 survey round.

in 1980, the Department of Defense used the NLSY sample to update
the normes of the ASVAB, a multidimensional achievement test, con-
sisting of 10 subiests (Bock and Moore, 1984). A total of 11,914 civil-
ian and military NLSY respondents completed the test. The test is
generally regarded as a reasonable proxy lor what might be consid-
ered general intellectual achievement or GtA. This is @ summary
term for the developed cognitive abilities, competencies, and knowl-
edge that contribute to productivity in most jobs. It has also been
shown that trends of aptitude tests scores (such as the ASVAB) paral-
lel trends for achievement tests (Koretz, 1986) and correlate well with
broad spectrum achievement tests (Bishop, 1989).

Our aralvsis sample is restricted to i5-18-year-olds in 1980 and only
the civilian sample {both the cross-section and the low-income
sample) for two reasons, First. family income data were collected for
the household in which the individual resides: for voung people aged
19-22 and those in the military, this houschold was often a separate
household established by the individual, and the income data do not
match the “family” income data Tor younger respondeiits. Second,
this group is more homogencous in terms of major activities and ex-
perience. Most of the 15-18-year-olds are still in school. whereas the
19-22-vear-old age group includes college students and emploved
(for example, those in the military) and unemployed labor-loree par-
ticipants,
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I'or each respondent in the selected sample, we computed an aver-
age mathematics score by taking a simple average of the individual
raw scores on the arithmetic reasoning and numerical operations
subtests; for the verbal score, we used an average of the raw scores
on the word knowledge and paragraph comprehension subtests.?

National Educational Longitudinal Survey of 1988

The 1988 NELS surveved and tested about 25,000 cighth-grade
students in 1,035 American schools during the base year 1988.°
Sponsored by the National Center for Education Statistics (NCES),
this survey was a two-stage, stratified probability sample with
schools selected as the first-stage unit and students within schools as
the second-stage unit (for more details see Ingels et al., 1990). After
random selection of schools. 26 eighth graders within each school
were randomly selected; if schools had fewer than 26 students, all
eligible students were included. Some schools were oversampled (0
ensure that adequate numbers of students were available from sub-
pepulations of interest (e.g., Hispanic/Latinos and Asians).

In addition to these student data, parents were surveved about fam-
ily characteristics, their educational expectations for their child, their
involvement in school activities, and financial support for future
schooling. Parent data were available for about 94 percent of the
students in the base year. The survey requested that the parent who
was better informed about the child’s learning activities fill out the
questionnaire. Of the parent surveyv respondents, about 80 percent
were mothers, 17 percent were fathers, and the remaining 3 percent
were other male or female guardians. For the purposes of this study,
measures of family characteristics were based on parent reports
rather than student information because parents are more likely to

2We did not specifically adjust the test scores to account for the fact that individuals
were of different ages when they ook the test in 1980, Older students did better, in
general, on the ASVAR than vounger students,  However, we tested versions of the
NESY maodels with specific age dummies and tound that only the intercept term was
affected. The intercept term reported in Chapter Five is thus a weighted average ot the
tost scores for 15-18-vear-olds.

Yhiere are both public and restricted-use versions of the NTTS datas we analy zed the
testcted-use data ies,
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offer valid information about family income, parental education, and
other sensitive family aspects (see Kaufman and Rasinski, 1991).

NELS contains student test scores in the areas of mathematics,
reading, science, and history/government (see Rock and Pollack,
1991). Only the mathematics and reading tests were analyzed for this
report. The reading test consisted of 21 multiple-choice items that
measured student comprehension and interpretation of five short
passages that varied in length from one paragraph to a half-page.
The eighth graders were given 21 minutes to complete this test. The
mathematics test lasted longer, 30 minutes: it contained 40 items and
required students to make quantitative comparisons and 1o provide
answers to word problems, diagrams, and calculations.

March Current Population Surveys

We used the March CPS to obtain nationally representative samples
of familics of 15-18-vear-olds and 14-15-vear-olds for 1970, 1975,
and 1990 The monthly CPS is the primary data source for obtaining
labor-force statistics on emplovment and wages of U.S. civilian
houscholds. An expanded version of the monthly CPS is given in
March to a much larger, representative sample of the civilian U.S.
population. The data collected include an extensive set of informa-
tion on cach houschold from which several family characteristics can
be derived. including family income, family size, age and education
of mother and father, working rta*us of mother, and whether single-
or two-parent houscholds. The prediction sample sizes for the 14-
15-vear-olds ranged between 5,000 and 6,000, somewhat smaller
¢1,200) for 1990; for the 15-18-vear-olds, the sample sizes were
between 10,000 and 12,000 (again somewhat smaller for 1990—
8,000).  Only those children living with parents or adults were
included in the prediction samples.

SUMMARY

This chapter presents the various steps used to estimate famn-
ilv/demographic elfects on student achievemem trends and de-
seribes the databases analvzed in the study. To reiterate, these steps
include: (1) estimating the eHects of tamily and demographic chariac-
teristics on student achievement using NLSY and NELS; (2) predict-
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ing test scores for vouth in the 1970, 1975, and 1990 CPS using our
models in step (1) and (3) comparing the mean differences esti-
mated from the CPS to the actual differences in the NAEP. This al-
lows us to measure how much family and demographic changes
contributed to actual changes in test scores. The residual changes in .
test scores suggest that other factors affected changes in test scores o
besides the family and demographic characteristics included in our "
models.
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Chapter Four

STUDENT ACHIEVEMENT AND FAMILY
CHARACTERISTICS: LITERATURE REVIEW

NEED FOR A MORE COMPREHENSIVE FRAMEWORK

Developing a theoretical framework that links student achievement
‘ and family and demographic characteristics is a critical part of de-
veloping improved hypotheses and models. Such a revi>w would
need o draw from several diseiplinary and interdisciplinary areas of
studv. These would include literature from traditional educational
1esearch, sociology, economics, child development, child psy-
chopathatogy, clinical psvehotogy, and family systems theory. Each
ared has developed strands of a theorv and has a developed literature
that could be used 1o formulate hypotheses and better understand
the complex relationships between families and student achieve-
ment  Toallustrate, we briefly review three disciplinary views of
tamnthes and schools from economics, child development, and soci-
ology

THREE PERSPECTIVES ON THE FAMILY AND STUDENT
CACHIEVEMENT

Fach perspective starts with a different paradigm or framewaork con-
cernmg what s important in producing vouth outcomes, and cach
uses methods and approaches tailored to their iield of study.

The hasic economic model linking child achievement to family char-
dctensties has as s toundation both theories of production as well
As the human capital approach explicated by Becker (1981) and
Secherand Tames (19861 Parents are assumed to help their children

Ly
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achieve, using parental time, family resources, and the child’s innate
endowment as inputs. Thus, although there is some transmission of
genetic ability, a child’s achievement is also conditioned on the
learning environment that parents provide and on their preferences
for schooling and achievement. This model specifies achievement as
a function of parental income, parental time, parental tastes for
learning, and the ability endowment of the child, inherited from the
parents. There is assumed an inherent tradeoff between child
“quantity and quality.” That is, the more children in a family—other
things equal—the fewer the resources that will be available per child.
Intrafamily allocation of resources toward activities that develop
achievement as well as different allocations to different children help
explain differences in children’s cutcomes. An overall budget con-
straint is imposed by family income and market prices, including the

opportunity cost of parental time.

|

\

This resource-oriented model helps explain why family income tev-
els, family size, and parental education levels might be important in
explaining differences in test scores. Effects of working mothers and
single-parent familics—other things equal—are also seen from a re-
‘ source perspective—less time available from parents for children. It
| has a harder time explaining why children of vounger parents—other
things equal—might score lower. A primary problem witly this per-
spective is it deals only with resources of time and money, and takes
no account of the emotional resources necessary for a child’s devel-
opmentas well as differences in parenting skills.
|
|
|

The developmental perspective that spans areas of study including
child psychology, child development and psychopathology, and
family systems theory is anchored more in the study of emotional re-
sources within the family and their effect on individual children’s de-
velopment. Children are assuined to be quite different in the timing
and direction of their development, and to he sensitive to different
environments.  Intellectual development is seen as a gradual unfold-
ing in stages, in keeping with the inereased internal ability of the
child to handle more complex phenomeni. Success at later stages ol
development depends on successful lTearning of tasks at carlier
stages. Emphasis is placed on the role of parents in ostablishing
emotionil bonds 1o the child, and providing appropriate continuing
emotional support as well as a structared and stable environment
conducive to learning.

)
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Many family environments are identified as being detrimental to the
development of the child and eventual achievement (these are often
referred to as dysfunctional families). Such families are character-
ized by parental conflict, character or psychiatric disorders in par-
ents {depression, schizophrenia, ete.). and emotional, physical, or
sexual abuse of children. Literature on this topic also points to sev-
eral health conditions that can lead to differences in achievement
such as hyperactivity, atiention deficit disorder, lead peisoning, and
depression. A particular hypothesis that arises from clinical work in
this field is the multiple-risk hypothesis, which posits that children
can be resilient to some adverse conditions, but they face serious
achievement failures when they are subjected to several.

Developmental theory has a very richly conceived theory of chil-
dren’s developmental path, but it often ignores the larger resource-
allocation questions that inevitably arise when scarce public re-
sources need to be allocated across large groups of children. In this
arca. a melding together of cconomic and developmental theories
could offer richer insights.

A strand of sociotogical theorny views schools as plaving a primary
role in increasing student achievement, and this research focusens on
determining the characteristics of schools (per-pupil expenditnes,
organization, class sizes, cnvironment, tracking modes, elel), teach-
ers, curriculum, and textbooks that can explain variances in test

‘ scores.  In this literawure, family variables are acknowledged as ex-
plaining part of the variance and are included usually as control vari-

ables so that the school-refated variables of interest can be measured
accurately,  However, there has generaliv been littte emphasis on
explaining why family characteristics are related o test scores
(Coleman and Hoffer, 1987).

More recent literature in this field acknowledges the role of parents
in helping schools in their teaching roles, This literature emphasizes
cultural differences among fansilies of different origins as helping ex-
plain achievement score dilferences, Differences in parenting sivles
have also been identified as determinants ol student achievement.
However, the emphasis stll remains on making schools more
ellective as the primary option to boosting student achicvement.

LRI
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As part of the broader study, we are developing an integrated frame-
work that draws on these varicus perspectives (as well as others).
However, extant data for examining factors affecting student
achievement over time do not have the necessary information to
capture the complexities suggested by this interdisciplinary frarne-
work. Given that our primary purpose here is to examine the extent
to which changes in family and demographic characteristics ac-
counted for test score trends, we have restricted our analvses to the
set of variables that is common to several national databases.

The next subsection discusses the findings from previous studies that
examine the link between family and demographic characteristics
and student achievement within multivariate models.

EMPIRICAL LITERATURE: FAMILY CHARACTERISTICS AND
STUDENT ACHIEVEMENT

Our selection of variables in onr analvtical models was dictated by
two considerations: (a) comparability across the datascets used for
cstimation purposes (NLSY and NELS); and. (b) availability of the
same variables on the datasets used for prediction (March CPS files).
Rather than attempt an exhaustive summary of the literature on stu-
denrt achievement and its determinants, we focus our attention on
findings that relate to the family vanables that are included in our
models,

Family btructure

As we had seen earlier, it has frequently been argued that children in
single-parent households mayv be shortchanged in terms of both
moneyv and tme and thus may tend to perforrn more poorly in
school. In addition, there may he a detrimental effect on intellectual
performance from the father's absence

Hetherington, Camarg, and Featherman (1981) in their comprehen-
sive review find that there are consistent dilferences favoring chil-
dren from two-parent families, in achievement and grade point aver-
age. However, the differences in achievement are too small to be
meaningful. Miine et al. (1980) find that aithough the wotal differ-
ences are fairly substantal, e negative effects on achievement of

o)
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living in one-parent families are almost entirely due to intervening
variables such as income, mother's employment, parental expecta-
tions, and parental help with homework.

Krein and Beller (1988) use matched mother-child data 'rom the
NLSY mother-child sample to investigate this hypothesis. They find
that the negative effect of living in a single-parent family increases
with the number of years spent in this type of family, is greatest dur-
ing the preschool years, and is larger for boys than girls. Controlling
for income does not diminish these effects.

Hanushek (1992) finds somewhat different results—the presence or
absence of an adult male in the family appears to have no eifect on
achievement, once income is held constant. Hill and O'Neill (1993)
report that the marital status variables have only weak and statisti-
cally insignificant effects on children’s test scores, when other factors
such as mother's characteristics and family resources are taken into
account. Desai, Chase-Lansdale, and Michael (1989) also find that
family structure has very little effect on child nutcomes, holding
other factors constant.

The findings with respect to the effect of family structure on
achievement appear to be somewhat mixed but generally do not of-
fer overwhelming support of the common perception that marital
disruption or absence of the father has a detrimental effect on
achievement.

Family Size

There is a substantial amount of literature on the effects of size of
family on achicvement. Blake’s (1983) main hypothesis is that num-
ber of siblings will have a negative effect on child achievement out-
comes because of a dilution of familial resources available to chil-
dren in large families and a concentration of such resources in small
ones. The dilution vccurs both in divisible resources such as parents’
time, emotional and physical energy, attention, and ability to inter-
ac. with chiidren as individuals, but also in materiat resources and
the cavironment that these material resources can provide. Being
brought up in a large family generally means some dilution in pri-
vacy and freedom from impingement by other siblings; it also dilutes
children’s urgency to associate outside the family group, thus mak-
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ing them more parochial and limited in understanding of a variety of
social roles. Additionally, as Zajonc (1976) suggests, the overall intel-
lectual leved of the home may become more “childlike” in large fami-
lies because the presence of voung children may inhibit adult con-
versation, vocabulary, and interests.

Some have argued that family size effects are spurious and are
merely measuring additional parental characteristics that have been
omitted in the model, such as parental 1Q, parental personality char-
acteristics, and parental perceptions of desirable qualities in children
(Lindert, 1977). Biake insists that genuine family size effects exist
and their magnitude in many cases is substantial.  Even after con-
trolling for major parental background characteristics, she finds dif-
ferences in total educational attainment—approximately two yvears
of schooling-—between small and large families. The negative edu-
cational effects of large families can be somewhat offset by some
forces——such as the Caiholic church, kin cohesion among some
ethnic groups, high parental sociocconomic status (SES). or a
combination of these influences. The analysis also isolated family
size effects specifically for verbal ability, which is generally strongly
related o pdrcnml attention and interaction. The magnitude of the
cffects of family size on 1Q is large. with only children generally doing
better than multiple siblings. Children from small families are more
likelv to engage in intellectial and cultural pursuits, to spend more
timie playing alone, 1o be more popular, and to have more confidence
in their own ability. She also reexamines Zajonc's explanation of the
decline in SAT scores in terms of average hirth order and shows that
it may have more o do with average family size than birth order.

Hanushek's (1992) underlving conceptual model assumes that par-
ents allocate their time o maximize wotal or average achievement by
their children. Parental time is of two types: “public” time, which all
children share and which is in the nature of a public good that can be
consumed by all without lowering the amount available to other
children; and “private” time, which is child-specific and which, of
course, declines as family size becomes farger. Thus, achievement of
cach child can be expected to fall with the addition of more children.
The results confirm the tradeoft between quantity and quality of
children. Annual achievement growth of each child in the family
falls. but at a dechining rate, as fimily size increases. Within tamities,
hirth arder appears to have little effect on performance. He alsc es-




PAFulToxt Provided by ERIC

Student Achieverent and Family Characteristics: Literature Review 15

timates that changes in family size that occurred over the past two
decades help explain half or more of the aggregate changes in the
sixth-grade lowa achievement tests over the period 1965 to 1985.

Hill and O'Neill {1993) reinforce these findings: On average, test
scores on the Peabody Picture Vocabulary Test (PPVT) fall two points
for each additional child and the effect is highly significant.

A more recent study may indicate that a broader perspective is
needed than a simple one of children in a family competing for
scarce resources.  Children may also be considered as resources
themselves. For instance, older children may be able to help vounger
children. The study of the achievement of children of Vietnamese
immigrants to the thS. (Caplan et al., 1991, 1992) shows a positive
and significant sign for family size, which is attributed to the fact that
in immigrant families especially, older children may be significant
resources within the family system.

Educational Attainment of Parents

As we said above. educational attainment of parents may be a proxy
for the cognitive abilities of the parents and thus affect the innate
endowment of the child. It mav also be a proxy for culwral variables
such as persistence and emphasis on and taste for learning, all of
which should strongly influence the child’s achievement. Higher ed-
ucational attainment has been linked to the provision of a more
stimulating home environment and to values that encourage self-di-
rection in a child (Kohn, 1983; Bradlev, 1985). Direct tests of the ef-
fect of parental educational attainment on children’s achievement
are few—most studies tend to subsume this variable under the more
global variable measuring the family’s SES. Hill and O'Neill (1993)
explicitly include mother's education and find that an additional
vear ol mother’s schooling raises the average PPVT score by about 1.2
percentile points. The importance of this varic*~le diminishes when
they control for the number of times the mother reads to the child.
However, itis likely that the two are highly correlated and the moth-
er's effectiveness in providing a stimulating, learning environment
probably depends partly on level of maternal educational attain-
ment. Menaghan and Parcel (1991) find that mothers with higher
levels of schooling provide better home environments, as do mothers
with more complex oceupations (who tend to have higher senooting
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as well). An carlier paper (Parcel and Menaghan, 1990) discusses the
intergencrational effec s of maternal work experiences on children’s
verbal facility. They argue that mothers who work in occupations
with more complex activities tend to provide more enriching home
environments than those who work in less complex occupations, and
so help develop critical cognitive skills that enhance child achieve-
ment.

There is little empirical evidence of the independent effect of pater-
nal educational attainment once family income and mother's edu-
cation levels are included. We include father's education to better
measure the intergenerational transmission of cognitive ability, as
well as the culwural environment at home.

Age of Mother at Child’s Birth

The age of the mother at a child's birth and test scores are likely to be
related, perhaps not directly but because of several intervening fac-
tors. The resources parents can devote to their children will vary
over time and will influence achievement. However, these effects are
likely to depend strongly on family size as well. In addition, young
mothers are more likely to be in their teen years, children them-
selves, with little abiliry to parent a young child. They are more likely
to be unmarried and less educated and, therefore, economically de-
prived—all of which will affect the educational outcomes of their
children. Moore and Snyder (1991) used data from NLSY to examine
the effects of carly childbearing on the cognitive test scores of three-
to seven-year-old firstborn children. The mother’s age at the child’s
birth was less important as a predictor of the child’s cognitive score
than the mother’s score on a test of cognitive achievement. Hill and
O'Neill (1993), however, find that the mother's age it the child’s birth
has a positive and statistically significant effect on children’s scores,
although Desai et al. (1989) find little effect.

Family Income

The relationship between income or more broadly SES and achieve-
ment is fardy well documented. More recentdy, Hill and O'Neill
(1993) find that income has a positive and significant effect on chil-
dren’s test scores: An incerease of $10,000 per vear would increase
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scores by 2.4 percentile points, although the effect is nonlinear.
Hanushek (1992) finds that permanent income has a systematic ef-
fect on achievement, although current income does not, suggesting
that a policy of increasing current family income by itself may not
translate into higher achievement.

Maternal Employment

The relationship between maternal employment and educational
outcomes has been the subject of much heated debate. Some have
argued that maternal employment directly decreases the amount of
time available for each child and increases the stress on the mother
because of the dual role and so has a negative effect on achievement.
Others believe that employn.ent can enhance a woman'’s sense of
self-worth and satisfaction with life and will lead to her providing a
better home environment.

Leibowitz (1974) finds that the quantity and quality of a mother's
time spent in preschool home education have a significant effect on
her child’s 1Q. Milne et al. (1986) find that the significant effects of
mother's employment on children’s achievement is primarily nega-
tive but differs by child’s age, race, family structure, and the amount
of time the mother works. Gottfried et al. (1988) present research
that examines family environmental processes and children’s devel-
opment as related to maternal employment. Their position is that it
is the proximal home environment that is important rather than
cmiployment status per se. They used a longitudinal dataset that
followed children over a seven-year period but did not find any neg-
ative effect of maternal employment status on children’s develop-
ment, although the number of hours worked was negatively corre-
lated with achievement measures. However. employed mothers hold
higher educational expectations for their children, and higher edu-
cational expectations are related to higher cognitive development,
academic achievement, and social development.

FHofftwan (1989), in a review of the effect of maternal emplovment in
the two-parent family, concludes that yaternal employment gener-
ally adds to the morale of mothers and that parental attitudes are
more important than mother’s employment status. Blau and Gross-
berg (1992) find that although maternal emplovment has a negative
effect on voung children’s cognitive development dyring the first

Ji
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vear of a child's life, it is potentially offset by a positive effect during
the second and subsequent vears. Similarly, Desai et al. (1989) find
that the overall effect of maternal employvment on the intellectual
ability of four-vear-olds is negligible.

SUMMARY

This chapter briefly illustrates the importance of an integrated
framework, drawn from scveral disciplines, in modeling student
achievement. However, itis difficult to find comprehensive data that
would allow us to fit such complex models. Given data limitations,
we focus in this study on a set of family and demographic variables
that are available in several national databases. \We review previous
studies that show the importance of these variables in explaining
differences in student achievement. This set of variables includes
family tvpe, family size, age of mother at child’s birth, educational at-
tainment of parents, maternal emplovment status, and race/
ethnicity.
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Chapter Five

MULTIVARIATE ANALYSIS OF ACHIEVEMENT SCORES

This chapter describes the development of the equations used to
predictindividual test scores for children ages 14-15 and 15-18.

ANALYSIS VARIAGLES

Variable definitions for the analysis variables in the model of student

achievement are provided in Table 5.1. The definitions are matched
across the two datasets.

The dependent variables in cach model are standardized, weighted
mathematics and verbal/reading z-scores. These are calculated from
the test scores on the mathematics and verbal/reading tests given to
the respondents on the two datasets. weighted across all observa-

tions. For a sample with mean XN and standard deviation s, the sam-
ple z-seore fora particular observation ) is:

The numerical vadue of the z-score reflects the relative standing of
the observation. ‘The z-score distribution has a mean of 0 and a
stondard deviation of 1 and thus allows comparisons of performance
on different tests. The z-seores can casily be translated into per-
centite units— a more commonly used measure—using the fact thata
standard  deviation <hift is approximately 34 pereentile points,
wheteas ashift ot 010 ot standind deviation is a shift ot about 3.1
percentile points.
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Table 5.1

Variable Definitions

_Variable Name
Dependent variable
Mathematics score Weighted, standardized z-score
Verbal score Weighted. standardized z-score
independent variables
Family income 1987 dollars (000s)
Number of siblings Total number of siblings, aged 18 or vounger
Age of mother at
child’s birth Age of maother at birth of child
Mother's education
Less than high school 1. it education < 12 vears
= 0, othenwise
Some college = 1, it 13 vears <education
s1hvears

Definition______

0 othenwise
College graduate = L if education s 16 years
= 0, otherwise
Father's education
Less than high school = 7, it education < 12 vears
0. otherwise

Some college = 1, if I3 vears € education
LT3 vears
= 0, otherwise
College graduaie - 1 ifeducation 7 16 vears
= 0, otherwise

Single mother - 1itchild lives i a single-parent bousehold, headed
by mother
= (), otherwise

Mother working = I it motheris i the labor force
0 otherwise
Race ethnicity
Black it chuldis black
-, atherwise

Hispanic - Lot child s of Hispame onigin
- 0L otheewise

Pemale Lok ehiid is lemale
0 othernise

ERI
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Table 5.1 (continued)

Variable Name e Definition
Region dummies
Northeast = 1, if child lives in Northeast region
= 0, otherwise

North Central = 1, if child lives in North Central region
= 0. otherwise

West = 1. if child lives in the West
. otherwise
Missing value dumimes
Income missing ifincome is missing
. otherwise

Mother's education i, ifmother’s education is missing
nussing . otherwise

Father's education Lif father’s education is missing
missing = (), otherwise

Number of siblings L if number of siblings is missing
missing -+ 0, otherwise

Age of mother missing Lifage of mother is missing
. otherwise

Iype of household : bt ovpe of household missing
missing = (), otherwise

Mother's work status = 1, it mother's work status missing
nussing _ = Oootherwise

3

Most of the independent variables are self-explanatory. Family in-
come is expressed in 1987 constant dollars (000s). Other continuous
variables are age of mother at child’s birth and number of siblings.
The nur:ber of siblings used in the analysis includes only siblings
who were 18 years old or vounger living in the househiold. Thus, our
family size variable will be a better measure for the NELS eighth-
grade sample than the NLSY sample of 15-18-year-olds, since the
latter samplc may have more siblings older than 18,

Because the NELS had onlv categorieul data on parental edueation,

we used dummy variables for charac terizing education for both par-

ents. Gender, race/ethnicity, single mother, mother’s work status,
'

30
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and region are also all entered as dummy variables. Race/ethnicity is
coded as three mutually exclusive groups—black. Hispanic, non-
Hispanic white. Mother’s working status includes both full- and
part-time work and the definitions varied slightly on each survey. On
the NLSY survey, the question asked the mether’s main activity when
the child was age 14, whereas the NELS survey question asked about
whether the mother worked full-time during the pastweek.

Also included is a set of dummies 1o control for missing data in a
number of fields such as income, parental education, age of mother
at child's birth, family size, family type, and mother's work status.!
The set of missing dummy variables is somewhat different for the
two datasets because the amount of missing data on given variables
was different. This approach increased sample sizes in both sur-
veys.Z  Explicitly controlling for the missing data allows us to see
whether these individuals differ from the nonmissing cases in some
systematic way.

The weighted and unweighted means and standard deviations for
both the NISY and NELS samples are given in Table 5.2. The targe
differences in unweighted characteristics and mean test scores re-
flect two factors. First, the stratification scheme is quite different for
the two  samples—the NLSY oversampled low-income whites and
minorities, both of whom tend o have lower scores on standardized
tests; the NELS oversampled private schools, many of which may
have higher achieving students. Second. the NESY vas given in 1980
and the NELS in 1988, and shifts in the distribution of particular vari-
ables could have occurred over this time period.

lwe inehnded missing value dwinmiies tor all cases with missig datacbut only tor those
vatiables tor which 3 percent ot more of the cases were missing datas feach case, the
missing vahie was replaced with the weighted mean of the variable lor all nonniissing
cases. Inthe case of missing parental educauon, we substituted the education ot the
ather parent, whenever passible, and the weighted mean of the variable itselt,
whenever spause educaton was nussing as well. bor the NEES, we also substituted
student reported data for missing parent data. This procedure was tollowed i all
cases, regardless ot whether the data were nussing becanse the adult respondent ina
o parent houschold tuled to proside intormaton about the other parent or becanse
oy one patentssas present m the tamily,

)

A sensitiany s was periotnaed ustigg only the cases wath atldata present. and
results were substantitlly the samee as those obtaine t by ancdudimyg, missimg, data
vt talbles.
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Table 5.2

Means and Standard Deviations of the Analysis Variables: Weighted
and Unweighted

AVENY ' NIIS
Ihweghted weighted Unweighted Warghted

\anable S Mam s Mean S D Mean o SDh o Mo s D
Incame $14a87 000 2T AL S R R AR B ) B W P8 Hon oo 132
Mother's edocanon

I ess than hugh sehooi n o ot a3, R 0 [ 01

Sume college nuk o 0o A 0y . 024

¢allege graduate [N uln ¥ 30 [T1] [{RID
Father's eduratien

Lessthan ligh schoaoi (N . UK it 0nin Ny

Satne college o . ol S nro . 0ol

College praduate ol . SRy 5 [FI) ’ 0
Aot mother atohda s tath RIS . iy 4y . 2y Mk s Ly
Nuether of siblings AN A FI R S SUh
Single mothe . [N . 00 i nir
Mather waorkine ot 06 05] . 050
I emile . o4 E (1] 00
Biack 4] [{RE ual att
s i uo. il . niln
Northeast L o - 0.0 nis
North Central 030 . [T EE 026
West : 0ln J o 4
RN THTTERFERNNTITN J ol ' um N 0oy
Muother s edocabioe sy ¢ . 0oy nn' nul
ather s educaimn miissaing L, an nn; . aur
Ace 0l Mosher tssimg : ong N nan . ISR
Number of sibhngs imssng no . nol
Evpe ot honsehold misange nu : 0o
Maotherssork stetns sy 0 [SNYH
standasdized math scase S . ann NN a0
Sstandandized Sl scone 0t N oo Ny [{Ny]

N Wit AR LG RARE] I

The unweighted average z-score in the NELS sample is 0.06 for
mathematics and 0.05 for verbal compared to the mean on the NESY.
which is about a third of a standard deviation below the mean. The
average z-score for the weighted samples s, of course, 0 by construc-
tion, with astandard deviation of 1. The unweighted income in the
NEES sampleis 50 perecent higher than that of the NESY respondents,
abthough the weighted means reflect a much smaller difference. Av-
erage educational atta'inment is also considerably higher in the
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NELS: Approximately 40 percent of mothers of the NELS eighth-
graders have post-high school education compared to 15-20 percent
of the mothers in the NLSY sample. The same disparity is evident in
the father's schooling level. Family sizes are also significantty smaller
in the NELS than NLSY, and there is a somewhat lower proportion of
single parents in NELS. The proportion of mothers working does not
appear to have changed much. The unweighted NLSY sample, by
design, has a much higher proportion of minorities—about 40 per-
cent, compared to the NELS, where only a quarter are black or His-
panic.

Before we present estimation results, we first present differences in
simple test score means for different groups. Policy debates and
popular commentaries on education and the family often use these
simple differences between groups when advocating particular poli-
cies. For instance, a great deal ¢ emphasis is given to the lower test
scores of children in single-parent families. However, the size and
relative magnitude of these effects can be quite misleading if other
characteristics are not taken into account. A fairer comparison
would be between students in single-parent houscholds and stu-
dents in two-parent households, who are otherwise similar in other
characteristics. This is the advantage of multivariate models. We
later compare the univariate relationship with multivariate results to
contrast the differences.

SIMPLE DIFFERENCES IN MFAN TEST SCORES FOR
SELECTED GROUPS

Figures 5.1 and 5.2 show weighted differences in mean test scores (in
standard deviation units) for selected groups of the NELS and NLSY
sample.. The two samples are very similar with respect to the direc-
tion and relative magnitude of the effects of family characteristics
on student test scores. The largest differences in both samples occur
in children whose parents differ in educational attainment. For ex-
ample, we find that children of college graduates score about a stan-
dard deviation or higher on both verbal/reading and mathematics
tests than children whose parents who did not graduate from high
school. The next largest differences are between the racial/ethnic
groups, with black students scoring 0.75 o 1.25 of a standard
deviation lower on mathematies and verbal scores than non-
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Figure 5.1—Simple Differences in Mean Test Scores for Selected Groups,
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Hispanic white students, and Hispanics scoring approximately 0.75
of a standard deviation below non-tispanic whites.

meeme, age of mother at birth of child, family size, and single- ver-
sus two-parent family all appear related to student achievement. We
find differences of appreximately 0.20 to 0.50 of a standard deviation
between the different groups in both samples.

Children who come from households with a family income of
$40,000 score 0.50 of a standard deviation higher on the NLSY and
0.20 of a standard deviation higher on the NELS compared to chil-
dren with incomes of $15,000. Children of older mothers (30 vears at
time of child's birth) score nearly 0.25 of a standard deviation higher
on the NELS and 0.10 of a standard deviation higher on the NISY
compared to children of teen mothers (18 vears at time of child’s
birth). Children with greater numbers of siblings do worse on tests
by about 0.33 of a standard deviation on both samples. Children in
households with single mothers score about 0.40 of a standard devi-
ation lower on the NLSY and about 0.25 of a standard deviation lower
on the NELS than children in two-parent households  Children with
working mothers versus those with nonworking mothers appear to
seore no differently on the NELS and slightly higher on the NLSY.
The patterns appear very similar for mathematics and verbal tests
except for differences by gender, with girls scoring higher on ver-
bal/reading tests on both samples.

THE PROBLEM OF CONFOUNDING FACTORS

To ittustrate the point made earher regarding the potential for ervo-
neous inferences that exists when looking at simple relationships, we
use data from the NILSY to examine the characteristics of households
headed by simgle mothcrs and two-parent households. The propor-
tion of mothers without a high school diploma is much higher-in
single-parent families than tvo-parent families (10 percent versus 25
percent) and a much higher porportion of them is black (33 percent
versus 8 pereent),  In addition, their mean income is significantly
lower—60 percent lower than the mean in two-parent families. The
lower achievement found in children living in single-parent house-
holds could be due to these ditferences rather than to the fact that
they are living with a single mother.
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Because simple test score differences between groups can be mis-
leading, the next subsection presents the results of the muliivariate
model that estimates the relative net contribution of cach these vari-
ous factors, controlling for all other family factors.

MULTIVARIATE RESULTS FOR ENTIRL SAMPLE

The models presented here assume a simple linear relationship be-
nveen test seores and family and demographic characteristics. Sub-
sequent reports will explore the effects of specifying more complex
models that specifically test for nonlinearities in the relationships
and for interactions between independent variables. We present the
unweighted results in the main eat.?

NLSY Regression Results

Table 5.3 presents the regression estimates for mathematics and ver-
hal scores for all racial/ethnic groups. The regression coelticients are
expressed in standard deviation units (or portions of one standard
deviation) because the dependent variable in the regression is a
z-score. Thus, the coefficient of a given variable represents the effect
of a one-unit change in the variable on the standardized test scote in
standard deviation units. Ine me, parental education, age of mother
at birth of child, number of siblings, working mother, and
racial/ethnic variables all are statdstically significant with respect to
both the mathematics and verbal models. !

Srab s Jappedar to be somewhat divided oncthe appropriateness of conducnnyg
serghted versus nnweighted regressions, The general consensusas that if the maodel is
canectiv specibed. then unweighted regressions are ethoent SNunane,  11986;
PruMonchel and Duncan, 1983 1 ee etal, 19900 L or oun simiple models, we estintaied
hoth werghted and unwerghted regressions and compined the two, using DuMouchel
and Duncan's 983 procedure. There were no substantive difterences hetw een thise
regtessions, except for the effects of race and ethnicny, which were much sttonger in
the weighted models. as expected. because of stantication ol the samples. T
predicive purposes, we fned that nsimg the weighted  coellicients makes htile
diference to the tesnlis reponiedan Chaprer sin

resting the null s pothesis taca pariccula coetioent s notsigniemily didderent
Bom o one vsaally uses accnmeal Eoadue o 198 po o Has s hased on e
cooaventonalh compured samdard eororss wlhinch assame ooample tandon sample
Boih o NESY and the NEES e idustage. stranhed random samples and
tespondents tend to beom costers, which tend (o be homogeneons m oo vnety ol

101




PAFullToxt Provided by ERIC

Nariable o Coel

58 student Achievement and the Changing American Family

Table 5.3
Regression Results: NLSY

Mathematics Lo JNebal
US| Coef, -5t
Intercept -0.5:41 -8.3493 ~).533 -8.302
Income 0.0075 10,479 00071 94979
Mother's education

1Less than high school - 1067 =539 -0.255 -8.307

Some callege 0.145 3.081 0.143 3.051

College graduate 0.130 2.691 0177 3178
Father's educaticn

1 ess than high school -1.1490 -1 -(1.214 -65.916

Some coltege 1163 3451 0.208 4412

College graduate 0.326 6.961 0.362 TIT6
Age of mother 0.011 5.83 0.016 4.55
Number of siblings ~0.043 -8.402 0.071 13701
Single mother ~(L010 0.297 -0.00:43 -0, 134
Mother working 0.075 3.085 0.084 3.635
Female 016 5.983 0.139 5917
Black -0 188 -15.796 ().516 -7 733
Hispanic -, 154 - 116 -0.217 ~5.619
Northeast 0.084 2471 (134 3.4934
Noith Central 0.191 6.052 0.143 1.563
West 00125 0.704 0.064 1.774
Income missing 0.0014 0.03Y4 0.016 (L4994
Mother's education missing -0.275 -1084 -(.272 -1 049
Lather's education missing -(0.092 =2.198 S0.1249 =2.4967
Age af mother missing 0.047 0.881 0.056 1.039
Adjusted B2 0.2849

Income shows a strong positive relationship to student achievement.
This relationship estimates that a $10,000 increase in income would,
other things constant, increase test scores by a litle less than 0.10 of
a standard deviation (0.075) or approximately 2.6 percentile points,

The effect of mother's education is both large and statistically signifi-
cant. The relationship shows that having a mother who did not

wivs, $his means that the reported standard errors may he too small and the reported
statisties inflated, leaaing 1o incorrect rejection of the null hypothesis. 1he ratio of
the cotrect standard enor to the computed standard eror is known as the design
etfect and one needs o adpust the aritical tvatue upward by this design ettect.
Although a single design ettect cannot be computed, arough approximation as 15
piving s @ entical € value of approsimatel 300, Although we repoit the unadjusted
Lstittisties here, the discission implicitly uses aeritical tvalue of .00,

1”,;
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complete high schoot lowers both mathematics and verbal scores by
about 0.20 of a standard deviation compared to having a mother who
completed high school; having a mother who has some college oris o
college graduate increases the score by about 0.15 1o 0.16 < a stan-
dard deviation.

The effect of father's education is somewhat larger than that of
mother’s education, even after controtling for mother’s education.
The relationship shows that having a father who is a college graduate
versus one who is a high schoot graduate increases scores by about
0.10 of a standard deviation for both mathematics and verbal
scores—a large change that translates into a difference of about 14
percentile points. Thus, these data indicate that the education tevel
of both mothers and fathers is important in accounting for test score
differences.

Our family size effects are quite targe and statistically significant for
mathematics and verbal scores. The results show that each addi-
tional sibling towers a child's achievement by 0.04 1o 0.07 of a stan-
dard deviation: an ecasier way to understand this is to note that a
child with two siblings will score about 0.10 of a standard deviation
tower than a child with no siblings. Family size appears to have
stronger effects on verbat scores than on mathematics scores,

We also find a significant positive relationship of age of mother on
student achievement-—with children of older mothers doing better
on standardized tests. A chitd born to a mother who is 10 vears older
will score about 0.10 of a standard deviation higher than a child with
a vounger mother.

\

The estimated maodel shows that chitdren with working mothers—
other things equal—score slightly higher scores by tess than 0.10 of a
standard deviation in both matheimatics and verbal tests. Being in a
single-parent household, holding.other things constant, shows es-
sentiatly no effect on mathematics and verbat scores. This net effect
is very different from the gross eftect reported carlier.® We interpret

Hhe andetlving assimpton here s thatsee e fally conolled for al chunactens s
al smgle parent Lamhes or Lnehes wilde wankimg: mothers throngl ome simple
speathication It there ate mtensetnion teris on clasters of uaosbhseivable cnractenstes,
1ty well i Hue that the etect ol hemg: biaught up i smgle-parent honsehalds o
honseholds with vorbing mothers muav well depend on other cneanmstances not tulls

ios
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these findings for working mother and single-parent family later in
the report.

Other things equal, the model shows that women perform better
than men on both verbal and mathematics scores and the difference
is over 0.10 of a standard deviation. Although women frequently do
better than men on verbal/reading tests, the higher mathematics
scores are a little surprising and may perhaps be explained by the
emphasis on arithmetic computations in the ASVAB as well as the
sample stratification. which oversampled minorities. On the whole,
minority females tend to perform better than their counterpart males
(Bock and Moore, 1984).

The effects of race/ethnicity are significanty reduced in the multi-
variate model but remain quite large and significant. Other things
equal, blacks scare about 0.50 of a standard deviation below non-
[Hispanic whites (about 17 percentile points) and Hispanics score
about 0.20 of a standard deviation (or 7 percentile points) lower than
non-Hispanic whites. The results are consistent for both mathemat-
ics and verbal scores.

Other things equal, children in the Northeast and Midwest tend to
perform better than children in the South. This may reflect school
effects or cultural effects or some combination of the two.

NELS Regression Results

Table 5.4 presents the estimation results from the NELS. Overall, the
pattern of results is similar to that found in the NLSY, in terms of di-
rection and retative magnitude of effects, although some of the coef-
ficients differ m magnitude. Income, education of both parents, age
of mother, family size, and racial/ethnic variables all have similar
oigns and are statistically significant in NELS as well. The mathemat-
ics and reading models are quite comparable across the two datasets.
For example. we find that family size has a stronger effecton verbal/
reading scores than on mathematics scores—a result that hotds for

captuted by e siple lmear specilicanon used heee b example, the ettect ol heing
M sinpde parent by may be difterent dependingg on whether the mather s a
college graduate on g school dispout. on whethe She vatues education highly and
has lughyaspitations tor her ehnbd Weare canenth exploring these and telated issues
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Table 5.4

Regression Results: NELS

~ AMathematics . Reading

Variable Coef. oSt Coef LSt
Inwercept -(1.269 -8.418 -0.310 -49.5351
Income 0.0024 1.4 9491 0.0015 9347
Mother's education

1 ess than high school 0147 -T.8 -0L17 9.085

Some college 0.136 8421 0147 3973

College graduate 0.394 20,058 0.346 17.329
l‘ather's education

1 ess than high school S0.142 -7TATI -0.143 =764

Some college 0.156 G141 0.157 9.016

College graduate 0.414 220124 0.348 18.298
Age of mother 0.0064 6.576 0.0079 709
Number ot siblings ,-0.018 -£.505 ~0.037 -4 003
Single mother ~0.031 1.883 -(L034 - 1.848
Mother working 0.003 -0.273 (.0033 0.26
IFemale -0.025 ~2.188 0.217 18.508
Black ~0.591 -31.522 ~0.508 ~20.6:46
Iispanic -0.338 ~-18.101 -0.273% =102
Nonthedst 01083 5.081 0.083 1974
North Central 0.100 6.541 0.0:11 2.861
West 00131 2.059 -0 046 2.7
Income missing 6 0026 -0 092 -0.023 -0.773
Muother's education missing T 24483 -1.163 -3.392
Father's education vaissing - 0112 -1336 -0.132 -5.016
Number of sihlings missing S0.127 24415 (109 2041
Age ot mother missig, o2 S2TH2 -0.120 3212
1vpe of household missing -0.193 -6.008 -0.125 381
Maother's work status missing 0,060 ~1.282 -0.015 Nt
Adpusted R 027736 0.2315

both the NLSY and the NELS samples. Living with a single mother is
insignificant in both models and both datasets.

The relative contributions of income and parentat education to stu-
dent achievement are somewhat different in the models estimated
from the NLSY and NELS. For example, the income effect in the
NELS model is reduced by more than one-half compared (o that in
the NLSY model. On the other hand, the effect of having a mother
with acollege degree relative to the omitted category (mothers with
high school diplomas) in the NIFLS is more than double what we had

3ESTCOPY AVAILABLL 1.,
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found in the NESY, whereas the effect of having a father with a col-
lege degree is much larger.

The negative effect of family size is reduced (by almost half) in the
NELS. perhaps because there is not as mueh variation in family size
in the NFES as in the NLSY. The effect of the race/ethnicity variables
is also stronger in the NELS compared (o the NLSY model, although
the difference is not as large for blacks. For Hispanics, this may be
bhecause immigration over time has substantally changed the char-
acter of the ilispanic population and the more recent immigrants
may be more constrained by their environment than were carlier
immigrants.

summarizing these differences, we find that in the NELS models,
compared 1o the NLSY, economic factors and family size are less
strongly related o student achievement, whereas the effects of
parental educational attwinment and race/ethnicity (at least for
matheratics) are stronger.”

We can suggest several reasons why cocefficients are likelv o differ
across the two datasets. First, it may be that the overall strength of
family effects and the relative strength of the individual family vari-
ables change with the age of the child. Overall, one would expect the
refative elfeces of family variables o decline as the child gets older
and is exposed 1o more schooling and more influence outside the
family iPlomin, 1986).

Second. the differences might be due o the presence of nonlinear or
interactive elfects for family variables. Because of the very different
samples. the estimated coefficients could be biased in differentways,
Such biases might arise from the nonlinearities and interactive ef-
feets Tor the two samples because of the extremely different stradfi-
cation used. Por instance, if family size has a nonlinear effect, then
the Targe difference in average family size between the two samples
would appear as changes in the inear coeflicients,

el e 1ejects the hnvpatheses of equalan of the o sets b coelliowents Fhe
computed T os 9 s tor the mah modet and 17 Hor the verhal model, The nall
I pothe g of cquabiny of cocflient. tor the 5SS ad SHES cane therelore, be
tejected at the g tey el

A ute tepoit addiesses this queston of the presence of nonlmear and nteractne
tenmns and the sevsiean of oweesults o them

10¢
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Third, the underlyving structural relationship may well have changed
between 1980 and 1988, the time period spanned by our two
datasets. For instance, the weaker role of income in the later study
might be explained if quality differences among schools decreased in
the lawer period and the role of income in allowing families to move
to better school districts became less important.8

Fourth, some effects may be caused by differences in the tests them-
selves. For example, the stronger effect of race/ethnicity in 1988 in
the mathematics model might well be an artifact rather than an un-
derlying structural change in the coefficient, caused by differences
between the NELS mathematics test and the mathematics segment
of the ASVAB.

Comparing Univariate and Multivariate Results

It might be useful 1o reexamine the statement we had made carlier
that simple group differences can potentially be very misteading. \We
are now in a position to examine more closely the gross versus net
effect of particular family characteristics. We do this by comparing
the simple test score differences for selected groups of children with
the test score differences that would exist if the children had other-
wise similar characteristics but differed in this one variable alone.
These tatter effects are predicted from the multivariate models dis-
cussed above. Figures 5.3-5.6 show the results of such comparisons
for the four tests under consideration:  NLSY mathematics, NLSY
verbal, NELS mathematies, and NELS reading tests.

We find that overall the net effects tend 10 be much smaller—Iless
than one-half of the gross effect, This is not surprising given that the
net effect controls for the effect of other variables and the gross effect
take into account hoth the characteristic under consideration and all
the other characteristics that vary with it. The pattern—the overall
importunce of effects on test scores—remains much the same, how-
ever, Where carlier we had seen differences of over one standard
deviation hetween the test scores of children whose parents did not

Mve i pothesized i pait of the ditferences between the two iodels nghit be due
to the osersamphing of blacks and Hispames mothe NESY However, the weighted
regressions show similar ditterences, so tns s not likels the case

o
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have a high school diploma and the test scores of those whose par-
ents were college graduates, we now predict differences of between
one-quarter and one-half of a standard deviation, which, while large,
are not as large as the unadjusted effects.

In particular, notice the effect of being brought up in a female-
headed household. The effect is essentially zero, very different from
the 0.40 difference seen carlier. Apparenily. a lot of the gross differ-
ence is indeed due to income, low maternal education levels, and
other factors that frequently characterize single-parent families
rather than family structure itself. The family effects show that a
child with four siblings will score about 0.20 of a standard deviation
lower on the verbal/reading test and 0.10 lower on a mathematics
test than a child with only one sibling. The differerces by
race/ethnicity are still quite large but considerably smaller than the
gross eflect.

Essentially, we see the same patterns for both mathematics and ver-
bal score differences and for the NLSY and NELS samples.

Using gross effects almost always overstates the effect of a variable
and in some cases implies an effect that disappears for the controlied
comparisons. Thus, use of gross clfects for advocating policies on
positions can be very misteading.

INTERPRETING THE RESULTS FOR WORKING MOTHERS
AND SINGLE-PARENT FAMILIES

The effects of single-parent families and working mothers need
careful interpretation  The effects of the other family and demo-
graphic variables—income, parental education, family size, age of
mother at child’s birth, and race/cthnicity—in the analysis are ex-
pected and fairly consistent with a long line of research. However,
when considering the effects of single-parent families and working
mothers on student achievement, we find that the evidence is mixed.
[t is important, therefore, to place our results in perspective, to high-
light their limitations, and to determine the extent of bias in these
coefficients.

We find an insignificant eftect for single parents in both datasets. For
working mothers, we lind an insignificant coefficient in one and a

1id
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small, positive, significant coefficient in the other. These results mir-
ror the mixed findings in the literature cited earlier and are consis-
tent with recent work using different sources of data. For example,
Hill and O'Neil {1992) use the child supplement from the NLSY to es-
timate regressions on test scores for 3-6- and 6-9-vear-old children
and find similar insignificant effects for single-parent and working-
mother variables once other family factors are tiken into account.
With data from the General Social Survevs from 1974-1990, Alwin
(1991) finds insignificant effects of single parents and working moth-
ers an verbal scores when controlling for other family measures.,

However, for several reasons one needs to be cautious when inter-
preting these null or small significant effects. First, when single fam-
ilies are created by divorce, there are usually changes in other family
characteristics as well—most notablv family income. For instance,
average family income significantiy declines. So the full effect on test
scores of the increase in the number of single-parent families is re-
flected through a drop in family income as well as a change in the
family structure from a single to two parents. The results suggest
that after taking account of these changes ane ather measured dif-
ferences benwveen single- and two-parent familices, we would find no
significant added effect on test scores simply from the difference in
family structure between single- and tvo-parent families. However,
even this interpretation needs more precision,

A second important consideration is that there might be unmeasured
differences in single-parent or working-mother families that mav not
be reflected in our models. Perhaps the best example is that single-
parent famitics most often result from divoree, and divorce can be
preceded by a conflictual family environment. which research shows
can be very detrimental to children’s development (Demo and
Acock, 1988; Demo, 1992). This introduces the possibility that the
coefficient reflects the unmeasured characteristies as well as the
variable itself. Thus, the absence of an average effect of being in a
single-parent family on test scores—other things equal—might re-
flect the fact that for youth in many of these homes, prior conditions
may have been detrimental to achievement. This implies that the re-
sult should not be generalized across all families, In simpler terms,
some children living with a single parent may be better off than those
living with two parents who are in conflict. However, the results do

lii




PAFullToxt Provided by ERIC

64 Student Achievemen: and the Changing American Family

not imply that childen in nonconflictual two-parent families would
he equally well off in a single-parent family.

Third, perhaps the most important consideration is that the effects of
working mothers and being in a single-parent family may vary con-
siderably depending on the family context. These cffects are likely to
differ by family size, by educational level of parents. or by income
level. Thus, an insignificant coefficient for working mothers or single
parents may well hide offsetting strong positive and negative effects
in different types of families¥ However, our results provide some
evidence that, when looking at average effects across all families, nei-
ther the potential positive nor negative effects of working-mother or
single-parent families dominate. This again means that the results
cannot be generalized to all types of families.

An imporiant limitation of our analysis is that we measured maternal
labor-force participation and family type when the child was approx-
imately 14 vears old. This does not account for whether the mother
was working at younger ages or how long the single-parent status
existed. It may be important to distinguish between children who
have been in single-parent families from birth and those who have
lived a significant part of their life in a two-parent houschold. In the
latter case, the level of family income may have been much higher
during a portion of the child’s life. and the current family income
may be a poor proxy for the family resources available earlier.

REGRESSION RESULTS BY RACIAL/ETHNIC GROUP

Wwe had seen carlier that the race/ethnicity dummy variables were
large and statistically significant in our total regressions. Introducing
race/ethnicity by means of dummy variables presupposes that the
achicvement process for blacks and Hispanics does not differ from
that for non-Hispanic whites other than in the constant term. How-
ever, 1o test more precisely this assumption of equality across the
three groups (blacks, Hispanics, and non-Iispanic whites), we esti-

« . . .

e have tun models that fully mteraetall vaiables and we do tind tha single patents
and working mothers can fave sbiong mtenaction temis the positive or negative
diredtiog,
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mated separate regressions for each and then used an F-test to test
for stahility of the coefficients across the groups.

Table 5.5 provides the unweighted means of the analvsis variables
for the three groups for both the NLSY and the NELS datasets.!? As

Table 5.5
Means of the Analysis Variables for Race/Ethnicity Models

CCUNISY Yy
Non Non-
Hispanic His-  Hispanic His-
Variable Whites  Blacks panies__Whites  Blaeks  pamces
Income (S1987 000 3340 1961 2177 48.06- 2343 26.493
Mother's education
Iess than high schaool 01.35 056 074 0.12 0.21 045
Soime college 010 0.07 0.0 0n.24 0.20 017
College graduate 0.8 004 0.02 022 (S B 0.08
Father's education
Less than high school 0.4 058 0.7 G.11 022 0.5
Same college 010 0.06 (.01 0.21 014 0T
College graduate 0.16 0.05 0.0 032 ain 0.12
Age ot mother at child’s bivth 26,11 254960 26,21 25495 2LTT 25638
Number of siblings 3.2 100 155 2,10 2.65
Single mother 041 038 001 013 0.9
Mother working (.53 0.4 6.7 0.4 .57
F'emale 049 0.9 0.52 0.50 0.51
Northeast 020 015 04 0.21 .14
Narth Cennal 042 0.19 007 030 0.149
West 016 0.0 Dy 0.5 0.07
Ineome missuig .19 0.1n .11 0.01 0.05
Maother's educanon missing, 0.03 0.06 04 0.01 0.02
Lather's education missing, (.06 02l 0.1 0.04 0.8
Age of mother imissing, 0.01 0.08  0.01 0.05 0.07 0.08
Nunber of sibhings imissing NA NA NA .01 0.02 0.0
Ivpe of household missing NA NA NA 0.02 0.08 0.0
Mother s work status missing \A NA NA 0.03 (.01 0.04
Stanchardized math score 0. .80 051 0.23 0.61 0.13
Standardized verbal score 001 0a2 000 0.2z 052 -0
N § g L1000 IR IV TR 1Y B ]

Hecase ace ethmeny was one of the proniny stranhication varables and we are
examimng each group separately, we teport only the unweighted means here

1
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is clear from the table, family characteristics differ markedly across
the three groups. Hispanics and blacks tend to have much lower in-
comes (about a third lower in the NLSY sample. and about 45 percent
lower in the NELS sample) than non-Hispanic whites. Hispanics and
blacks also trail non-Hispanic whites in terms of parental educa-
tional attainment. Over three-quarters of Hispanic mothers in the
NLSY sample and 45 percent in the NELS sample did not have a high
school diploma. The same trends are evident with respect to father's
educational attainment. Family size also differs across the groups.
with non-Hispanic whites having the smallest family size, although
the differences have narrowed considerably by 1988, the time when
the NELS data were collected. The proportion of single mothers is
higher among the minority groups in both sampies. The regional
pattern reveals that the largest proportion of blacks live in the South,
whereas Hispanics are concentrated in the West

In general, the model results for the three groups show similar pat-
terns as the total sample regression in terms of signs. but somewhat
lower significance for the smaller minority samples. However. the
sizes of the coefficients of some variables differ across the three
groups, and in general, these differences hold across both the math-
ematics and verbal/reading equations.!!

Regression Results by Racial/Ethnic Group: NELS

We discuss the NELS results first hecause the sample sizes for the
minority groups are significantly larger for the NELS than for the
NISY and the pattern of differences is clearer. Tables 5.6 and 5.7 pre-
«ent the results of estimating separate race/cthnicity regressions for
the mathematics and reading models for the NELS sample.

Mathematics Model. The magnitude of the income coefficient tends
to be much greater and that of the parental education coefficients
much smaller for the minority groups compared with the non-Tlis-
panic white group.  The effects of age of mother are fairly
similar across all three groups, but family size becomes small and

HU e b otest st 1on homogeneits of coelhioents anross the thice qronps was reje ted
at the 001 level. 1The computed F-stanstues wete vers large: 8 70 o the matlomoded
and 61,07 o1 the verthal model
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Table 5.6

Regression Results by Race/Ethnicity, Mathematics Model: NELS

Nan-Hispanic
__Whites __Blacks __Hispanics
Variable ) o Coef. t-Stat._ Coef. _t-Stat.  Coef.  t-Stat.
Intercept -0.251 -6.32  -0.908 -12.07 -0.496 -5.83
Income 0.00204 11.33 0.0066 8.64 0.0051 7.26

Mother's education

Less than high school 0241 =971 -0.118 -2.63 -0.017  -0.40

Some college 0.152 7.95 0.092 222 0106 2.14

College graduate 0126 18.67 0281 1.83 0223 3.23
llather’s education

LLess than high school 0182 -7.49 <0047 -1.08 -0.156 -3.65

Some college 0.179 8.78 0.022  0.49 0.106  2.08

College graduage 0.428 1957 0.283 533 0.266  4.32
Age of mother atchild's birtiv - 0.0055 413 0.0039  1.65 0.00145 1.68
Number of siblings -0.017 =326 -0.0038 -0.42 -0.025 -2.10
Single mother 0.0020  0.08  -0.0095 -0.26 0.0046 010
Mother working -0.023  ~1.53 0.026  0.76 0.0039  0.11
Female 0.017 -3 0.0087  0.29 -0.079 -2.54
Northeast 0.115 h. 0.0056  0.14 -0.069 1.0
North Central 0137 gl 0.0076 0,19 -0.036  -0.68
Wost 0.027 20 -0.021 -0.35 -0.069 -1.91
Income missing 0.017 K 0.013 0.8 0112 -1.52
Mother's education missing 0,105 ! <0138 -1.30 -0.046 -0.48
Father's education missing 0131 .57 0033 057 -0.174 242
Number of siblings missing -0.333 4. 0213 2.03 0.039  0.37
Age of imather missing -0.083 160 -0.208 -2.82 -0.102 -1.15
Fype of household missing ~0.249 5. -0.056 -1.00 -0.206 -2.56
Mother s work status missing  -0.079 2 0.034 034 -0.043  -0.41

_Adjusted k2 o 07 LS i 1 1 F: S

insignificant for the black sample. The effects of single mother and .
mother working tend to be small and insignificant for all groups. The
regional variables tend to show different effects for the three groups.
The Northeast and Midwest variables tend to be large and positive
for non-Hispanic whites, with the South being lowest. The black
sample shows no significant regional effects, whereas the Hispanic
sample shows negative but insignificant effects for all regions but the
South.
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Table 5.7

Student Achieyement and the Changing American Family

Regression Results by Race/Ethnicity, Reading Model: NELS

Muriable
Intercept
Income
NMother's education
1ess than high schoaol
some college
College graduute
1 ather's education
Less than high school
some college
Coltege graduage
Age of mother at child's birth
Number of siblings
Single mother
Mother working
Female
Northeast
North Central
West
Ineome missing,
Mother's educdtion missing
Father's education missing
Number of siblings nvissing,
Age of mather missing
lype of household missing
Mother's work status missmg,
Adjusted R+

— Whites,
Coef. -5t
0270 =671

(.0010  5.56

.226 -49.01

017 T2

04689 1592
S0U82 0 -T0

(181 878

0.367 1652

0.007 KRN
~L00 -7 81

nal? 0.52

[SRUIN) 1.25

9233 1650

0.088 11

0018 2.bh
ALONS 06y

000ty 004

0.123 1687
-0 135 -2
-0.211 2066
S0 126 2001
-0.076 0 -1.63
-0.041 1.

30 I

Non-1lispanic

Blacks.
Coet, t-Stat.
L1030 1352
O.0056 690

0108 =324
0156 347
024946 16t

-0.020 - 0648
0 0a7 1.17
0.264 48K
0.0095 373
0.0012 0.2
0ol 025
0.0 1.19
0.2.34 AT
0086 147
ousio 1.4

(.104 T4
0077 oay
0.131 AR

0.067 HEE!
042 1 2h
IR R 2Ha
0123 2.00
0.026 021
0121

Hispanics
Coef. -5t
STT 0 -087

0.0039  5.31

0,073 -1.08
u.i68 323
n.22a 308

0457 3.4
o120 22
0209 3.2
0.0056 1.8
0.016 1.8
00060 -0.T6
o8l 022
0138 27
00071 ot
0047 085
(rosa 26g
0140 1.78
(IR 1.3
0 2T
0071 06y
0ot 012
utoy o 12y
0,041 0.01
0112

3
)

Reading Model. The reading model results, with some specific ex-
ceptions, are quite similar to the mathematics modelbresults.'= The
patterns for income, education, age of mother ar child’s birth, and
family size are all similar to those noted in the mathematics model.
The effects of single parent and working mother are small and in-

significant, as in the mathematics model  The regional patterns are
similar but less pronounced for the non-Hispanic whites. Unlike in

0
e 1 test fon homogeneity ol orthoents acioss the thiee groups tor the sopaeate

math and verbal models tejected te nall by pothess of eguabitn actoss the groups at

the 0 01 fevel,
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the mathematics model, blacks display a regional patiern similar to
that of non-Hispanic whites.

The Hispanic regional coefficients show a similar pattern to those of
the mathematics models, with negative coefficients for all regions
except the South. However, the verbal equation has a somewhat
larger negative effect for the West and a smaller negative effect for
the Northeast.

Regression Results by Racial/Ethnic Group: NLSY

Mathematics Model. Tables 5.8 and 5.9 show the regression results
by race/ethnicity for mathematics and verbal test scores for the N1SY
sample. The distinet patterns on education and income noted for
the NELS dc aot show upin the NILSY sample  In general, the size of
the income coefticients show much more similarity in the NLSY than
in the NELS sample. However, the parental education coefficients
show a more pronounced effect for the non-Ilispanic whites than for
minorities—similar to the NELS, The age of mother at child’s birth
and family size variables show somewhat stronger effects for non-
Hispanic whites than for either minority group. Mother working also
shows a statistically significant positive effect for non-1lispanics but
insignificant effects for minority groups. Single mother is insignifi-
cant for all groups. The regional patterns of the NLSY for the His-
panic and non-Hispanic groups are similar but more pronounced
than those of the NFIS.

Verbal Model. The effects of all four main family variables—educa-
tion, parental education, age of mother at child’s birth, and family
size—are similar across groups in the verbal NLSY model. The coef-
ficients of single mother are small and insignificant across all groups,
whereas the effect of mother working is again positive and significant
for non-lispanics. Regional patterns are also similar to the mathe-
matics model. with minor exceptions,
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Table 5.8
Regression Results by Race/Ethnicity, Mathematics Model: NLSY

Non-Hispanic
\Whites Rlacks Hispanics

Variable Coef.  tSun. Coaef. s Coet. t-Stat.
Intercept 0035 -6.26 L0 967 0279 -1.50
Income 00071 8.21 0.0067 347 0.0070 3.00
Mother's education

Less than high school 0242 -6 06 063 0,085 (.88

Some college 429 2028 01145 1.50 0.290 1.57

College graduate 0.4 222 0216 173 0182 0.52
Father's education

Less than high school SOZR 0 A6Y <0047 " (1.252 20T

Some college 129 228 022y 2.2 0.189 .12

College graduage 0.290 336 0,430 2.7 0.014 0.08
Age of mother at child’s birth 0.014 561 0.0067 1.8 0.000017 -0.0030
Number of siblings SLOBT CHSB 023 - £.036 -2.81
Single mother 0065 ~1.37 0.080 1.58 ~0.0000:36 0.00
Mother working, (121 3.81 0.083 070 0.031 (.51
Female 16l 5105 0163 364 0.143 226
Northeast hley 372 0043 067 0.193 2.01
North Central 0227 ST 0172 289 (Lo 07Ty
West o008y 0.7 0095 095 -0.014 018
Income missing 012 195 aale oy 0220 241
Mother's education missimg, 00000 175 (UR B IV W R 0.227 1 36
I-ather's education missig 0100 3 0r7e 2.7 0068 169
Age of mother missing, 00249 017 0099 1Y 00071 (L
Mdjusted R 0212 0.010 0102

SUMMARY

The results from the NLSY and NELS models are substantively simi-
lar in the direction and relative significance of family and demo-
graphic characteristics for both mathematics and verbal/reading
abilities.  We find that family income, parental education, age of
mother at child’s birth, and number of siblings all have statistically
signilicant effects on student achievement and are in the expected
direction. The effect of working mother is positive but small. Family
structure (single-parent versus two-parent families) is insignificant
in both the NESY and NELS models, after controlling for other vari-
ables,
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Table 5.9
Regression Results by Race/Ethnicity, Verbal Model: NLSY

Non-Hispanic

~ Whites __ Blacks ___Hispanics

variable. _ Coel, 1-Star, | Coef __tSat, __ Coef. tStar,
Intercept O.43 0 =543 -1.276 0 - 1048 -0332 0 -1.67
ncome 0.0062  7.46 0.0064  3.75 0.0085 3.39
Mother's edur nion

Less than high school -0.303 -8.05  -0.147 =241 -0.271 0 =262

Some coilege 0.079 146 0.230 224 0.339 I

College graduate 0176 243 0314 2360 <0218 081
1 ather’s education

Less than high school -0.240 6220 -0007 LT 03320 =342

Some college 0.198  3.65 0241 223 0.173 .96

College graduage 0372 721 0410 3.20 0.028 0.15
Age ormother at chitds buth 0.016  n.61 0011 392 0.014 27
Number of siblings -0.080 -10.72  -0.053 -392 0084 -5.22
Single mother 0041 -0.89 0.053 0499  -0.032 =0.35
Mother working 111 3.9 0.071 141 0.058 0.82
temale 0149y L97 0149 3041 0.0-44 0.65
Nartheist 0127 295 0187 272 L0152 -1.18
Narth Central (41 TR 0.213  3.38  -0.228 -1.54
West 0.073 1.°8 0.039  0.55  -0.085 -1.15
Income nissing, 0021 0.53 0.046 070 -0.061 .62
Mother's education nssing 0490 88 <0061 =146 02430 -1.36
lather's educanon missing 0127 186 0219 -3.37 0.053 0.50
Age obmothien missing -0.0080 -0.11 0176 2.01 0091 <054
wjusted RY 0.289 0.180 0182

There are some differences between the NESY and NELS results. We
find that in the NELS models, compared to those of the NLSY, family
income and size are less strongly related to student achievement, but
the effect of varental educational attainment and race/ethnicity (at
least for mathematic 1 is stronger. These differences may be partially
explained by the differences in the tests given to the two samples, the
sampling design, the age spans of the sampled children, and the time
period.

In addition to regressions for the total or pooled sample, we fit sepa-
rate. models by race/ethnicity—Dblacks, Hispanics, non-tlispanic
wiriies. In both the NLSY and NELS, the effects of family characteris-
tics on student achievement do not difter substantially across the
three groups from what we found in the model fit 1o the pooled
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sample. although, in general, income appeared to be more important
for minorities than for non-Hispanic whites, and parental education
somewhat less so. The effects of single mother and working mother
are generally small and insignificant across all models, although we
remain cautious about interpreting these effects too literally without
further exploration of interaction terms and nonlinearities in the
model specification. We mentioned above that the effects of family
structure and maternal labor-force participation niay well differ, de-
pending on other family circumstances and environment.
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Chapter Six

ESTIMATING THE EFFECTS OF CHANGING FAMILY
AND DEMOGRAPHIC CHARACTERISTICS
ONTEST SCORES

In this chapter. we first review the methodology used in predicting
test scores for samples of young people selected from the CPS files
and the assumptions underlying that methodology. We then present
differences in estimated mean test scores based on the distributions
of predicted test scores for 1970-1990 and for 1975-1990; these dif-
{erences represent our estimates of the effects of changing family and
demographic characteristics on student achievement. We calculate
test scores for verbal/reading and mathematics using the NELS
equations for 13-14-vear-olds and the NLSY equations for 15-18-
vear-olds. We use two different equations to calculate test scores for
the three racial/ethnic groups. based on what we referred to earlier
as the “pooled™ and “nonpooled” estimates. The former controls for
race/ethnicity by dummy variables and was fit o the full sample
from the NLSY and the NELS; the "nonpooled” estimates are derived
by fitting separate regressions to the samples of blacks, 1lispanics,
and non-Hispanic whites.

ESTIMATING EFFECTS USING THE CPS SAMPLE
Three important assumptions underlie our methodology:

structural changes in model coefficients over time ave small;

the estimated coefficients for the family variables would not
change appreciably if nonfamily variables were included in the
models;and

crass-sectional estimates of coefficients can accurately estimate
the effects of time series changes in the independent variables.,

121




Q

JERIC

PAFullToxt Provided by ERIC

78 student Achievement and the Changing American Family

The first assumption implies that models fit to data collected trom
representative samples of similarly aged students in 1970 and 1990
would produce fairly similar coefficients {sce Appendix A for a dis-
cussion of this assumptionY. This assumption could be tested if we
had data on family characteristics and test scores of representative
sampies of similaily aged vouth at two points in time. Then the shift
in structural coefficients could be estimated. as discussed in
Appendix AL and precise estimates of the effect of family and demo-
graphic characteristics on test scores could be made. !

The NELS and NLSY samples represent data that are eight vears apart
but cannot be used to estimate shifts in coefficients because of the
different age groups. stratification, and tests given to the samples.
Earlier, we showed that there are differences in the models fit to the
two datasets. and to some extent these differences may reflect
structural changes in the coefficients over time.  However, despite
the differences in the models, we {ind the overall predictions to be
remarkabhy similar, suggesting that, at 'east for purposes of estimat-
ing famih effects, the differences may not be that important.

The second assumption is that the family coefficients that would be
estimated from a fully specified and estimated model would be simi-
lar to those that include familv effects alone. Preliminary evidence
with estimating models inclading school and community factors
shiows litde change in tfamily coefficients.

Fhe third assaumption, common to most models based on cross-sec-
tional data. implies that cross-sectional coefficients are similar to
coclficients estimated froni pooled time-series/cross-sectional data
il such data were available), Cross-sectional coefficients can difter
because  they measure  long-term effects, whereas  coefficients
emerging from time-series analysis include both short- and long-
term effects, I general, itis difficult to make predictions regarding
the direction and magnitude of such bias (Kalh, 1959).

P iestol tis in pothesis will be posable when the 19492 Seniar NEES sample becomes
availables 1t G he compaied to the 1972 Semor sample of the thgh School and
Bevond senvey Howevin, even prelimmany evidence from i comparison of the 1980
and o0 fheh School and Bevond Sturves and NEES Sophomore sample shows no

sttty cesiahcant Change in SES vanables betweonahese saomples (Rasinski et al
Tt
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These assumptions enable us to use our estitnated equations to pre-
dict test scores for samples of children, based on their family and
demographic characteristics. We used the March Current Pop-
utation Surveys to select 14-18-year-olds in a given year: 1970, 1975,2
and 1990. Second, for each child in the sample. we linked their
record to family records that captured family characteristics for the
selected sample. These characteristics included race/ethnicity,
gender, age of mother at child’s birth, parental educational attain-
ment, total family income, type of family (single versus two parent),
mother’s employment status. family size, and regional variables.
Third, we used the equations from the overall NLSY and the NELS
models to predict a test score for cach child on the CPS files, based
on that individual’s own family characteristics. We use the NLSY
model to predict scoies for 15-18-yvear-olds and the NELS to predict
scores for the 14-15-vear-olds.?

For the longer time period (1970 to 1990), we were able to identify
only two racial groups: black and nonblack. Therefore, for these
predictions, the full model was estimated on the pooled sample,
omitting the Hispanic variable and grouping the Hispanics with the
non-Hispanic whites. This provided the pooled estimates. Separate
regressions were fit for blacks and nonblacks—these are the non-
pooled estimates.

Next, we predicted test scores for 1975 and 1990 for the three
racial/ethnic groups, using both the pooled {(with the Hispanic vari-
able) and nenpooled estimates (fit to the three groups separately).

This allows us (a) to examine the results separately for the three
groups and (b) to compute a weighted overall predicted test score
using these separate regression coefficients to see whether this dif-
fers from the one predicted by the total pooled prediction equation.

“We chose 1975 because the identitication of Hispanics as a separate group did not
begin until atter 1970, Thus, all predictions hy race/ethnicity are for the vears 1975
and 1990, although the predictions for the total sample and for hlacks and nonbfacks
are for the years 1970 and 19t

Hrhe weighted age distribution ot the eighth graders on NLIS showed  that

iy roximately 975 percent of them were 1415 vears old in the spring of 1988, We,
ieretore, restiicted own prediction samnle rom the CPS to 4= h-year-olds 1o more
closelv mateh the NELS sample.
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ESTIMATES OF FAMILY AND DEMOGRAPHIC EFFECTS
Using the Pooled Sample Model: 1970-1990

Figure 6.1 shows the estimated difference in the weighted mean ver-
bal/reading and mathematics test scores (in standard deviation
units) for 15-18-year-olds (based on the NLSY model) and 14-15-
vear-olds (based on the NELS models) from 1970 to 1990 as a result
of changing family and demographic factors. We estimate a gain in
mathematics test scores of 0.20 of a standard deviation or an increase
of about 7-8 percentile points for both age groups. The estimated
verbal gains are slightly higher than the mathematics gains (0.25 of a
standard deviation) for the 15-18-year-olds. although we predict the
same gain in reading for the 14-15-year-olds as in mathematics.

The estimated gains in test scores are somewhat surprising, given the
conventional wisdom that the family environment has hecome
steadily worse for children. However, the results are explained when
we examine the changes in family and demographic characteristics
that occurred betiween 1970 and 1990 for young people aged 15-18

RAND - g0 0

15-18-year-olds [

Mathematics

14-15-year-olds

15--18-year-olds

Verbal
reading
14-15-year-olds

] ] ]
-1 -0.75 -05 -0.25 0 025

Standard dewviation units

Figure 6.1—Change in Mean Predicted Test Scores Using Estimated Overall
Family and Demographic Effects and Pooled Regressions, 1970-1990
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{(derived from the CPS data) and the strength and significance of the
variables in the achievement equations.”

Table 6.1 illustrates graphically how we compute the total net effect
of changes in selected family characteristics on predicted test scores
from 1970 10 1990. The net effect of all these changes in family and
demographic characteristics is an estimated gain in test scores over
this time period primarily as a result of better educated parents and
smaller family size.

Table 6.2 presents selected family characteristics for children aged
15-18 in 1970 and 1990, As can bhe seen from the table, two
important trends favor higher achievement—the substantial changes
in the educational atainment of both fathers and mothers of
adolescents between 1970 and 1990, and the decline in family size.
For example, approximately 40 pereent of parents had less than a
high school education in 1970; thiswas true of fewer than one-lifth of
the parents in 1990, Conversely, the proportion of mothers with
some college or a college degree more than doubled over this time
period, increasing from 17 percent to 36 percent: for fathers, the

Table 6.1

Estimating the Net Eftect of Changing Family Factors

Change Netinfluence  Combined Effect
Panaly Facto 197 1040 on lestSeores on TestScotes!
IParental education lage | arge | arge N
Fantih stze largpe Medinm \Medium
Familvimcome None Medinm Nane
NMother' s age atchibd <
hirth Simall Aedim Simall .
Watkme mother large Small Small *
smgle parent Farge None Nole

SHp artow mdicares net positnve eltect anoscores and downnarmow indheates
netnegative cllect on scotes

Uiecause the tends e veny somba, we dos not shaw the Changes i tanuly
chanacternsaes ol H 1 ovear olfds wopanatel m e e body o the teport These
enenm Table B
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Table 6.2

Selected Family and Demographic Characteristics of 15-18-Year-0Olds,
1970-1990

o, Change
Narable o0 1870 14980 18990 0 (1970-1990)
[ncome (S$1987) 8716 40,531 39,966 +3
Mother's education
[ ess than high school 38.2 274 17.1
High school 447 16.8 7.1
Some coilege 16,4 15.1 20.0
College graduate 10.7 15.4
lather's education
fess than high school 42, 0.4 19.1
High schaool 32 353 378
Some college 11.: 15.7 203
College graduate 3. 18.5 228
Number of sibdings
0-1 5.7
2-3 33.7 327
4ornone 18.0 8.6
Age of mother at child's hirth
<19 years 9.3 10.0
20- 24 years 28.2 323
25-29 years 10.9 29.2
230 vears 316 28.5
Single maother 13.6 20.0
Mother working 191 T3 68.6
Race
Rlack 11.9 13.7 1.1.0
~ Nonbtack B8l 863 8GO0

increase was from 25 percent in 1970 to 43 percent in 1990,
Similarly, there were marked changes in family size over this time
period, with smaller families having one to two children becoming
more the norm than was previously the case. For example, the
number of children with one or no siblings increased from 48
percent in 1970 to 73 percent in 1990; the proportion of children with
four or more siblings declined by over 75 percent.

These factors are primarily responsible for the estimated gains, but
other factors had small effects. The proportion of children with
warking mothers increased by about 40 percent and income in-
creased very slightly from 1970 to 1990 by about 3 percent; cach
makes small positive contributions.  However, the small gain in
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family income reflects several influences.  Income for men—
especially younger men—has generally declined in real terms during
this period, Family income has been maintained by more mothers
working. Another influence on the average family income is the
formation of more single-parent families, which often experience
income declines in a wransition from a two- o a single-parent
household.

lowever, other trends have less favorable effects on achievement,
For example, there is an increase in the number of young mothers,
from 9 percent in 1970 to 13 percent in 1990; this had a small nega-
tive effect on test scores. The proportion of children living with sin-
gle mothers increased by almost 65 percent over this time period,
although the net estimated effect of this variable was seen to be
rather small in the models presented earlier. in our methodology, we
take account of the increase in single-parent families partialty
through the family income variable. Presumably, if the number of
single-parent families had not increased, family income would have
shown stronger gains.

In addition. the racial composition of children changed as the pro-
portion of blacks increased by about 18 percent. This demographic
shift—other things equal—would end to lower scores,

Predicted Changes in Test Scores by Race, 1970-1990

There is considerabte interest in how black children have performed
over time and whether the gap between blacks and nonblacks has
widened or become smaller. Figure 6.2 shows estimates of separate
family effects for blacks and nonblacks using the pooled equations.

The black estimates show greater gains as a result of changing family
factors in both mathematics and verbal scores over this time period
for both age groups compared to those for whites. Using the NLSY
model, we estimate a gain of over 0.30 of a standard deviation in
mathematics and 0.40 of a standard deviation in verbal scores for
blacks, compared to 0,20 of a standard deviation in mathematics and
about 0.25 of a standard deviation in verbal scores for nonblacks.
[he NEES estimated differences are somewnat smaller than those of
the NISY  more on the order of 0.06 -0.09 standard deviation units,
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Black
Mathematics
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reading
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H ] | L | ]
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Standard dewviation units

Figure 6.2—Differences in Mean Predicted Test Scores by Race, 1970-1980

One reason for this differential gain between blacks and nonblacks is
shown in Tahle 6.3, which compares changes in black and nonblack
families of 15-18-vear-olds between 1970 and 1990. Black family
characteristics show even more favorable changes than those in non-
black families in the two key areas of parental education and family
size.

For example, although the proportion of black mothers with some
college increased threefold from 7 percent in 1970 to 25 percent in
1990, the increase among nonblack mothers, although still substan-
tial, was smaller. The same trend is evident among fathers as well.
The proportion of black fathers with some college or a college degree
increased by almost 300 percent, from 6.5 percent in 1970 to almost
25 percent in 1990, whereas the proportionate increase among non-
biack fathers was about 70 percent. The other large contributing fac-
tor is the marked decline in family size among blacks. The number of
children in small black families increased over 100 percent in this
time period compared to a 45 percent increase among nonblack chil-
dren.
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Table 6.3
Profile of Black and Nonblack 15-18-Year-Olds, 1970-1990

~ Black Nonbiack
Change Change
970 QU7
Variable [ IR0 Pamo taam JUTO 0 THRO 1aul 1940
Incame $1967 IR LTI U B SRR 4 [ LN JOB005 43,260 J2545 0
Mathier's educahan
1 ess than high schaol ni 1R AR 6 7215 160 K}
Thgh schooi AR RS K3 B0 BRI oo a80 64 !
some college [l 104 17a 3 ity Ian M il
Cottege pradnate - HIN SE e S n 11
athiel seducation
Fess ihan bigh schood | ! A h' 1 T D [N a1
Highse hool S 3 RN I ) i 3 il i
some voticpe tn 15 Prd g I T FOXY A O
Collepe gradnate AN [ 9 hR iho 209 RN I
Nuniber of siblings
0] [ [ (TSNS ML GO A o
28 1Y KRN St I Y o RNV 3
1o mane . i [RERT S el it S0 A o
Ve of mother ot chidd's barth
sltveats 151 T LT Y 42 B ey 111! 3
SOy ears el 4 i R I A RS
S Maeans mn RARE N it I o o R
SArveans 03 Dt S R [ IR LI LR 2 3
sengde mothen el Wl RN S H [ TL S | I Y
Stuilasr woikng vl s T e b, TR (S N |

However, two other possible reasons for the black/nonblack differ-
ences are use of pooled equations, which assume that black and
nonblack coelficients are the same (with the excention of a shift in
the constant term), and the inclusion of Hispanics with the nonblack
sample.” The continuing immigration of Hispanic families could be
afactorin fowering the gains of nonblacks. To test these hypotheses,
we calculated test scores using race-specific equations for black,
Hispanic, and non-Tispanic whites for the period 1975-1990.

'\ thitd possibie teasan fon the black nanblack difterence is the ase of anweipghted
teereaaton models. We tested thies by exammmg, the predichions from ow weighted
Tegiessians aganst those ham the onweighted models. Hhere was ittle ar no
dilference m the change un the mean predicoled test score between 190 and 1990
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Estimates for Black, Hispanic, and Non-Hispanic Whites,
1975-1990

Figure 6.3 shows the nonpooled estimates for family cffects for
blacks, Hispanics, and non-Hispanic whites between 1975 and 1990.
For 15-18-year-olds, we predict a gain of about one-quarter of a
standard deviation in mathematics and verbal scores for non-
Hispanic whites; a gain of 0.15 in mathematics and 0.25 in verbal for
blacks. Hispanics show the smallest predicted gain, only 1/20th of a
standard deviation in both mathematics and verbal scores. The
gains predicted for the 14-15-year-olds have similar patterns across
groups but are somewhat smaller for all three groups compared to
the NLSY predictions.

The results indicate that some of the black/nonblack results were
due to the influence of the expanding Hispanic population as well as
the use of pooled models. When we separate Hispanics from the
nonblack population, the largest family cffects are for the non-
Hispanic white group except for the NLSY verbal results, where
blacks and non-Hispanic whites show identical gains.

RANDA#/4R3-6 3

Mathematics

Verbal

{7 Non-Hispanic whites
Blacks
Mathematics T B Hispanics

Verbal

| . { ] |
-1 =075 -4o -025 0 025 05 075

Standard deviation units

Figure 6.3—Change in Predicted Mean Test Scores by Race/Ethnicity Using
Nonpooled Regressions, 1975-1990
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The much smaller Hispanic gains, estimated by our equations, can
be understood by looking at the changing characteristics of Hispanic
families shown in Table 6.4.5 Because of the influx of new immi-
grants, most of whom are somewhat less educated and less skilled
than previous immigrants, Hispanic families do not exhibit the large
gains in parental education that black families do over this time
period. In addition, income declined in real terms by about 12
percent, and the proportion of young mothers also increased by over
40 percent. On net, these changes in family characteristics would
have a marginally positive effect on test scores but much smaller
than those for black and non-Hispanic white families.

Table 6.4
Selected Family Characteristics of Hispanic 15-18-Year-Olds, 1975-1990

% Change
Nariable 1975 1980 1990 _(1975-1990)
Income ($1987) 29.750 30,405 26,073 -12
Mother's education
Less than high school 63.9 60.5 54.6 -15
High school 26.4 27.2 29.8 13
Some college 5.7 rii 10.9 91
College graduate 3.9 4.5 4.6 18
Father's education
Less than high school 61.9 58.7 55.3 -11
. High school 22.0 24.4 25.6 16
Some college 8.3 9.9 12.2 47
College graduate 7.8 w1 6.9 -12
Number of siblings
0-1 39.5 43.7 513 37
2-3 34.2 36.7 373 09
4 or more 26.3 19.6 4.5 -68
Age of mother at child's birth
<19 vyears 1.7 12.3 16.7 43
20-24 years 29.4 329 34.4 17
25-29 years 29.5 276 27.6 -06
230 years 294 27.2 21.3 =28
Single mother 239 21.6 32.1 34
_Mother working 389 46.3 55.0 41

Bagain, as betore, we show the changes in tamily characteristics for Hispanic vouth
aged T=15-years-old in Table B3, The trends are very similar for the two groups.
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SUMMARY

The regression coefficients presented in the last subsection were
used to predict mathematics and verbal/reading test scores for
samples of children from the Current Population Surveys for selected
vears. We then computed the mean for each of these predicted test
score distributions. The change in the means of the predicted test
scores represents our estimate of the effect of changing family and
demographic characteristics on test scores over the relevant time
period.

We find, overall, that we would predict a gain in average test scores
from 1970-1990 of about 0.20 of a stand «d deviation for both math-
ematics and verbal/reading tests. This is largely due to net positive
changes in the family environment over this time period. predomi-
nantty the significant increase in parental educational attainment
and the substantal decline in family size.  Our pooled regression
predictions show much larger gains for blacks than for nonblacks be-
cause of the larger positive changes experienced by black families.
The nonpooled regression predictions (that are based on the sepa-
rate race/ethnicity models) reveal a somewhat different pattern. with
non-Hispanic whites showing larger gains or similar gains o those
predicted for blacks. Ilispanics are predicted to have the smallest
net gains of the three groups, primarily because of the influx of new
immigrants, most of whom are less educated and less skilled than
previous immigrants. Thus, Hispanics do not exhibit the large posi-
tive gains in parental educational attainment and family size experi-
enced by other groups during this time period and, in addition, suf-
fered a decline in reat income that further reduced the expected gain
in achievement.

For at least two reasons, the results of the analvsis remain convineing
despite the simplicity of the linear models and the potential bias in
the single-parent and working-mother variables.  First, when more
complex models that contain nonlinear and a full range of interac-
tions terms are used to estimate famity effects from 197071975 to
1990, there are almost no differences in the average predictions from
these madels when compared to the simple linear ones. However,
we are investigating whether the predictions for vouth in multiple-
risk situations change using the complexmodels,
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Second, sensitivity analysis shows that our estimates of family effects
are relatively insensitive to fairly large changes in the size of the
working-mother and single-parent family coefficients. For instance,
it would take a coefficient of approximately one standard deviation
for single parent to move our family effects by 0.10 of a standard
deviation. Even for black families. it would take a coefficient of
approximately 0.60 of a standard deviation to change the family
effect by 0.10 of a standard deviation. Coefficients of this magnitude
are far outside the range of any empirical measurements, and even
simple lincar models are highly unlikely to have this degree of bias.




Chapter Seven

COMPARING TEST SCORE PREDICTIONS WITH
NAEP TRENDS

This chapter compares our predicted test score changes based on
changes in family and demographic characteristics to actual changes
reported for the National Assessment of Educational Progress tests
given to nationally representative samples of the student population
at ages 9, 13, and 17 and presents the residual differences that need
to be explained by factors other than changing family characteristics.
NAEP trend data on 13-vear-olds are compared with the predicted
trends reported above for the 14-15-year-old NELS sample, and the
17-vear-old NAEP scores are compared with the predicted scores for
the 15-18-year-old NI1.SY sample. Several comparisons spanning
different time periods are made to see if a broadly consistent pattern
emerges. NALP tests were administered approximately every four
years; comparable reading tests were given in 1971, 1975, 1980, and
1990, and comparable mathematics tests were given in 1973, 1978,
1982, and 1990. The 1975 reading tests and the 1978 mathematics
tests were the first to identify Hispanics as a separate group (U.S.
Department of Education, 1991).

COMPARING NAEP DIFFERENCES AND FAMILY/
DEMOGRAPHIC EFFECTS

We look first at trends in the overall population and for two racial
groups—bhlack and nonblack. This allows us to examine trends over
the longer time period—between 1970 and 1990, We then compare
our predicted trends for the three racial/ethnic groups to 18975-1990
reading NAEDP changes and 1978- 1990 mathematics NAEP changes.

134
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Pooled Sample of All Races

Figures 7.1 and 7.2 compare the changes in mathematics and ver-
bal/reading NAEP scores for two time periods for 13- and 17-vear-old
students to the changes predicted based on changing family charac-
teristics and demographics. For mathematics. family/demographic
effects would predict gains that differ from actual gains by at most
0.15 of a standard deviation (1973-1990 comparison for 17-year-old
students) but differ from actual gains by less than 0.08 of a standard
deviation for the other comparisons. The data show that mathemat-
ics scores must have declined by less than 0.10 of a standard devia-
tion between 1973 and 1978, since 1973-1990 NALP differences are
smaller than 1978-1990 NAEP differences. This is consistent with the
fact that family/demographic changes would predict gains in this
time period, since other factors are also operating to change scores. !

The reading tests show that NALP score changes were alwavs less
than estimated family/demographic effects for both age groups for
both time period comparisons. The differences are approximately
0.10 of a standard deviation. The results indicate that actual scores
did not change as much as predicted by family/demographic effects.
To determine the extent to which the results are different by
racial/ethnic group, we first present the results for hlack and non-
black groups for the longer time spans. then the 1975-1990 (verbal)
and 1978-1990 (mathematics) comparisons for blacks, Hispanics,
and non-Hispanic whites.

Pooled Sample of Blacks and Nonblacks
Figures 7.3 and 7.4 compare black and nonblack NAEP <cores with

estimated family eftects for 13- and 17-vear-olds for 1971-1990
(verbal/reading) and mathematics (1973-1990).  Black students of

1(Zumpariwns hetween two time periods must be done with some caution, especialtly
it there are large vanations in test scores for one aor mare vears that do not reflect o
goencral trend. As Figure 7.0 illustrates, there could be some sensitivity ot results in the
range of 20.10 of a standard deviation, depending on whether comparisons are made
asing 19773 or 1978 as a starting point. We have ade companisons asing all vear, in
the 19708 when NAEP scores are available, sind swe find that the major conclusions of
the epartare isensitive to the nutial v e Atthe same tineswe have notemphasized
those condhustons that are sensitne (o such varaton,



Q

ERIC

PAFullToxt Provided by ERIC

Compuring Test Score Predictions with NAEP Trends 93
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Figure 7.1—Predicted Mean Differences and Actual NAEP Score Differences
for Two Periods, Mathematics (1973-1990) and Mathematics (1978-1990)
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Figure 7.2—Predicted Mean Differences and Actual NAEP Score Differences
for Two Periods, Reading (1971-1990) and Reading {1975-1990)
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‘igure 7.3—Predicted Mean Differences and Actual NAEP Score Differences
for Black and Nonblack Groups, Mathenzatics (1973-1990)
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Figure 7.4—Predicted Mean Differences and Actual NAED Score Differences
{or Black and Nonblack Groups, Reading (1971-1990)
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both ages have made dramatic gains in both reading and mathemat-
ics scores between the early 1970s and 1990. Black scores have in-
creased between 0.50 and 0.70 of a standard deviation in this time
period, whereas scores for nonblacks have either declined slightly
(0.05 of a standard deviation) or increased slightly. Moreover,
changes based on estimated family effects for blacks account for less
than one-half of the total gain. The remaining part of the gain
presumably might be accounted for by factors outside the family.

The nonblack comparisons show that family effects were always
larger than the actual NAEP gains. However, one cause of this may
be the expanding Hispanic population that is included in the non-
black sample but cannot be separately identified for this time period.
Separating out the Hispanic population will allow us to determine if
the Hispanic gains match the black gains and the extent to which the
nonblack results are influenced by the Hispanic population. The
1975-1990 and 1978-1990 comparisons that separate the three
racial/ethnic groups are discussed in the next subsection.

Comparing Black, Hispanic, and Non-Hispanic White Results

Recall that we developed two sets of achievement equations: first, by
including a set of dummy variables to control for race/ethnicity in
the model fir to the pooled sample; second, by fitling separate re-
gressions to each of the three racial/ethnic groups. We showed that
there was very little difference in predictions based on the two sets of
models. Here, we show both sets of predictions in the figures below;
they are labeled “pooled estimates” and “nonpooled estimates,” re-
spectively.

Math Results. Figures 7.5 and 7.6 show the results for mathematics.
The mathematics results are fairly similar for both age groups. The
NAEP results show large gains for both minority groups and small
gains for non-llispanic white students. However, family effects can
explain less than one-third of the substantial gains for minority stu-
dents. Family estimates for non-ispanic whites, on the other hand,
are very close to the actual gains made.

Reading Results. Figures 7.7 and 7.8 present the results for reading
benween 1975 and 1990 for 13- and 17-vear-olds for the three racal/
cthnic groups. The NAEP scores indicate that 17-year-old blacks and
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Figure 7.5—Predicted Mean Differences and Actual NAEP Score Differences
for 17-Year-Old Black, Hispanic, and Non-Hispanic White Groups,
Mathematics (1975-1990)
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Figure 7.6—Predicted Mean Differences and Actual NAEP Scare Differences
for 13-Year-Old Black, Hispanic, and Non-Hispanic White Groups,
Mathematics (1975-1990)
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Figure 7.7—Predicted Mean Differences and Actual NAEP Scere Differences
for 17-Year-0ld Black, Hispanic, and Non-Hispanic White Groups,
Reading (1975-1990)
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Figure 7.8—Predicted Mean Differences and Actual NAEP Score Ditferences
for 13-Year-0Ol1d Black, Hispanic, and Non-Hispanic White Groups,
Reading (1975-1990)
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Hispanics had large gains of over 0.50 of a standard deviation,
whereas white scores increased by about 0.10 of a standard
deviation. Family effects apparently can account for less than one-
half of the black gains and a much smaller proportion of the Hispanic
gains. White NAEP gains are somewhat smaller than estimated from
family effects for reading. The differences are not particularly sensi-
tive to whether pooled or nonpooled estimates are used.

Thirteen-year-olds show a similar pattern by race/ethnicity (Figure
7.8), but the NALEP gains for all groups are significantly smaller than
for 17-vear-old vouth—especially among the Hispanic students. The
non-tispanic white group again shows a smaller NAEP gain than
would be predicted by family effects by over 0.10 of a standard de-
viation.

THE PATTERN OF RESIDUAL DIFFERENCES BETWEEN
NAEP SCORES AND FAMILY EFFECTS

Residual Differences

Figures 7.9 and 7.10 shows the rvesidual differences beuwveen the ac-
tual NAEP scores and our estimates of family effects for mathematics
and reading/verbal scores for 13- and 17-vear-old vouth for each
racial/ethnic group and the total poputation. The mathematics re-
sults show large residual gains for black and Hispanic students of be-
tween 0.20 and 0.50 of a standard deviation and no residual gain for
non-Hispanic white students. The verbal results show somewhat
smaller residual gains for minority students, ranging from approxi-
mately (.10 to 0.40 of a standard deviation. but show residual losses
of between 0.10 and 0.15 of a standard deviation for non-Hispanic
white students.

Interpreting the Results

Hypotheses accounting for the residuals must meet four criteria.
First, the hypothesized cause must either be empirically finked to test
scores or at least be plausibly linked to having an influence on test
scores. Second, the factor must have changed significantly for st

dents over this time period. Third, there must be an explanation for
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Figure 7.9—Residual Differences Between NAEP and Family Effects on
Mathematics Test Scores for Different Racial/Ethnic Groups, 1978-1990
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Iigure 7.10—Residual Differences Between NAEP and Family Fifects on
Verbal Fest Scores for Different Racial/Ethnic Groups, 1975- 1990
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why the factor differentially affected minority scores. Fourth, the
factor must not be accounted for by changing family characteristics.
Probably the most plausible candidates for explaining this effect are
some combination of increased public investment in education and
social programs and changed social policies aimed at equalizing ed-
ucational opportunities—such as school desegregation, bilingual
programs, and programs that increased the opportunity of minorities
for college admission and jobs. These programs were certainly de-
signed to encourage and produce higher student achievement.

Since these programs were primarily implemented in the late 1960s
and during the 1970s and continued through the 1980s, although at a
reduced growth rate, they would be expected to primarily affect
children born and schooled in the 1970s and 1980s. Our compar-
isons are between children who were either 13 or 17 between 1970
and 1975 and children who were 13 or 17 in 1990. ‘The first group
would have been born in the early 1950s to the early 1960s and been
raised and schooled primarily ip the late 1950s and 1960s. So the
comparison would be between schools and social policies of the late
1950s and 1960s compared to those of the early 1970s through the
1980s.

FFuchs and Reklis (1992) show that public spending on children in-
cluding education and social programs increased substantially dur-
ing this period. They estimate that federal, state, and local govern-
ment per capita spending (in $1988) on children under 18 increased
from $1300 in 1960 to $2900 in 1988. Thus, in the 1970s and 1980s,
there was significantly higher public spending per child than in the
1950s and 1960s. The major portion of this increase is simnly higher
per capita spending on K-12 education. However, the figures also
include other social programs such as Head Start, food and nutrition
programs, and others.

Although it is difficult to determine how these additional funds have
been targeted, it is plausible to hypothesize that increased public
spending and changing public policies differentially benefitted low-
income or minority students. Some programs, such as Title 1, food
and nutrition programs. lead Start, and bilingual and second-
language programs were specifically targeted toward lower-income
or minority children. I so. minority scores would be expected o rise
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more than nonminority scores, since a much greater proportion of
minority families would be eligible for the programs.

However. much of the increased spending for children was from
large increases made in general K-12 school spending. 1t is difficult
to determine how this general allocation would benefit different
kinds of yvouth. Some additional state funds may have been targeted
toward schools or school districts with lower-income or minority
students. However. even with increased funding dispersed widely
across schools and school districts. it is plausible that a higher pro-
portion of resources was directed toward low-scoring vouth in cach
school or school district.

Desegregation also may have been an important factor, particularly
for black students. Desegregation of schools moved a substantial
proportion of black students into different schools that may have
heen better funded and more competitive.  Since desegregation
occurred primarily in the late 1960s and 1970s, the two comparison
groups of black students in our analysis would have probably been
schooted in very different environments.

\nother factor that requires lfurther investigation is changes in stu-
dent motivation. brought about by a changing job market and higher
college admissions criteria.  Although the job market for young
workers has deteriorated from 1970 1o 1990, especially for high
«chool graduates, with a significant decline in entry-level wages, job
and college opportunities for minorities may have improved relative
to those for nonminority youth.

The lack of a residual (mathematics) or a negative residual
(verbalfreading) for non-Hispanic whites lends itseif to several pos-
sible interpretations that can be addressed with further research.
One interpretation s that family effects for nonminorities are
actually smaller than we have estimated with our linear models
hecause marginal differences in income, family size, and parental
education affect higher-scoring youth tess than lower-scoring
youth.”

S oo an ol mteracnve models with sqoared terms and used these: for
ety Lol ettects Although the more camples models penentdly make oniv
very sl elanges tess than 0.02 ol a standard deviaton) m the estimated size ol the
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A second hypothesis is that public spending and changed public
policies simplv did not benefit non-Hispanic whites. This might be
hecausz the most effective policies and programs were those di-
rected primarily toward racial/ethnic groups (desegregation, affir-
mative action, hilingual programs, etc.). An alternative explanation
is that programs that were targeted toward lower-scoring students
including all racial groups were less effective for non-Hispanic white
students. It should be noted that lower-scoring non-tispanic white
students are much more often located in rural areas than are lower-
scoring minority youth. It might be that less attention was given to
lower-scoring rural vouth or that it is just more difficult 1o help them
because of their dispersion and isolation.

A third explanation is that lower-scoring whites benefited from
public investment but there were more than offsetting losses from
higher-scoring white vouth. tHigher-scoring white vouth may not
have gained as much ground as called for by family effects because of
factors independent of public investment and policies. For instance,
some have suggested a weakening of the curricutum for higher
achieving vouth (Rock, 1987). There may also have been an impilicit
tradeoff in producing the large gains for minority or lower-scoring
vouth. For example, successfully addressing lower-scorving vouth
mayv have resulted in less emphasis and fewer resources for higher-
scoring students.  These are all important questions that can be
explored through future research.

Finally, the results imply that some factors may explain the residuals
that are different for mathematics and reading/verbal achievement.
One possibility is implementation of a new curricutum  for
mathematics that was more cffective than the new curriculum for
reading/verbal skills.  Another possibility is differential effects on
mathematics/verbat skills {from factors outside the school.  Since
reading/verbatl skills are probably more influenced by factors outside
school, and mathematics is probably more influenced by within- -
school factars, there may have been differential effects from higher

tamily eflects, it should be noted that the largest change s for non-Hispame white
studentsdor readimg vorbal seores whien the tesults <how a dechine in family eHeet ot
405 of astandard deviation Huos veduces the size of the negative tesidual somew hat
for non-thsparne whine <tudents
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school investments or changes in the nonfamily external environ-
ment.

SUMMARY

The comparisons between NAEP differences and estimated fam-
ilv/demographic effects show that the large minority NAEP gains by
both 13- and 17-vear-old black and Hispanic students cannot be ac-
counted for by ~hanging family characteristics alone. On the other
hand, the gains 1iade by non-Hispanic white students can be ac-
counted for almost entirely by changes iri the family. In fact, actual
gains by non-Hispanic white students in verbal/reading scorcs are
lower than would be predicted by family effects.

We discuss the pattern of these residuals to attempt to identify fac-
tors that might explain the large residuals for minorities and the lack
of residual gains by majority students. The pattern is certainly con-
sistent with the effects that might be expected from changing public
policies directed at providing equal educational opportunity and in-
creased level of public investment. However, further research is nec-
essary to better identify the specific factors that might account for
the pattern of residuals.

14v



Chapter Eight
~ CONCLUSIONS AND FUTURE RESEARCH

CONCLUSIONS

The primary objectives of this study were to analvze the trends in
mathematics and verbal/reading achievement scores in the period
1970/75 1o 1990 to:

Assess the net effect of changing family and demographic
characteristics on test score trends between 1970/75 and 1990.

Compare these family/demographic effects to actual changes in
scores to determine whether other factors are needed to explain
score trends.

Develop hypotheses that would help explain the pattern of
residual effects; some likely candidates are changing public poli-
cies and increased public investment and changes in the quality
and productivity of schools.

In terms of student achievement, our estimates do not support the
commonly held perception that the American family environment
has deteriorated. Test scores of 14-18-vear-old vouth would have
risen about 0.20 of a standard deviation from the combined effect of
changes that have occurred in family and demographic characteris-
tics between 1970 and 1990. The most significant family characteris-
tics associated with test scores are parental education levels, family
income, family size, and age of mother at child's birth. Other things
equal, higher levels of parental education and family income are as-
sociated with significartdy higher test scores. Smaller family size and

14/
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older mothers also are associated with higher test scores. The pres-
ence of a working mother at child’s age of 14 is associated with small
gains in test scores, whereas the variable measuring single-parent
household—other things equal—has no association with test scores.

FFor three reasons, our results differ from the “conventional wisdom”
that the family environment for children has deteriorated over the
last 20 vears. First, two highlv significant—but often overtooked—
changes in family characteristics have had positive effects on test
scores: the verv large increase in parental education levels and the
significant reduction in family size.

Second, factors that are popularly associated with a deterioration of
the family environment—increasing numbers of single-parent
houscholds and children with working mothers—have much smaller
effects on test scores—other things equal—than family size and
parental education level,

Third. although family income is strongly associated with test scores,
the average family income has not changed significantly over the
1970 10 1990 period for families of eighth graders or 15-18-vear-old
children.

The predicted positive family effects on test scores are largest and
nearly equal for blacks and non-Hispanic whites, but much smaller
for Hispanic vouth. Although both black and non-Hipanic white
families registered large gains in parental education, reduced tamily
size, and stable real family income, Hispanic families sho ved much
smaller gains in parents’ educational attainment, smaller reductions
in family size. and declines in family income. These differences are
probably due to the continuing large immigration of Hispaic fami-
lies with lower levels of education and income into the coun ry.

National mathematics and verbal/reading test scores of representa-
tive samples of U.S, students aged 13 and 17 have risen over the last
20 vears by about the same magnitude, or slightly 1ec~ than the esti-
mated family/demographic etfects. However. the N EP scores dis-
aggregated by racial/ethnic group show very strong gains for black
and Hispanic students, and small gains or losses for non-ilispanic
white vouth. Comparisons of our estimated gains by racial/ethnic
group show that the actual gain in black and Hispanic scores far ex-
ceeds the gain predicted from familv characteristics alone. Family
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gains account for approximately one-third of the minority gains. For
non-Hispanic whites, the actual mathematics gains are approxi-
mately equat to family gains, but family gains slightly exceed actual
gains in verbal scores.

The most likely explanation for the gains made by black and His-
panic students over and above those predicted by family effects is
changes in public palicies and the very large increases in public in-
vestment in social and educational programs aimed at minorities
and lower-achieving students. Further rescarch is needed to better
identify those programs and policies that were effective.

‘The lack of residual gains for non-Hispanic white students also necds
further rescarch. First, programs designed to aid alllower-income or
lower-scoring vouth may not have been effective for non-Hispanic
white students. For example. a greater proportion of lower-scor-
ing/low-income non-Hispanic white youth came from rural arcas,
and the increased dispersion and the absence of economies of scate
in such areas may have made these programs less effective. Second.
these programs may have had an effect on lower-scoring/lower-in-
come non-lispanic white students but at the expense of offsetting
declines among higher-scoring students. For instance, it is possible
that a resource tradeoft existed between low- and high-scoring stu-
dents that reduced the resources and scores of higher-scoring stu-
dents white allocating more resources to lower-scoring students, re-
sulting in large test score gains.

Our results alsa suggest that schools attended by 14-18-vear-olds in
1990 are roughly cquivalent to those attended by youth in 1970,
when considering mathematics and reading/verbal instruction,  If
we assume that constant resources were devoted to mathematics
and verbal/reading skills, then our results suggest that there were lit-
tle or no educationat productivity gains as measured by mathematics
and verbal/reading test score trends,  However, 1o fully assess
changes in schaol quality and productivity, further work needs to ac-
count for changes in curricalum, instruction, school climate, and in-
stractional resources.

When comparing estimated family effecis with NAEP scores for the
vounger NEES sample and for petiods from the ate 19708 or early
19805 10 1990, the NALP gains and estimated family eftects shrink in




PAFullToxt Provided by ERIC

108 Student Achieveinent and the Changing American Family

size, although both remain positive. This might indicate that the
positive effects stemming from changing family characteristics are
becoming smaller for vounger cohorts during the 1980s. Further re-
search is being done to see how estimate:1 family effects might differ
for vounger children.

FUTURE RESEARCH

What Additional Factors Account for Minority Gains in Test
Scores?

Two important questions that we will address in future work are: (a)
What has caused the large gains in minority scores over and above
those stemmming [rom changing family characteristics? and (b) Have
lower-scoring nonminority vouth also experienced similar gains?
These guestions are critical 1o establishing future directions for
American schools.  We are currently conducting research along
several lines that will help provide answers to these and related
questions.

The multiple-risk hypothesis. The child development and more
clinically oriented literature focuses on the effects of multiple-risk
factors on children.  The underlying hypothesis implies that test
scores might fall dramatically (nonlinearly or exponentially) when
children are under conditions of multiple risk. Basically, this means
that the effects on test ~cores of having low family income and low
fevels of parental education are worse than the additive effects of
cach factor independently, One can regard this as a sort of a slippery
slope where student achievement falls drastically with every new risk
added to the child’s life. However, as risks decline, student achieve-
ment should go up dramatically as well. Models incorporating the
multiple-risk concept may help explain the rapid gains in the test
scores of minority students,

Our analyvsis shows that the primary cognitive family risks include
being born to a teenage mother, being in a low-income household,
having parents with low educational attainment, and heing in a large
family. We are currently developing more sophisticated models that
incorporate the concept of multiple risk.
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Changes in school environment. Our analysis is limited to the
effects of family factors on student achievement. However, if
changes in school characteristics are associated with improved
scores, and if the school environment facing minorities, particularly
blacks, has improved over time, then this may help explain the large
minority gains in achievement. Some evid2nce exists to show that
srhool characteristics do affeet test scores ¢f minorities. Moreover,
the school environment for black children certainly changed dramat-
ically over the past 20 vears, with increased desegregation, net mi-
gration from the south, and increased spending on education. These
changes may have produced better school environments and may
have helped foster the academic achievement gains.

Other factors. Another possible explanation for minority test score
gains may be changes in student motivation. There is evidence to
suggest that the proximal home environment—in terms of emphasis
on learning, amount of time spent on homework, and high parental
expectations——can significantly affect student achievement. The key
question is whether there were differential changes in minority stu-
dent motivation occurring during this time period. Although this is a
difficult question to answer because student motivation is difficult to
quantify, we can suggest some factors that may have had a favorable
effect on minority student motivation. For example, blacks began to
have access to better and more competitive classrooms as a result of
integration. there were increased opportunities for college for both
children and parents, and this uirdotit:tedly led to higher parental
expectations for children’s achievement. In addition, the economic
literature suggests that, at this time, blacks faced increased returns to
education compared to whites; this may have increased expectations
and the desire to stay inand do well in school.

Developing Better Indicators of At-Risk Children

Several federal and state policies are directed toward at-risk children.
These nolicies use a variety of measures to define at-risk populations
but usually depend on one or two measures with somewhat arbitrary
cutoffs. Many additional risk factors (other than those incorporated
in the fanily models) need to be identified. Models based on more
inclusive cognitive risk factors can help provide a better basis for
identifying  populauons of at-risk children and for estimating

1o
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changes in the size and location of these populations. In the longer
run, we need to develop a framework that allows comparisons of the
incidence of risk, the populations at risk, the effectiveness of pro-
grams to alleviate risks, and the costs of such programs. Such analy-
ses need to be done for different populations of at-risk children,
since there will be differences across risks and types of children in
what is effective.

Effects on Younger Children

Our analysis focuses on changes in families with children between
the ages of 14 and 18 between 1970 and 1990. Some believe that the
family environment may have worsened lor vounger children, par-
ticularly during the last ten vears, so if we duplicated our analysis for
14-18-vear-olds in the vear 2000, our results may be different. To
test this hypothesis, our methodology can be used o study younger
children and more recent trends.




Appendix A

DERIVING SHIFTS IN TEST SCORES FROM CHANGING
FAMILY CHARACTERISTICS AND DEMOGRAPHIC
COMPOSITION

Under ideal conditions, datasets would be available at two times for
representative groups of similarly aged youth that contain both test
scores and the important variables that determine test scores. If we
have two representative samples of students at time 1y and f2, then

test scores are given by:

g ! { ! AR}
Ii b=al+ anl X”‘. + ‘Y‘C””:')ll- ()
7 Eoom !
et I3 1y el RN
[j- :{(-+ibn"kn_4—2(”,)””- (2)
n I m ’
where
1! = testscore for studentiattime 4,
-1 = family characteristics and demographic variables for
X ; 5
i student fattime 1,
-t = school, community, and other nonfamily variables
hy for student jattime 1,

a' bl el linear regression coefficients.

The shift in the mean test score can be estimated as:
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A= TR 2T = Aa+ S AN, Dy, + X000+ S(AY), 6, + 5,A00,)

n n
where
AV, =X =Xt = shiftin family or demographic characteristics,
ATy, = B - vl = shiftin nonfamily characteristics.
- b J-I; e I
b, = = average of family coefficients,
! ,) .
el wel)
r,, = L1 = average of nonfamily cocefficients,
5 )
IR I . . ..
by = by b = change in family coetficients,
. 0 " B ~] , o '-' l Lo \H N )
AC, =0 - 0 = change in nonfamily cocefficients.

The first term is the shift in the intercept term that is unrelated
changes in family or demographic composition. The second term is
the estimated mean shift in test scores resulting from changes in
family characteristics and demographic composition. The third term
accounts for shifts in nonfamily variables. We are trving to estimate
only the shift resulting frem family and demographic composition.
This is given by:

Aam = SO, X oAb

1

Since we estimate smhy the equations with the familv and demo-
graphic variables, we, of course, assume that the coelficients of fam-
ily and demographic variables are independent of, and not biased by,
the exctusion of the other variables from our equations.!

There are two terms in this equation. The first corresponds to the di-
rect shift resulting from changes in family and demographic com-

"o have done tuniher estimation with the NS sample, which imchud s variables
conespondimy to schoolocotmmmy and puoentmyg vanables asd the changes in the
Insie Tanmibheand demographne coettiaents e veny small compated o the coethicient
tsell.
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position, holding the coefficients constant. The second term repre-
sents the effect of structural shifts in coefficients, holding family and
demographic compaosition constant. For instance, the etfect of fam-
ilv income on test scores may shift over time. These structural shifts
can be caused by cultural and policy changes affecting families but
not by simple changes in family and demographic composition, as-
suming linearity.

Since we do not have samples of similarty aged children at two times,
we cannot estimate with our data the structural shifts in coefficients.
The structural coefficients would be expected to be functions of the
age ol the children, so the difference in coefficients we find between
the NELS and NLSY cannot be auributed only to structural shifts in
coefficients.

In our estimates we thus treat the NELS and NLSY estimates as sim-
plvindependent estimates of the mean structural coefficient for cach
age group and make estimates of mean shifts in test scores for cach
age group, using the NESY and NELS equations. Assuming that no
structural shifts in coefficients have occurred over the 1970-1990
time period of our measurements, our results will accurately mea-
sure the effect of family and demographic composition shifts.

IT shifts in coefficients are occurring, the bias in our measurements
will be smatlif

VX, ADy, < S DAY,
" H

It changes in coefficients simply reflect offsetting shifts among coef-
ficients, bias from changes might be small even though large shifts
occur in individual coefficients. For instance, we find that the NELS
results have stronger education offects but weaker income effects
compared 1o those of the NESY.  Such shifts can be partialiy
oftsetting,




Appendix B

PROFILE OF FAMILIES OF 14-15-YEAR-OLD
YOUTH

Table B.1

Profile of 14-15-Year-Olds, 1970-1990
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Table B.2
Profile of Black and Nonblack 14-15-Year-Olds, 1970-1990
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Table B.3
Profile of Hispanic 14-15-Year-Olds, 1975-1990

.1"

.,
Change
978 -

Variable 1975 1980 1990 1949
Incame (1967 26,1494 20027 26021 0
Mather's education
1 ess than high school 682 554 SEY -2
High school . R 292 328 6
some college B3 g1 10.9 95
College graduate RR 8 11.5 18
Iather's education
I ess than high schoat KU RO KR -8
High schcol 2 260 26 ‘
Some coflege 4.0 3.y 1.2 S
College graduate .4 H.b o i
Number ot siblings
0 i 2H 394 IR [
23 i A0 6 421 1
Pormoie 204 200 1.1 R
Age of maother ar child's birth
S lOvears 137 1.7 g i
20 Z2hvears 240 85 A6 25
25 29y 0ars 24 RIS 2T 1
CROyears 282 200 202 -y
Smgle mother 263 21 0.0 !
Mothey workimg LA 1oL 0 1
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Appendix C

WEIGHTED AND UNWEIGHTED REGRESSION
RESULTS
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