
The Trade-Off Between Child Quantity and Quality: Some Empirical Evidence

Hanushek, Eric A.

Working Paper No. 97

September 1987.

University of

Rochester



The Trade-off Between Child Quantity and Quality:
Some Empirical Evidence

Alternative models of parental time allocation to children's education
form the basis for an empirical investigation of trade-offs between number
of children and their scholastic performance. The econometric evidence,
based upon a detailed investigation of longitudinal data on families,
suggests that family size directly affects children's achievement.
Parents, however, do not allocate time to maximize achievement but instead
appear either to act in a compensatory manner or to be completely
nondiscriminatory in time devoted to their children. While parents show no
favoritism to first born children, there remains a distinct advantage to
being early in the birth order. This advantage comes entirely from the
higher probability of being in a small family. The enormous changes in
family composition over the last two decades are shown to be potentially
important in explaining the aggregate test score changes of the period.
Finally, other important family factors that have undergone large secular
changes--divorce or market work by mothers--have no apparent impact on
children's scholastic achievement.

*Helpful comments were provided by Stanley Engerman. This work was
partially supported by the National Institute of Education.





The Trade-off Between Child Quantity and Quality:

Some Empirical Evidence

by Eric A. Hanushek

Economists have increasingly turned their attention to behavior within

families. This interest is not particularly surprising given the direct

implications for such diverse issues as population growth.

intergenerational transfers of wealth. human capital accumulation. and

macroeconomic policy. While this analysis can be related to each of these

issues. it is easiest to motivate it in terms of modern economic demography

which concentrates on parental trade-offs between the number and quality of

children. This theory, advanced by Becker[1970], Becker and Lewis[1973],

and Willis[1973], explains among other things how birth rates could fall

with increasing income even though children are not inferior goods.

However. direct evidence on this hypothesized trade-off is scant, owing

both to a lack of suitable data on child quality and to considerable

ignorance about the "production function" for child quality.

This paper extends the basic model of home production of child quality

and presents empirical evidence on the magnitude of quantity-quality

trade-offs. The theoretical model highlights the allocation of time to

children. The empirical analysis employs data on scholastic achievement of

children to consider the effects of varying family sizes and structures.

An exceptionally rich body of data permits disentangling the impact of

family size ("quanti ty effects") from a variety of potentially confounding

factors including other family attributes and exogenous school inputs.



went from 2.4 to over 2.9. and Easterlin suggests that these are causally

related. 1 At the micro level. psychologists have long been interested in

1Average birth order is typically interpreted as a measure of family
size and not the importance of being in different relative positions within
a family.

2 This inquiry is typically traced back to Coleman et al. [1966J.
However. many subsequent studies have investigated school effects (see
Hanushek [1986J).



choices are related to family circumstances. This implies that ignoring

schools will lead to overstating systematically the importance of family

factors including family size and composition.

Interest in the effects of families on students' achievement has also

been heightened by overall changes in society. In particular, the rise in

female labor force participation and in the incidence of one parent

families raises concerns about long-run impacts on children and future

generations. These concerns appear especially relevant for low income

families, where the disadvantages of poverty already operate to lower

children's achievement.

This analysis integrates the various analyses of children's scholastic

performance.

I. A Formal Model of Family Effects

An important theoretical innovation in consideration of family behavior

is the introduction of a production function for home activities. In the

context of fertility decisions. families are seen as maximizing utility

(which has arguments of the quantity and quality of children along with

other goods). This maximization is subject to the production function for

child quality, a budget constraint, and a time constraint. The trade-off

between child quantity and quality enters essentially because parents' time

and resources must be spread thinner with more children.

The theoretical model here considers parental time allocations to

education but differs from previous analyses by recognizing that time is

not homogenous. Parents make a series of optimizing decisions about

allocations of two types of educational inputs--"public" time and "private"



3 This view is eluded to by Hill and Stafford[1974J in their analysis
of time budget data. However, they do not fully develop the implications
for children's performance. Consideration of public time does suggest
serious difficulties in the direct measurement of time allocations from
time budget surveys.

4 The objective function can differ with the same qualitative
conclusions as long as it is increasing in terms of achievement of the
individual children. Further, while attention is focused on the scholastic
achievement of children. each of the formulations can be related to an
overall intergenerational utility maximization problem of the Becker/Tomes
type (see Becker and Tomes[1976, 1979, 1986J) or Behrman, Pollak, and
Taubman[1982J.



constraint. In particular. the problem for a given family is:

(1) max V = L: Ai S.t. i) Ai = ~(p.hi; Si' Xd
p,h i

ii) T = p + L: hi
i

iii) hi = hj for i I: j.

(2) L: (BAi/Bp)1 L: (BAi/Bhi) = 1/n.
i i



factors (such as individual ability). this implies that achievement is

maximized by reinforcing prior differences in achievement of children.5

5 Becker and Tomes[1976] assume complementarity and essentially
conclude that this type of behavior is most likely. Achievement
maximization is a special case of "reinforcing strategy" as described in
Behrman. Pollak. and Taubman[1982]. Note that families may still be
"egalitarian" with respect to their children. Families can maximize
aggregate welfare of children by giving time (education) to those who most
benefit in terms of achievement and money (perhaps through bequests) to
those who benefit less from time. Alternatively. parents may be able to
"force" nonaltruistic children to act in an altruistic manner toward
siblings; cf. Becker[1974.1981].

6 As noted above. maximizing achievement in Case (b) can be
consistent with egalitarian behavior in terms of childrens' income or
utility if parents plan to transfer income to those who benefit less from
time investments in human capital production. One interpretation of the
compensatory model is that parents perceive limits on their ability to
transfer income to other siblings (which may be particularly relevant in



(4) V = L Ai
i

BAj/Bhj (1 - 2M(n-l)aj)
n

lower income families). Case(c) is also consistent with the "child
neutral" case of Becker and Tomes[1976].

An alternative form of the utility function is that used by Behrman.
Pollak. and Taubman[1982].



with higher own ability and lower relative ability of siblings; and, in the

last case ("compensatory"), an individual who is smarter than his siblings

may receive less attention than in the second case with the amount

depending upon the distaste for intrafamily differences (~) and the

magnitude of within family differences.

In this structure, attention focuses on parental time allocations in any

period. Parents are assumed to treat all children "evenhandedly"--no

special attention is given to the first born or to the "baby" of the

family. But this doesn't imply that the achievement of all children in a

family will be equal. Educational inputs accumulate so that, independent

of ability differences or different profiles of school inputs, children in

different birth order positions will have different amounts of family

inputs, arising simply from the sequential nature of births. Similarly,

while the age distribution of children does not enter into the optimization

at any point in time, different child spacings will imply different

accumulated family inputs. Importantly, the structure of the model with

respect to each of these aspects is testable. The implications of each is

discussed in Section IV.

The theoretical model concentrates upon the allocation of time across

children, emphasizing how a fixed quantity of time is optimally allocated

within the household. The flow of student achievement will be affected by

the number of children in the household and the distribution of achievement

in the family as well as the production relationships and choice parameters



for the household. These factors determine parental time allocations to

their children's education. While the actual time allocations,

particularly when private and public time are distinguished, are difficult

to observe directly, their underlying determinants can be observed and the

relevant relationships can be estimated.

The empirical analysis utilizes data generated by the Gary Income

Maintenance Experiment. As part of this experiment, data about family

characteristics, parental work behavior, incomes, and so forth were

collected over a four year period. These data were merged with information

about school experiences of children from the experimental families between

1971 and 1975. Some families received payments under alternative negative

income tax schemes, while others were part of the experimental control

group. All families had relatively low incomes; the average income of

sampled families (in 1974 dollars) was approximately $6,500, somewhat above

the 1974 poverty line for an urban family of four which stood at $5,038.

All families were black. The schooling information included data on

specific teachers along with test scores from the Iowa Reading

Comprehension and Vocabulary tests. (Descriptive statistics are found in

Appendix A). The longitudinal nature of the data is unique and

particularly important. The observation over time of school performance,

school resources, and family circumstances permits accurate measurement of

educational inputs and the possibility of isolating the independent

contributions of each to childrens' achievement.

The theoretical model focused on the "instantaneous" flow of

achievement. The optimal allocation of time will change with variations in

exogenous factors, with variations in family size and structure, etc.



particular. if the achievement of the ith student at time t (Ait) is a

function of the cumulative inputs of families (Fi(t)) and schools (Si(t))

along with the cumulative inputs of other exogenous factors (Xi(t)). the

A't - ~(F.(t) S.(t) X.(t))
1- 1'1'1·

concentrate on value-added over the intervening period. such as:

(7) Ait = ~(Fi(t-t*), Si(t-t*), Xi(t-t*), Ait*).



instead. just data on inputs over the limited interval (t-t*) are needed.7

for reasons of analytical tractability (see Hanushek[1978. 1986J).8

7 It is generally preferable to include the initial achievement
measure as one of the inputs. instead of simply include change in
achievement as the dependent variable. There are three reasons for doing
this: (1) empirically. output measurements. particularly test scores in
different grades. may be scaled differently; (2) levels of starting
achievement may influence achievement gain; and (3) correlated errors in
achievement measurement may suggest such a formulation (Cronbach and Furby
[1970J). However. the latter argument suggests that further corrections
for errors in the exogenous variables--probably based upon test reliability
measures--are also needed since such errors. even if they have zero means.
will yield inconsistent estimates; see below. This general formulation of
the "value added" specification lessens the data requirements. but it does
so at the expense of some additional assumptions about the relationships;
see. for example. Ragosa and Willett [1985J.

This approach would suffer if prior inputs had a lasting effect over
and above any effect on initial achievement levels. This is, for example.
one interpretation that could be given to some of the analyses of preschool
programs where persistent and long lasting outcome differences are observed
even though early IQ effects of preschool disappear. The evidence is.
however. quite indirect; see Darlington et al. [1980J and Berrueta-Clement
[1984J.

Srhe value added formulation also accounts for any fixed. but
unmeasured. effects such as differences in innate ability. motivation. and
so forth as long as they have a proportional effect on achievement (in the
logarithmic models estimated below).



Two major systematic differences across families in total time available

are considered. These are the presence or absence of a father9 and the

9 Within the sample for the empirical analysis. all one parent
families are headed by a female.

lOparticularly at lower income levels. severe short run deprivation--
the absence of adequate food or shelter. for example--may have some direct
impact on students' achievement.



particular the work of Hill and Stafford[1976. 1980J. suggest that quantity

of time may vary directly with socio-economic status. Further. income can

clearly enter directly into the achievement relationships through material

advantages or purchased inputs. For this analysis. however. where quality

of time is assumed to augment the amount of available time. the

distinctions are not important.

The most important exogenous factors to be considered relate to school

inputs. Although a variety of approaches to the measurement of school

resources have been taken in past work. the most common approach has been

to specify a small set of measured factors which capture the largest

systematic effects. This list invariably includes class sizes. teachers'

experience, and teachers' education levels. Then. subject to data

availability, a variety of other factors such as time spent on different

activities. attitudes of school personnel. intelligence of teachers, and so

forth are appended to the list. These studies have failed to provide a

simple list of factors that systematically distinguish good teachers from

bad and good schools from bad (see Hanushek[1986J).

While significant differences in teacher and school quality exist, the

differences cannot be easily captured by a parsimonious list of attributes.

In this analysis. a particularly simple (and general) formulation of school

effects is employed: Teacher quality is viewed as being idiosyncratic.

To capture this view of differences in teachers and schools. a covariance

structure is employed. In this. mean differences in student achievement



11A description of the estimation methods and interpretation can be
found in Hanushek[1986]. This structure does restrict the sample since the
teacher estimates are based upon common achievement gains across students
with the same teacher. Therefore, students are included in the sample only
if at least two other sampled students had the same teacher. Because of
the underlying sampling of students, there is no reason to believe that
this biases the estimation of family effects.



h . (02)estimation, Eit* is assumed to have mean zero wit a constant varIance

reliability coefficients for the specific test and grade level (which range

from .86 to .94) are used to estimate the error variances (02).12

The reliability coefficients should be interpreted as providing
a lower bound on the error variance, since they assume no systematic
individual component to the errors. Further. there is no information on
the "external validity" of the tests. Reliability coefficients for the
different grade levels are given in Appendix Table A-I.



Dummy variable: =1 if pretest taken in Fall; =0 if taken in
Spring

Dummy variable: =1 if test scores for other members of family;
=0 if not available

Performance of siblings relative to specific child; mean test
scores for siblings (in terms of standard deviations from
overall test mean) minus pretest performance of specific child
(relative to overall test mean)



Table 2: Achievement Growth Models (Grades 2-6)
Dependent Variable

Vocabulary* Reading*

Variable [lJ [2J [3J [4J [5J [6J

KIDS* -.028 -.038 -.027 -.025 -.030 -.029
(-2.3) (-3.5) (-2.1) (-2.1) (-2.9) (-2.3)

PERM* .035 .037 .029 .017 .028 .028
(2.8) (3.0) (2.2) (1.4) (2.3) (2.3)

FEMALE .002 .000 .017 .028 .041 .041
(0.2) (0.1) (1.4) (2.6) (3.7) (3.7)

FAMTEST -.017 -.001 -.011 -.006
(-1.2) (-0.1) (-0.8) (-0.4)

RELFAM* .075 .108 .013 .031
(2.5) (3.3) (0.4) (1.0)

FALL -.213 -.215 -.210 -.178 -.177 -.161
(-6.6) (-6.7) (-7.6) (-5.5) (-3.5) (-6.1)

Grade Level and Entering Ability

GRADE 2 .296 .319 .228 .244 .248 .185
(3.6) (3.9) (2.8) (2.9) (3.0) (2.2)

GRADE 3 .377 .351 .365 .138 .245 .128
(4.1) (4.3) (4.5) (1.7) (3.0) (1.6)

GRADE 4 -.157 -.165 -.042 -.058 -.142 .161
(-2.0) (-2.0) (-0.5) (-0.7) (-1.7) (2.0)

GRADE 5 -.049 -.056 -.162 .029 -.059 .065
(-0.6) (-0.7) (-2.0) (0.3) (-0.7) (0.8)

PRE2* .675 .642 .636 .497 .491 .508
(9.4) (9.1) (8.5) (7.4) (7.4) (7.4)

PRE3* .610 .582 .707 .517 .513 .596
(12.1) (11.8) (13.6) (10.5) (10.7) (12.3)

PRE4* .536 .504 .575 .444 .438 .381
(11.7) (11.5) (10.9) (10.7) (11.0) (9.2)

PRE5* .505 .473 .624 .441 .436 .490
(11.3) (11.0) (14.2) (10.0) (10.3) (11.7)

PRE6* .548 .516 .591 .556 .550 .595
(13.7) (13.5) (14.2) (12.1) (12.5) (12.6)

INTERCEPT .574 .606 .601 .690 .693 .529
(4.7) (5.0) (4.9) (5.6) (5.7) (4.5)

TEACHERS yes yes no yes yes no

df 1,760 1,762 1,902 1,760 1,762 1,902
R-squared .66 .66 .50 .65 .65 .55



The systematic effects of families are portrayed in the top portion of

the table. In the log-log formulations that include entering levels of

achievement (PRE variables for each grade), the coefficients indicate how

annual achievement growth is affected by family inputs.

The elasticity with respect to number of children (KIDS) is

approximately -.03 for both achievement measures. Thus, annual achievement

growth of each child in a family will fall by 1.5 percent when a second

child is added and .6 percent when a sixth child is added. This provides

confirmation of the fundamental trade-off between quantity and quality of

children.

At the same time, there is confirmation of the basic structure of the

model that emphasizes aggregate competition for parental time. Specific

position in the birth order (that is, being first born or last born)

provided no additional information in explaining achievement growth.

Neither did the age distribution of children as measured by the presence

and number of preschool children. The average spacing of children within

each family also had no bearing on educational growth. In sum, the number

of children in the family completely characterizes the effects on

scholastic achievement of family size and composition.

With one important exception, the results for the two alternative test

measures are quite similar. The exception is found in the effect of

intrafamily achievement differences. RELFAM measures variations in

performance within families. By comparing the average performance of

siblings relative to the initial performance of the specific child, it is

possible to separate differential treatment of siblings from the absolute



Achievement is systematically related to permanent income (PERM). 15 The

13 In this, performance across tests and grade levels are averaged in
terms of standard deviations away from the sample mean. These are then
converted to grade level equivalents for the grade of the specific child
under consideration. FAMTEST, a dummy variable indicating whether
sibling's performance is measured, is included to separate families where
relative performance data are available from those where it is not. There
is no prior on the sign or the magnitude of this effect, and it is
uniformly insignificantly different from zero.

14An alternative explanation is that siblings contribute to education
(cf. Zajonc[1976J). In such a case, the absolute level of siblings'
achievement, instead of the relative performance, would be the relevant
factor. However, in the multiplicative formulations here, it is difficult
to distinguish between these hypotheses.

15permanent income is measured by average total family income over the
five years for which data are available. Therefore, it will include both
past and future income at any given school year.



variable (FALL). identifying this situation. indicates that achievement

grows 16-21 percent over the summer.16

16rhe interpretation of these gains depends upon assumptions about the
pace of learning during the school year. since the tests were given in May
and in October. If one presumes that not much learning goes on during June
and September. these estimates indicate noticeable learning over the summer
months. If. however. growth through the year is roughly linear from
September through June. one would expect June and September to contribute
15-20 percent to performance, implying no learning in the summer. There is
in either case no evidence of the falloff in achievement suggested by some
(see review by Heyns[1978J).

Specific year dummies for the remaining years were consistently
insignificant. reinforcing the view that this is a time of testing effect
and not a specific year effect.



17Models were specified in which mother's work behavior was measured
as a dummy variable (work or not), as linear and logarithmic hours, and as
a variety of nonlinear expressions that allowed differential effect for
different numbers of hours.



Finally, changing schools doesn't systematically affect children, at

least in the short run. Over the longer run. it matters considerably which

teacher a student has and. therefore. changes in schools could have a large

effect. This simply states that. holding constant the specific teachers

and schools resources at the classroom level. the change of schools within

the system has no independent effect on achievement.

Each of these findings tell a consistent story: Children are quite

resilient to changes in their environment and, presumably. a variety of

things such as divorce or changing schools can be compensated for so that

there is no systematic effects.

B. Preschool Achievement. The preschool models can be viewed as models of

"entering" school achievement and are based upon the cumulative inputs

before school. Because of difficulties in measuring achievement at the

very beginning of schooling. however, "entering" achievement is taken to be

achievement at the end of the first grade. This does allow for differences

among first grade teachers. and therefore the models employ a covariance

structure similar to that in the achievement growth models.

For the preschool achievement. family inputs must be accumulated across

time. This is done by reconstructing the family composition through each

child's preschool years and calculating the average number of kids faced by

each. (This calculation uses the specific family history on number of

children and the spacing between each child). Furthermore, for

preschoolers the optimization model is altered because the time constraint

for dealing with children in and out of school is undoubtedly different

from that in the theoretical derivation. Since mothers can. if not

working, spend time during the school day with preschoolers but not with



only nonschoolers compete for time during the school day. Therefore. some

consideration must be given to the age distribution of the childrenl8. In

18 Such considerations are clearly relevant in analyzing time
allocations to both school and preschool children, because of the
possibility of sequencing the provision of private time to match each
child's available time during the day. This is tested in the empirical
work. and it appears the school/preschool distinction only matters for
preschoolers--i.e .. that school time is a "bonus"to preschoolers and that
sequencing of attention does not have a strong influence on the achievement
of older children.



Word
Knowledge*

Reading
Preparedness*

AVER KIDS* -.097 -.055
(-2.9) (-1.7)

YOUNGER .001 .004
(1.0) (0.1)

NUMYNG* -.071 -.112
(-1.6) (-2.7)

PERM* .090 .091
(2.8) (3.0)

FEMALE .060 .048
(1.8) (1.5)

Intercept -.008 -.110
(-0.0) (-0.4)

TEACHERS yes yes

df 230 230
R-squared .25 .20

*Asterisk indicates natural logarithm.



low). Further, child spacing per se has no effect on preschool

achievement. 19

19The presence and number of younger siblings will implicitly reflect
position in the birth order and child spacing.



20rhese results are based upon an average spacing of 24 months.
Increased child spacing acts, as one would expect, like a reduction in
family size. Spacing does tend to differ both between children in a family
and across families of differing sizes; the median spacing is larger for
the last child in any completed family size than for earlier children, and
the average spacing will be less in larger families than in smaller
families. (U.S. Bureau of the Census[1984J).

With more time between children, a first born is an "only child" for
a longer period, and, at the other end, later born children face smaller
families as the early born leave home. The patterns discussed here hold
across child spacings of 18 to 42 months, and the quantitative differences
are relatively small with different spacing.



Figure 1: Family Size Effects
6th Grade 1CM'8 Reading Achievement

by Birth Order within Families
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Figure 2: Family Size Effects
6th Grade Iowa Vocabulary Achievement

by Birth Order within Families
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at approximately the same level, because they face approximately the same

family configuration through their schooling years.21 Similarly, the next-

21The family size at which achievement levels out is clearly a
function of child spacing. With larger spacing, equality of last borns
comes in smaller families and vice versa.



Figure S: Performanoe by Birth Order
6th Grade 10'Na Reading
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Figure 4: Performance by Birth Order
6th Grade Iowa Vocabulary
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22Data on family distributions come from U.S. Bureau of the
Census[1966. 1986J. Proportions for 6. 7. and 8 children are estimated
using an exponential extrapolation of the published data which just reports
an open ended category of 6 or more children under age 18.



those affecting the SAT-taking population over the period, and that the

results overstate the effects on any specific birth cOhort.23) The most

23rhe calculations are best thought of as indicating the magnitude of
achievement change when going between two steady states. The distribution
of family sizes, which reflect the number of resident children age 18 or
under, in a given year includes children of 18 separate birth cohorts.
When the distribution of families is changing over time, each of those
birth cohorts will face a different pattern of family sizes, and the
pattern existing at the time a cohort takes the SATs will not necessarily
be a good indicator of the history faced by that cohort. Average family
size rose through the 1950s until 1965 and subsequently fell. The cohort
reaching 18 at the peak in family sizes will have experienced smaller
family sizes over its schooling years than a later cohort that tends to be
born into larger families and to experience these larger families
throughout the school years.



deviations of test performance. range from .063 to .085 standard deviations

of within sample sixth grade Iowa Reading and Vocabulary test scores.24

as a whole was only .10 standard deviations while that for Reading was .17

standard deviations.25 While the use of within sample standard deviations

24ro compare across tests. it is convenient to translate the estimated
effects into standard deviations. However. the within sample standard
deviations. which come from the severely truncated samples in this
analysis. will undoubtedly underestimate the population standard deviations.

25As described in CBO[1986]. virtually all tests exhibited a decline
in the late 1960s and into the 1970s with the SAT changes being largest.
The Vocabulary test showed the most stability of all of the IOWA tests. and
the sixth grade drop was less than that at higher grades.



Table 4. Aggregate Achievement for Al ternative Family
Distributions (Relative to 1965 Total Population Distributionf

Family Size Distribution Reading

1965 Total Population 1.000

1965 Black Population .991

1985 Total Population 1.015

1985 Black Population 1.011



v. Conclusions

A distinct trade-off between quantity and quality of children is found

to exist. The theoretical model, extending the basic analyses in economic

demographic, considers the allocation of time to children and describes the

implications of alternative within-family allocation schemes. The

fundamental influence of families on the education of children is then

investigated using data from the Gary Income Maintenance Experiment. These

data are particularly rich, allowing for the separation of family factors

from schools, innate ability differences, and other exogenous influences on

performance. The sample is, however, restricted to low income Black

families and students.

The empirical analysis suggests that parents act in a compensatory

manner, favoring lower ability children within the family, or in a neutral

manner. There is no evidence of achievement maximization by parents.

Families differ significantly in terms of the quality of inputs as

measured by permanent income. There is, at the same time, no evidence that

changing the immediate circumstances of the family will have any effect on

student performance. The work behavior of the mother has no influence on

the educational performance of children. Neither does the absence of a

father. These findings, which are generally consistent with other research

(CBO[1987J), are encouraging since they indicate that the massive societal

changes of the past two decades will not have a noticeable negative effect

on human capital formation.

While it is always better to be in a smaller family, there is no

particular advantage to being first or last born when family size is held

constant. However, necessarily, being first born increases the chances of



being in a small family. Therefore, the average first born will outperform

the average second born, and so forth through the birth order.

The dramatic changes in family size and composition of the past two

decades are shown to be large enough to affect noticeably aggregate

performance. In terms of the Iowa tests, the movements in family size

could potentially explain over half of the observed (peak to trough)

change. Extrapolating these results to potential SAT effects--a highly

uncertain extrapolation--suggests that varying family size could

potentially have effects on the order of 15-20 percent of the highly

publicized decline of the 1970s.
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TABLE AI. MEANS AND STANDARD DEVIATIONS (IN PARENTIIESES)
by Grade Level

READING-POST 1.92 2.51 3.31 3.99 4.43 5.11
(.6) (.7) (1.0) (1.1) (1.2) (1.2)

READING-PRE 1.98 2.54 3.26 3.86 4.71
(.6) (.7) (1.0) (1.1) (1.3)

VOCAB-POST 2.04 2.97 3.43 4.17 4.65 5.45
(.6) (1.1) (1.0) (1.2) (1.5) (1.6)

VOCAB-PRE 2.13 2.93 3.39 3.96 4.76
(.7) (1.0) (.9) (1.2) (1.5)

Number kids 4.29 4.41 4.47 4.47 4.46 4.61
in family (KIDS) (2.3) (2.3) (2.1) (2.1) (2.1) (2.2)

Mother educ. 10.61 10.55 10.62 10.57 10.40 10.18
(years) (1.6) (1.7) (1.7) (1.7) (1.7) (1.8)

Permanent Income $5877 $6135 $6628 $6492 $6499 $6619
(PERM) (2674) (2777) (3107) (3059) (3041) (3013)

Hours worked 3.87 4.07 5.22 3.87 4.62 5.69
(all mothers) (10.4) (10.7) (12.4) (10.8) (11.6) (12.9)

Hours worked 24.01 26.04 28.72 27.73 28.09 30.11
(w/job) (13.7) (12.6) (13.3) (13.5) (12.9) (12.0)

Age 7.24 8.32 9.39 10.46 11.53 12.59
(.4) (.5) (.5) (.5) (.6) (.6)

Working Mother .16 .16 .18 .14 .16 .19
Male present .34 .34 .42 .39 .39 .40

Change male .08 .08 .12 .06 .06 .04
Change schoo 1 .05 .06 .05 .04 .04 .05



School year
1972 .27
1973 .59 .36 .37 .35 .19
1974 .34 .75 .39 .36 .39 .31
1975 .07 .25 .25 .26 .26 .24

Reliability Coefficientsa
Reading Comprehension .92 .92 .93 .93 .93 .91
Vocabulary .87 .88 .88 .89 .89 .90

No. observ. 210 192 391 415 441 473

No. teachers 95 107 114 113 101 84
l 5 students 10 12 22 26 32 31
l 3 students 28 25 41 46 44 47

Note: a. Iowa Tests of Basic Skills. Manual for Administrators (Grades 3-
2.L.. 1964.



Table A2. Distribution of Families by Number of Resident Children Age 18
and Under: by Race and Year

A. BLACK FAMILIES (proportions)

Year

No. Children 1965 1970 1975 1980 1985

1 0.280 0.291 0.347 0.379 0.406
2 0.231 0.243 0.269 0.325 0.342
3 0.165 0.165 0.168 0.164 0.157
4 0.121 0.131 0.104 0.080 0.057
5 0.079 0.077 0.056 0.031 0.025
6 0.055 0.042 0.028 0.012 0.007
7 0.040 0.030 0.017 0.006 0.004
8 0.029 0.022 0.011 0.003 0.002

A. ALL FAMILIES (proportions)

Year

No. Children 1965 1970 1975 1980 1985

1 0.313 0.326 0.365 0.401 0.421
2 0.297 0.310 0.334 0.370 0.374
3 0.195 0.189 0.173 0.151 0.144
4 0.101 0.096 0.077 0.053 0.043
5 0.051 0.042 0.030 0.017 0.012
6 0.022 0.019 0.012 0.005 0.003
7 0.014 0.011 0.006 0.002 0.001
8 0.009 0.006 0.003 0.001 0.001
9 0.000 0.000 0.000 0.000 0.000

Source: U.S. Bureau of Census[1966. 1986J with extrapolation above six
children.
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