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Objective To describe risk factors for injury death among infants in the United States by the specific
external cause of death.

Methods. Data were analyzed from the US-linked birth/infant death files for the years 1983-1991.
Potential risk factors for injury death were identified from birth certificate data and included both
maternal and infant factors. Injury rates were calculated by external cause of death. Characteristics of
infants who died from an injury were compared with those of the entire birth cohort. The independent
effect of potential risk factors was assessed in multivariate analyses using a case-control study design.

births). The leading causes of death were homicide, suffocation, motor vehicle crashes, and choking
(inhalation of food or objects). There was no significant temporal trend in the overall rate of injury
death; however, this was because significant increases in the rates of death from homicide (6.4%/year)
and mechanical suffocation (3.7%/year) were offset by decreases in rates of death from fires
(—4.7%/year) and choking (—4.6%/year). In adjusted analyses, infants born to mothers with no prenatal
care, <12 years of education, two or more previous live births, Native American race, or <20 years of
age were at twice the risk of injury death compared with the lowest risk groups (initiation of prenatal
care in the first trimester, 216 years of education, no previous live births, white, or 225 years of age).
When analyzed by the specific cause of death, the factors that were associated most strongly with death
varied. For example, Native Americans were at greatest risk of a motor vehicle related death (compared
with whites: OR: 3.6; 95% CI: 1.8-7.1), and infants with birth weights of <1500 g were at greatest risk
of death attributable to inhalation of food (compared with 22500 g: OR: 9.6; 95% CI: 3.3-28.0) or
objects (OR: 11.8; 95% CI: 4.5-30.5).

‘ Results. A total of 10 370 injury deaths were identified over the 9-year study period (29.72/100 000 live

Conclusion. A number of sociodemographic characteristics are associated with an increased risk of
injury-related death in infants. The strength of associations between specific risk factors and death varies
with the external cause of death, thus identifying high-risk subgroups for targeting of cause-specific
interventions and simultaneously increasing our understanding of the individual and societal
mechanisms underlying these tragedies.infant, injury, suffocation, motor vehicle, homicide, drowning,
inhalation, fire. .
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From Medical Correspondent Rhonda Rowland

BETHESDA, Maryland (CNN) -- Homicide has been identified for the
first time as the leading cause of death by injury in children less than 1
year old, according to a government study.

"We usually don't think of infants as being at risk of death from
injuries." said Mary Overpeck, a rescircher with the National Institute
of Child Health and Development. "But infants between the ages of 1
month to 1 year are at highest risk of injury death than at any other time
during childhood until age 15, when they start learning to drive."

Researchers looked at the birth and death certificates of more than
10,000 infants between 1983 and 1991. They found homicide,
including battery, shaking and throwing the child, accounted for 23
percent of all injury deaths. The results are published in the May issue
of the journal Pediatrics.

"Another 27 percent of the injury deaths were classified as 'suspicious'
by medical examiners, which means more than half of these deaths
could be due to homicide," Overpeck said.

Risk factors vary

Infants were more likely to die from an injury if they weighed little at
birth or were premature or male.

"We also found the infants
were more likely to die if
their mothers began to bear
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their mothers began to bear

t% : ] Homicide 22.6 percent children before age 17, were
1 e Suffécatlon. 17.7 percent unmarried, with lower
SITE GUIDES Motor vehicle accident  15.2 percent educational levels and if they
he 1 Fire 9.5 percent had older children,"
ntein Drowning 7.2 percent Overpeck said. "After the
arch Choking on food 7.1 percent first week oflife, infants are
S e ik Choking on objects 5.9 percent i 1
v g on obj p more likely to be killed by a
Other unintentional 10.6 percent male, but we only have
injuries information on the mothers."
Injuries of
4.2 percent

undetermined intent
Source: National Institute of Child Health and
APPLY TODAY Human Development

Instant Credit Native American or African American.

Other risk factors include
having received late or no
prenatal care, and being

3.9% APRVisa  Choking deaths common in smallest babies

Death due to choking on food was the sixth leading cause of injury
death, accounting for 7 percent of all injury deaths.

"We were surprised to see a high rate of death due to choking on food,
which was most prevalent in premature and low-birth-weight babies,"

Overpeck said. "It occurred primarily during the first 12 weeks of life

and crossed all population groups."

Researchers hope the study's findings can be used to identify infants at
risk and develop prevention strategies.

Find People!

[Typeinaname| Injury deaths overall are the third leading cause of infant death. Sudden
Infant Death Syndrome (SIDS) is first, followed by deaths due to birth
defects.
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ABSTRACT. Objective To describe risk factors for in-
jury death among infants in the United States by the
specific external cause of death.

Methods, Data were analyzed from the US-linked
birth/infant death files for the years 1983-1991. Potential
risk factors for injury death were identified from birth
certificate data and incduded both maternal and infant
factors. Injury rates were calculated by external cause of
death. Characteristics of infants wha djed from an injury
were compared with those of the entire bixth cohort. The
independent effect of potential risk factors was assessed
in multivariate analyses using a case—control study de-
sign.

gResults. A total of 10 370 injury deaths were identi-
fied over the 9-year study period (29.72/100000 live
births). The leading causes of death were homicide, suf-
focation, motor vehicle crashes, and choking (inhalation
of food or objects). There was no significant temporal
trend in the overall rate of injury death; however, this
was because significant increases in the rates of death
from homicide (6.4%/year) and mechanical suffocation
(3.7%lyear) were offset by decreases in rates of death
from fires (-4.7%/year) and choking (—4.6%/year). In
adjusted analyses, infants born to mothers with no pre-
natal care, <12 years of education, two or more previous
live births, Native American race, or <20 years of age
were at twice the risk of injury death compared with the
lowest risk groups (initiation of prenatal care in the first
trimester, =16 years of education, no previous live births,
white, or &25 years of age). When analyzed by the spe-
cific cause of death, the factors that were associated most
strongly with death varied, For example, Native Ameri-
cans wese at greatest risk of a motor vehicle related death
(compared with whites: OR: 3.6; 95% CI: 1.8-7.1), and
infants with birth weights of <1500 g were at greatest
risk of death attributable to inhalation of food {compared
with =2500 g: OR: 9.6; 95% CI: 3.3~28.0) or objects (OR:
11.8; 95% CJ: 4.5-30.5).

Conclusion. A number of sociodemographic charac-
teristics are associated with an increased risk of injury-
related death in infants. The strength of associations
between specific risk factors and death varies with the
external cause of death, thus identifying high-risk sub-
groups for targeting of cause-specific interventions and
simultaneously increasing our understanding of the in-
dividual and societal mechanisms underlying these
tragedies. Pediatrics 1999;103:968-974; infant, injury, suf-

Prom the National Institute of Child Health and Human Development,
Bethesda, Maryland. .

Received for publication Jun 23, 1998; accepted Oct 23, 1998.

Reprint requests to (R.A.B.) Division of Epidemiclogy, Statistics, and, Pre-
vention Repearch, National Institute of Child Health and Human Develop-
ment, 6100 Bxecutive Blvd, Room 7B03, Bethesda, MDD 20892

PEDIATRICS (ISSN 0031 4005). Copyright © 1999 by the American Acad-
emy of Pediatrics,

968  PEDIATRICS Vol. 103 No. 5 May 1999

focation, motor vehicle, homicide, drowning, inhalation,

fire.

n the United States, injuries are the leading cause
Iof death among persons between the ages of 1

and 44 years.! Although injuries account for <5%
of deaths in the fixrst year of life, they are the third
leading cause of death during the postneonatal pe-
riod, exceeded in number only by deaths caused by
congenital malformations and the sudden infant
death syndrome.! Although researchers have long
sought an overarching conceptual framework that
would allow the deve%opment of interventions that
would address multiple causes of injuries, primary
prevention efforts are largely cause-specific, such as
the use of infant car seats to prevent injuries sus-
tained in motor vehicle crashes.??

Previous national studies on fatal injuries in in-
fants have relied primarily on information available
on death certificates and therefore have been unable
to examine the association between matemnal, socio-
demographic, and birth characteristics and injury
death. However, regional studies have identified as-
sociations between maternal factors, such as young
maternal age or high parity, and the risk of death
from an intentional or unintentional injury in infan-
cy.*% Many of these studies have either grouped all
injuries together or dichotomized them to intentional
and unintentional groupings. Yet, risk profiles prob-
ably vary by cause of death, for example the highest
tisk group for death attributable to a motor vehicle
crash is likely to differ from the highest risk group
for death attributable to a residential fire. This infor-
mation is crucial for appropriate targeting of cause-
specific interventions.

The purpose of this study is to identify risk factors
for injury death in infants <1 year of age using data
from the National Center for Health Statistics linked
infant birth/death certificate datasets. By using this
large, national dataset we are able to provide data on
injury rates and risk factors for injury death by the
specific external cause of death.

METHODS

Data were analyzed from the national linked birth/infant death
datasets for the years from 1983-1991.1" These datasets include
birth certificate information for all live births occurring in the
United States a5 well as death certificate information for all deaths
that occur within the first year of life linked to that individual’s
birth certificate information. Injury deaths were identified as
deaths for which the underlying cause of death was coded as an
injury on the death certificate (external cause of injury codes [E
codes] E800 to E999 in the Sth revision of the World Health
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P5/P4/1999 10:58

3914967181

Organization's International Statistical Classification of Diseases).?
Deaths caused by surgical or medjcal procedures or misadven-
tures (E870-EB79) and deaths attributable to adverse effects of
medijcine and biologics in therapeutic use (K930-E949) were ex-
cluded. Deaths caused by late effects of a particular injury were
classified with the original injury; for example, a death attributable to
Jate effects of accidental poisoning would be included with poison-

Potential risk factors for injury death were identified from birth
cartificate information and included maternal factors (age, education,
race, ttimester of first prenatal visit, number of previous live births,
and marijtal status) and infant factors (gender, birth weight, and
gestational age). Cases were first compared with the entire birth
cohort. Overal) rates and cause-specific injury rates were calculated
as deaths per 100 000 live births and reflect true rates in the popula-
tion. Crude relative risks were calculated with data from the entire
birth cohort, Significance testing was not performed becanse there
were no statistical adjustments and the entire population was repre-
sented. Qverall trends and cause-gpecific trends in injury rates were
analyzed with Poisson regression techniques using the SAS statistical
software logistic procedure 12 :

One contro) was selected randormly for each eligible case. Cases
and controls were matched gn year of birth. Crude ORs were
determined for each potential risk factor. To determine the inde-
pendent contribution of maternal and infant factors, those factors
that were statistically significant (y* P < .05) in bivariate analyses
were entered into multiple logistic regression models.™ All vari-
ables were entered initially into the mode), as each variable was
significant in bivatiate analyses. For all injuries combined, each
risk factor remained significant after adjusting for all others. For
some pecific causes of injury a single risk factor (such as gender
in the case of motor vehicle-related injuries) was not statistically
significant; however, these instances were rare and thus for con-
sistency all variables are retained in the final models. Missing date
were reported for at least one variable in 21% of cases and 19% of
controls. The majority of missing responses were for maternal
education (missing data for 18% of cases and 17% of controls)
which was not reported in Washington and was reported only in
the final 3 years of the study in California and Texas. In multivar-
iate analyses, missing data were handled in two ways. In the first
set of analyses, observations with miseing responses were ex-
cluded. In the second set of analyses, missing responses were set
to unknown and retained as a separate classification level. These
two sets of analyses yielded similax results. Results reported in
this study are for models in which observations with missing
responses were excluded. The SAS statistical software package
was used for all analyses.

RESULTS
Cause of Injury .

From 1983-1991, there were 10 370 deaths attrib-
utable to injury in infants <1 year of age, resulting in
an injury fatality rate of 29.72/100 000 live births
(Table 1). Of these deaths, 7594 (73%) were classi-
fied as unintentional injuries, 2345 (23%) were clas-
sified as intentional injuries, and 431 (4%) were
classified as undetermined intent, The leading causes
of injury death in this age group, in descending

NICHD PICB

order, were: homicide, suffocation, motor vehicle-
related incidents, fire, drowning, food inhalation,
and object inhalation. Each of these causes accounted
for =5% the total number of injury deaths.

Temporal Trends

Over the 9-year study period, there was no signif-
icant temporal trend in the overall rate of injury
death; however, there were significant trends for
some specific causes of death %;Iiig 1). From 1983-
1991, homijcide rates increased by 6.4% per year (P <
.001) and rates of death from mechanical suffocation
increased by 3.7% per year (P < .001), whereas fatal-
ity rates from fires decreased by 4.7% per year (P <
.001) and fatality rates for inhalation of objects and
inhalation of food decreased by 4.8% and 4.4% per
year, respectively (P < .01). There was no significant
change in fatality rates for motor vehicle-related in-
juries or for drownings.

Associations Between Birth Characteristics and Injury
Death

Characteristics of infants who died from an injury
are compared with characteristics of the birth cohort
and controls in Table 2. Controls were comparable
with the birth cohort for all variables examined. In-
fants who died from an injury were more likely to be
low birth weight, premature, and male. In addition,
they were more likely to have mothers who were
young, unmarried, with lower educational levels,
higher numbers of previous live births, and late or no
prenatal care. Infants born to mothers who were
black or Native American were at greater risk of
injury death than white infants, whereas infants born
to Asian mothers were at lower risk. For all injuries
combined, the highest rates were among infants born
to mothers who had no prenatal care (116/100 000
live births), were <15 years of age (80/100 000), or
were Native American (82/100 000).

The results of multivariate analyses for all injury
deaths are shown in the last column of Table 2.
Gestational age was omitted from multivariate mod-
els, because it is highly associated with birth weight
and birth weight is measured more reliably. After
adjusting for all other variables in the model, the
following maternal characteristics increased the risk
of death by twofold or more: young maternal age
(OR: 2.51; 95% Cl: 2.23-2.82 for 15 10 19 years vs =25
years and OR: 2.10; 95% CI: 1.29-3.42 for <15 years

PAGE 02/87

TABLE 1.  Causes of Injury Death in Infants <1 Year of Age, United States, 1983-1991
Cause of Injury ICD-9 Code Deaths (%) Mortality Rate (Deaths/
100 000 Live Births)

Homicide EBS60.0-969 2345 (22.6) 6.72
Unintentional

Mechanical suffocation E913.0-913.9 1839 (17.7) 527

Motor vehicle (txaffic) E810.0-819.9 1580 (15.2) 4.53

Fires and flames E890.0-89% 990 (9.5) 284

Drowning E910.0-910.9 74S (7.2) 213

Suffocation caused by food inhalation E911 734 (7.1) 2.10

Suffocation caused by object inhalation E912 609 (5.9) 1.75

Other unintentional 1097 (10.6) 3.14

Injury of undetermined intent £980.0-989 431 (4.2) 1.24

’ Total E800.0-999 10370 (100) 29.72

ARTICLES 969
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Fig 1. Trends in rates of fatal injuries
among infants in the United States
from 1983-1991.

Deaths per 100,000 live births

NICHD PICB PAGE

vs =25 years), maternal education <12 years (com-
pared with maternal education =16 years; OR: 2.31;
95% CI: 2.01-2.66), no prenatal care (compared with
initiation of prenatal care in the first trimester, OR:
2.11; 95% CI: 1.74-2.54), Native American race (com-
pared with white race, OR: 2.12 95% CI: 1.63-2.75)
and =2 previous live births (compared with no pre-
vious live births, OR: 2.14; 95% CI: 1.95-2.36).

Cauge-Specific Analyses

Cause-specific injury rates, relative risks, and ad-
justed ORs are shown in Table 3. Key findings by the
specific external cause of death are presented below.

Homicide

Homicide rates were greatest in infants bom to
mothers who had recejived no prenatal care (38/
100 000), were <20 years (17/100 000), single (16/
100 000), black (16/100000), or Native American
(177100 000). Homicide rates were also high among
infants with birth weights <2500 g (20 and
16/100 000 in infants with birth weights <1500 g and
1500 g to 2499 g, respectively). In adjusted analyses,
factors associated with an OR =2 included: black or
Native American race, single marital status, no pre-
natal care, and birth weight of 1500 g to 2499 g
compared with =2500 g.

Mechanical Suffocation

Rates of death attributable to suffocation were also
highest among infants born to mothers who had
received no prenatal care (17/100 000). However, in
adjusted analyses only previous live births and
young maternal age were agsociated with a doubling
of the risk of suffocation. Of the 1839 deaths in this
category, 1098 (60%) were classified as accidental
suffocation in a bed or cradle, 167 (9%) as suffocation
by a plastic bag, and 3 (<1%) were classified as lack
of air in a closed place. The remainder, 571 (31%),
were in the other and unspecified categories (E-codes
913.8 and 913.9).

970

Year of birth

Motor Vehicle-Related Deaths

Infants bom to mothers who were Native Ameri-
can were at greatest risk for motor vehicle-related
deaths with a fatality rate of 14/100 000 live births.
Native American race was the strongest predictor in
adjusted analyses (OR: 3.6; 95% CI: 1.8-7.1).

Fires and Flames

For deaths caused by fires, the highest mortality
rates were among infants born to mothers who had
received no prenatal care (11/100 000), <12 years of
education (8/100 000), and infants born to mothers
who were black (7/100 000) or Native American (8/
100 000). In adjusted analyses, each of these factors
was associated with an OR =2, with ORs ranging
from 2.1 to 2.6. However, due in part to the very low
rate of death from fires in first bom children, birth
order was the strongest predictor of fire-related
deaths. As compared with firstborn children, second
and later born children had over four times the risk
of dying in a fire (OR: 4.4; 95% CI: 3.2-5.9).

Drowning

Rates of death from drowning were highest among
infants born to mothers who had received no prena-
tal care (9/100000) and among Native Americans
(6/100 000). Native Americans were the highest risk
group in adjusted analyses (OR: 4.8; 95% CI: 1.0-
22.0). Other factors with an OR of 22 included; ma-
ternal age <20 years, one or more previous live
births, single marital status, and no prenatal care.

Choking

Although deaths caused by inhalation of objects
and food were the fifth and sixth leading cause of
death attributable to unintentional injury, when
viewed as a single phenomenon (choking), they com-
bine to become the third leading cause behind me-
chanical suffocation and motor vehicle-related
deaths. Fatality rates from choking were highest

DEATHS ATTRIBUTABLE TO INJURIES IN INFANTS
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TABLE 2. Characteristics of Births, Injury Deaths, and Selected Controls, United States, 1983-1991
Characteristic* Percent of Parcent of Percent of Relative Adjusted OR}
Birthst Controlst Injuries Risk (95% CIy
(N = 34895012) (N = 10370) (N =10370)
Maternal
Marital status
Unmarried 2.7 24.8 480 2.81 1.55 (1.42-1.68)
Married 753 75.2 520 1.0 1.0
Age
<15y 3 3 7 4.43 2.10 (1.29-342)
15-19y 12.6 13.0 254 332 2.51(2.23-2.62)
20-24 y 285 284 382 2.20 1.88 (1.74-2.05)
25+ y 58.6 58.3 357 1.0 1.0
Education§
=11y 179 17.8 36.0 6.36 2.31 (2.01-2.66)
12y - 333 338 311 296 1.59 (1.40-1.81)
13-15y 16.6 16.9 103 195 136 (1.19-1.56)
16+ y 141 14.6 45 1.0 1.0
Previous live births
2+ 258 259 343 1.69 214 (1.95-2.36)
1 325 31.8 37 1.24 1.69 (1.55-1.84)
0 41.1 417 324 1.0 1.0
Injtiation of prenatal care
None 1.8 21 72 534 2,11 (1.74-2.54)
7th-9th mo 4.0 45 8.1 277 1.34 (1.16-154)
4th-6th mo 17.6 17.6 267 2.08 1.35(1.24-1.46)
1st-3rd mo 74.3 735 54.2 1.0 1.0
Race
Black 16.0 164 317 246 143 (1.31-1.56)
Native American 9 1.0 26 3.44 2.12 (1.63-2.75)
Asian 31 26 1.7 68 116 (0.91-1.49)
White/Other 79.9 80.0 64.1 1.0 1.0
Infant
Gender
Male 51.2 50.3 54.7 115 1.20 (1.12-1.28)
Female 48.8 49.7 453 1.0 10
Pirth weight (g)
<1500 1.2 1.3 3.2 291 1.91 (1.51-2.42)
1500-<2500 57 56 12.3 242 1.98 (1.75-2.24)
: 22500 93.0 93.0 83.2 1.0 1.0
Gestation (wk)
<28 7 9 138 2.88 N/A
. 28-36 9.1 8.8 15.5 195 N/A
=37 87.0 87.5 762 1.0 N/A

* Comparison group in italics.

t Columnas do not total 100% because the “not stated” category is not shown.

1 Adjusted for all characteristics shown with the exception of gestational age.

§ Education not reported in Washington or in California and Texas (1983-1988).

amo. infants with birth weights <1500 g; ations between specific risk factors and death varied
15/100 000 for inhalation of objects and 10/100000  with the specific external cause of death, providing

for inhalation of food. In multivariate models, infants
weighing <1500 g were at almost 12 times the risk of
death caused by object inhalation, and infants weigh-
ing 1500 g to 2499 g were at three times the risk as
compared with infants weighing =2500 g. Similar
associations were seen for inhalation of food with
adjusted ORs of 9.6 and 4.1 for infants weighing
<1500 g and 1500 g to 2499 g, respectively. In com-
parison, other factors played a less important role.

DISCUSSION

During the 9-year study period 10370 injury-
related deaths were identified yielding a fatality rate
of 29.72 deaths per 100 000 live births. For all irjuries
combined, factors associated with at least a twofold
increase in the risk of death from injury included
maternal age <20 years, less than a high school
education, no prenatal care, Native American race,
and =2 previous live births. The strength of associ-

important information for targeting of cause-specific
interventions.

Study Limitations

The limitations of studies that rely on information
obtained from linked birth/infant death datasets
have been well documented.**13 First, the only vari-
ables available for consideration are those collected
on birth and death certificates. Therefore, we were
unable to assess the contribution of other important
factors such as household income, parenting style,
the adequacy of social support networks, the use or
nonuse of protective devices, or the effects of legis-
lative and regulatory measures such as primary seat-
belt laws. Second, data obtained from birth and
death certificates are not always reliable. Inaccura-
cies are known to exist in both the assighment of the
cause of death on death certificates and in the docu-
mentation of maternal and infant factors on birth
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TABLE 3,  Rates, Relative Risks, and Adjusted OR for Infant Death by the Specific Catise of Injury, United States, 1983-1991
Characteristic* Homdcide Suffocation Motor Vehicle Firegs/Flames
Ratet RRf  Adjusted  Ratet RR} Adjusted  Ratet RRt Adglsted Ratet RR{  Adjusted
OR§ O RS O]
(95% CI) (95% CI) (95% CI) (95% CD)
Matemal
Matermnal age
<220y 165 31 15(1.3-19) 9.6 21 20(15-25) 90 23 17(1.3-21) 49 20 17(1.2-25)
=20y $3 10 1.0 46 10 1.0 39 1.0 10 25 1.0 10
Race
Black 165 35 22(19-27) 100 23 12(1.0-1.5) 58 14 12(09-15) 72 36 22(1.7-30)
Native American 169 3.6 29(1654) 145 34 17 (0.9-3.1) 145 35 36(1.8-7.1) 77 38 21(09-5)1)
Asian 34 07 09(0.6-1.6) 23 05 09(0.5-1.8) 39 09 1.7(1.0-2.9) 04 02 02(0.0-08)
White/Other 48 1.0 1.0 43 1.0 4.2 1.0 20 10
Previous live births
1+ 66 1.0 11(09-12) 69 23 32(27-39) 4.2 09 10(0.9-12) 41 37 4.4(3.2-59)
0 64 10 1.0 29 10 1.0 4.9 10 1.0 11 10 10
Marital status
Unmarried 159 43 20(1.7-23) 98 26 19(15-23) 67 18 13(10-1.6) 60 33 18(1.3-23)
Married 37 1.0 10 38 10 10 38 10 10 18 1.0 10
Education|
<12y 133 29 17(1521) 113 30 19(1.6-23) 72 19 15(1.319) 75 43 26(.1-349)
=2y 46 10 1.0 37 10 10 37 10 10 1.7 10 10
Prenatal care
None 380 87 27(1.8-3.9) 173 43 1.5(0.9-22) 8.7 23 22(1.34.90) 114 62 24(1.34.6)
4-9 mo 108 25 1.7(1.5-2.0) 83 21 13(1.1-1.6) 65 1.7 13(.1-1.6) 55 30 17(14-22)
<4 mo 44 10 10 40 1.0 1.0 38 10 10 18 10 10
Infant
Birth weight (g)
<1500 201 35 1.3(0.8-21) 67 14 07(04-1.3) 4.9 1.1 05(0.2-0.9) 1.8 07 15(04-6.3)
1500-2499 16.2 "2.8 20(15-26) 101 21 14(1.0-1.8) 70 16 17(1.2-24) 66 25 23(1535)
=2500 57 1.0 1.0 49 10 10 44 10 10 26 10 1.0
Gender
Male 70 11 11(Q.0-13) 58 13 13(1.1-15) 46 10 1.0(09-1.2) 28 10 1.1(09-14)
Female 65 10 1.0 47 10 10 45 10 10 29 10 10
Characteristic Drowning Food Inhalation Object Inhalation
Ratet RRt Adjusted Ratet RR} Adjugted Ratet RRj} Adjusted
OR§ OR OR§
(95% CJ) (95% CT) (95% CI)
Matemal
Maternal age
<20y 43 2.4 2.1 (1.4-3.1) 34 1.8 1.1(0.7-1.6) 3.5 2.3 21(1.4-33)
=20y 1.8 10 1.0 19 1.0 1.0 15 1.0 1.0
Race
Black 3.1 1.6 0.9 (0.6-1.2) 4.1 24 1.3 (0.9-1.8) 28 19 1.1 (0.7-1.5)
Native American 59 3.0 4.8 (1.0-22.0) 5.2 31 2.0(0.8-5.1) 6.5 4.4 2.2(0.8-6.1)
Asian 14 0.7 1.7 (0.74.1) 11 0.7 0.6 (0.3-1.6) 15 1.0 1.1(04-2.8)
White/other 19 1.0 1.0 1.7 1.0 1.0 1.5 10 1.0
Previous live births
1+ 28 24 3.8(2.8-5.2) 2.4 15 1.6(1.2-21) 1.9 13 2.0{1.5~2.8)
0 1.2 1.0 1.0 1.7 1.0 1.0 14 1.0 1.0
Marital status
Unmarried 4.0 26 23(1.6-3.1) 36 23 1.6 (1.2-2.2) 28 21 1.4(1.0-2.0)
Married 1.5 1.0 1.0 1.6 1.0 10 14 1.0 1.0
Education|
<12y 39 27 1.7 (1.3-2.3) 41 26 1.9(1.4-26) 33 25 1.4 (1.0-2.0)
=2y 1.5 1.0 10 1.6 1.0 1.0 1.3 1.0 10
Prenatal care
None 8.7 5.8 23(1.144) 3.7 23 1.3 (0.5-3.1) 64 4.8 22(1.0-5.1)
49 mo 35 2.3 13 (1.0-1.8) 36 2.2 1.9 (1.4-2.6) 28 21 1.5(1.1-2.1)
<4 mo 15 1.0 1.0 16 1.0 1.0 1.3 1.0 1.0
Infant
Birth weight (g)
<1500 28 14 1.2 (0.4~3.7) 10.2 57 9.6 (3.3-28.0) 146 10.4 11.8 (4.5-30.5)
1500-2499 3.3 1.7 14 (0.8-2.3) 5.7 3.2 4.1 (2.6-6.6) 46 33 3.0(1.94.8)
22500 2.0 1.0 1.0 18 10 1.0 14 1.0 1.0
Gender
Male 2.4 13 1.1 (0.9-1.4) 25 15 1.7 (1.3-2.1) 2.0 14 16(12-21)
Female 19 1.0 10 17 1¢ 1.0 1.5 1.0 1.0

* Comparison group in italics. tRate
shown. [[Education not reported in
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certificates.’¥-? Finally, the study period for the cur-
fent manuscript was from 1983-1991. Linked data-
sets were not created for 1992-1994. The 1995-linked
dataset was not included in the current analysis be-
cause of the lack of continuity that this would create
and because there were methodologic differences in
the manner in which the datasets were created. Re-
sults of preliminary analyses of data from the 1983-
to 1986-linked datasets’® were similar to those re-
ported in this study, confirming that associations
identified in this article have remained consistent
over time.

Relation to Previous Studies

In Tennessee, researchers found that low maternal
education, young maternal age, and higher birth or-
der were all associated with at least a doubling of the
risk of injury-related death among children between
the ages of 0 and 4 years.® In the state of Washington,
young matemal age, higher parity, black race, ma-
ternal smoking, and rural residence were indepen-
dently associated with death caused by injury and, in
Colorado, young maternal age and single marital
status were important predictors of injury-related
deaths.*® The consistency with which these socio-
demographic factors are found to be associated with
injuries in infants indicate that these characteristics
identify high-risk populations for targeted interven-
tions reliably. In the current study, infants born to
mothers who had received no prenatal care experi-
enced particularly high rates of death attributable to
injury. Although prenatal care is unlikely to be caus-
ally linked to the risk of injury, it may serve as a
proxy for a number of complex issues eg, wanted-
ness of the pregnancy or overall use of the health
care system. In any event, the first opportunity for
intervention in this high-risk group may be in the
hospital at the time of delivery.

Cause-Specific Analyses: Implications for Interventions

Homicide was the leading cause of death with
2345 deaths over the 9-year study (6.72/100 000 live
births). This rate is probably lower than the true
homicide rate as an additional 431 deaths were
coded as undetermined intent, a designation that is
often uged for deaths that are suspicious in nature.”?
In addition, a small fraction of deaths assigned to
unintentional injury codes or noninjury codes may
be intentional in nature 2% Although certain groups,
such as infants born to young or single mothers were
at increased risk of homicide, even in low-risk
groups, homicide was generally the leading cause of
traumatic death. For example, homicide was the
leading cause of death for infants born to mothers
who had >12 years of education or were >20 years
of age. A number of primary prevention methods
including home visiting, social support, and inter-
ventions aimed at improving parenting skills were
reviewed recently.” Of these, home-visiting inter-
ventions, conducted primarily in high-risk popula-
tiony, showed the most promise.”-2® However, these
studies focused primarily on the reduction of nonfa-
tal child abuse and neglect, probably because fatal
child abuse is relatively infrequent.® There is a need

NICHD PICB PAGE

to expand home-visiting interventions to enable
evaluation of their effectiveness in preventing fatal
outcomes. In addition, other approaches should be
evaluated more thoroughly and new approaches
should be considered.?

Native American infants experienced particularly
high rates of motor vehicle-related deaths (14 /100 000)
and in adjusted analyses were over three times more
likely to die from a motor vehicle-related death than
were white infants, It is estimated that, when used
properly, child safety seats reduce the risk of fatal
injury in a motor vehicle crash by 69% in infants.®
Although all 50 states have laws mandating the use
of child restraints, Native Americans who live on
reservations are exempt from state regulations, and
tribal Jaws vary from one reservation to another.? In
places where legislation is not sufficient, efforts
should focus on the enactment of new laws or the
strengthening of existing laws. To ensure that car
seats are universally available, lender programs such
as those used by the Navajo nation should be estab-
lished (Richard Smith, Indian Health Service, written
communication, May 1998). Finally, it is estimated
that >80% of child safety seats are used improper-
ly.3 Although parents and other caregivers should
receive instructions on the correct use of child safety
seats and the need to use the safety-seat every ride,
the high rates of misuse also demonstrate the urgent
need for products that are more user-friendly.

Birth order was an important predictive factor for
deaths attributable to drownings, fires, and mechan-
ical suffocation. This may be related to a decrease in
parental supervision as the parents’ attention 1s di-
vided among more children. Alternatively, parents
may overestimate the maturity and capabilities of
older siblings and inappropriately expect them to
supervise the infant. In two separate studies of bath-
tub drownings, >30% of victims were being super-
vised in the bathtub by an older sibling. 3 Another
study found that, among infants, 11% of injuries that
resulted in an emergency department visit occurred
while the infant was being supervised by an older
sibling % These findings emphasize the need to coun-
sel caregivers, not only on the risks of leaving chil-
dren unattended, but also on the need for appropri-
ate adult supervision.

Consistent with findings in the current study, re-
searchers in Tennessee identified an independent as-
sociation between maternal age, education, and birth
order and fire-related deaths among children <5
years of age.l9 Although the specific role of siblings
in fire-related deaths is unknown, it is estimated that,
in the (- to 5-year age group, ~40% of deaths result-
ing from residential fires are caused by the actions of
children ¥ In addition to the installation and main-
tenance of smoke detectors, parents should be re-
minded to store matches and lighters out of the reach
of young children,®

One unexpected finding was the strong association
between low birth weight and deaths attributable to
choking. This association was seen for deaths caused
by inhalation of food and for deaths caused by inha-
lation of objects. Of interest, 40% of deaths attribut-
able to food inhalation and 33% of deaths caused by
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inhalation of objects occurred during the first 12
weeks of life, before the usual recommended age for
the introduction of solid foods and before the attain-
ment of developmental skills that would allow an
infant to obtain and place an object in his/her mouth
independently. Thus, although there may be a phys-
iologic exc}ivlanation for this finding, eg, oral pharyn-~
geal coordination problems predisposing premature
infants to choking episodes, it is possible that these
deaths represent errors in classification. Further re-
search is needed in this area.

From 1983-1991, the infant mortality rate in the
United States decreased by 20%.! In contrast rates of
death attributable to intentional injuries and uninten-
tional mechanical suffocation increased, and there
wss no change in rates of motor vehicle-related
deaths or drownings. A reduction in the rate of death
from injury in any one of the identified high-risk
groups to the level of its comparison group would
result in the saving of many lives. For example, if
infants of young mothers had experienced the same
rate of death from injury as infants born to mothers
=25 years of age, 4062 lives would have been spared
over the 9-year study period. Cleatly, there is no
single intervention that will address all causes of
injury. Continued efforts should focus on the imple-
mentation of proven strategies, such as proper use of
child restraints for the prevention of motor vehicle-
related injuries or installation and maintenance of
smoke detectors for the prevention of deaths caused
by fires. For some causes of injury, such as homicide,
there is a need to identify and evaluate new preven-
tive strategies. Additionally, there is a need to iden-
tify the most effective means of communicating pre-
vention messages to high-risk populations as well as
a need to identify and reduce the barriers faced in
implementing prescribed preventive strategies. Al-
though all caregivers should receive counseling in
injury prevention our findings identify high-risk
subgroups for enhanced, cause-specific efforts.
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Decrease in Infant Mortality and Sudden Infant
Death Syndrome Among Northwest American
Indians and Alaskan Natives -- Pacific

Northwest, 1985-1996

Although the infant mortality rate (IMR) has steadily declined in the United States since the early 1900s,
the rate varies among racial/ethnic populations (1). A goal of the national health objectives for 2010 1s to
eliminate racial/ethnic health disparities (U.S. Department of Health and Human Services, unpublished
data, 1999). Historically, IMRs among American Indians and Alaskan Natives (AI/AN) have been high (2).
In addition, IMRs have varied among AI/AN populations (3). To determine recent trends in infant
mortality among Northwest AI/AN, the Northwest Portland Area Indian Health Board (NPAIHB) analyzed
annual IMRs among AI/AN in Idaho, Oregon, and Washington. In addition, because sudden infant death
syndrome (SIDS) is the major contributor to excess infant mortality in Northwest AI/AN (4,5), NPAIHB
analyzed SIDS rates to determine whether the decline in SIDS rates in the United States also was
occurring among Northwest AI/AN. This report summarizes the results of this analysis and documents
dramatic decreases in both SIDS and non-SIDS infant mortality.

Annual vital statistics data for 1985-1996 were analyzed from the state health departments of Idaho,
Oregon, and Washington and from CDC. Numerators for IMRs were all resident deaths for which the
decedent was aged less than 365 days and for which the death certificate was linked to a birth certificate
on which the race of the mother was AI/AN, regardless of whether the death occurred in the same calendar
year as the birth. Denominators for IMRs were all resident live-born infants for each year for which the
race of the mother on the birth certificate was AI/AN. Comparison rates for SIDS and overall infant
mortality for all other races (non-Al/AN) were calculated by subtracting the AI/AN births and infant deaths
annually for each state from the all-races totals obtained from CDC. Hispanic ethnicity was not considered
in the analysis. Annual rate changes were compared with combined rates for 1985-1988, 1989-1992, and
1993-1996. These periods were selected for comparison because of the introduction in 1993 of several
programmatic inttiatives that might have influenced IMRs among Northwest AI/AN. Deaths attributed to
SIDS were those for which the underlying cause of death was listed as International Classifications of
Diseases, Ninth Revision, code 798.0. Statistical analysis was conducted using chi square tests for trends
using Epilnfo (6).

From 1985 through 1996, IMRs and SIDS rates decreased among Northwest AI/AN (Table _1). In
particular, IMRs for Northwest AI/AN decreased from 20.0 per 1000 live-born infants during 1985-1988
to 7.7 during 1993-1996, a rate difference of 12.3 per 1000 population. During the same period, SIDS
mortality rates decreased from 8.9 to 3.0, a rate difference of 5.9. Approximately half (48.0%) of the
decline in AI/AN IMRs was attributable to the decline in SIDS.

For the same three time periods, IMRs and SIDS rates also decreased for non-AI/AN in Idaho, Oregon, and
Washington. For non-AI/AN, IMR declined from 9.6 during 1985-1988 to 6.3 during 1993-1996, a rate
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difference of 3.3, and the SIDS rate decreased from 2.5 to 1.4, a rate difference of 1.1. Approximately one
third of the decrease in infant mortality in non-AI/AN resulted from the decline in SIDS.

Annual SIDS rates and overall IMRs decreased substantially for both AI/AN and non-AI/AN during the
study period (Figure_1). IMRs for Northwest AI/AN is approaching that for non-AI/AN in the same states.
The small increase in deaths attributed to SIDS in 1996 did not differ significantly from the trend.

Reported by: LD Robertson, MD, Northwest Portland Area Indian Health Board, Portland, Oregon. LA
DeRoo, MPH, JA Gaudino, MD, Washington State Dept of Health. CG Hahn, MD, Idaho Dept of Health
and Welfare. KD Rosenberg, MD, Oregon Health Div.

Editorial Note

Editorial Note: The findings in this report document a dramatic decline in IMR among Northwest AI/AN
during 1985-1996. Decreases in both SIDS and non-SIDS cases were observed across each of the last two
time periods, but decreases were greatest during 1993-1996. The decline in SIDS among Northwest
AI/AN 1s consistent with, but of a greater magnitude than, the substantial decreases in SIDS nationally that
have been attributed to the success of the national Back to Sleep campaign (7).

Multiple factors may have caused the decreases in SIDS and non-SIDS cases among Northwest AI/AN.
Important risk factors that have been associated with SIDS include prone sleeping position and exposure
to environmental tobacco smoke (ETS). In 1993, to reduce the risk for SIDS among Northwest AI/AN, the
Portland Area Indian Health Service (IHS) (covering Idaho, Oregon, and Washington) initiated programs
for parental education on nonprone infant sleep position and reduction of infant exposure to ETS.
However, many Northwest AI/AN receive part or all of their health-care services outside the [HS
health-care delivery system. As a result, the extent that Northwest AI/AN were exposed to these IHS

‘ programs 1s uncertain. As early as 1992, there was publicity in the Seattle area about increased risk for
SIDS among infants sieeping prone, and in 1994 the national Back to Sleep program began. However, it 1s
unknown whether there were substantial changes in the prevalence of prone sleeping position or exposure
to ETS among Northwest AI/AN during the time periods.

Factors that may have helped reduce non-SIDS IMRs among Northwest AI/AN include 1) structured
activities by Portland area IHS programs initiated in 1993 to identify and manage high-risk pregnancies, 2)
state programs such as the Washington State First Steps Medicaid expansion program for pregnant women
and infants, 3) improved access to tertiary care for very low birth weight (less than 1500 g {less than 3 Ibs,
3 0z} ) newborns, and 4) improvements in technology (e.g., introduction of surfactant use tn neonatal
intensive-care units).

The findings in this report are subject to at least four limitations. First, infant race was defined using the
CDC's National Center for Health Statistics definition of race for infant mortality (i.e., for calculation of
rates, the infant 1s assigned the mother's race), which differs from the IHS method (i.e., considering the
race of the infant as AI/AN if either the mother or father is AI/AN); thus, these findings cannot be directly
compared with published IHS data. Second, determining race for AI/AN from vital statistics data is
problematic (8); however, using linked records as in this analysis can minimize this problem (9). Third,
diagnostic shift could have occurred, resulting in infant deaths that formerly would have been attributed to
SIDS being ascribed to other causes. However, this possibility has been examined recently in other
populations (7) and was not found to be a substantial factor. Finally, a small number of infant death
records could not be linked to a birth certificate and were excluded.

More extensive analysis 1s needed to determine factors associated with the dramatic decreases in IMRs
and SIDS rates among Northwest AUAN. Further understanding of the protective factors would be useful
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for developing and implementing programs to reduce infant mortality in other AVAN populations in
which high rates of SIDS and non-SIDS cases have been documented (10).
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TABLE 1. Number of sudden infant death syndrome (SIDS) and non-SIDS cases and
5TDS rate among American lndians and Alaska Natives, by year--Idaho, Oregon, and

Washington, 1985-1946

1985- 1989~ 1993
Characteristic 1988 1993 1996
No. live-born infauts 9,410 10,7175 10, 350

No. S51DS cases 84 1 31
No. Non-$TDS cases 104 115 49
S1LDS ratet 6.9 G.6 3.0
Non-41D5 rate* 11.1 10.7 4.7
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FIGURE 1. Infant mortality rates (IMRs)* and sudden infant death syndrome (SIDS)
rates among American Indians and Alaskan Natives {AlfAN} and non-AlfAN — Idaho,

Oregon, and Washington, 1985-1996
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Preterm Singleton Births -- United States,
1989-1996

Preterm birth (birth at less than 37 completed weeks of gestation) is the second leading cause of neonatal
mortality in the United States (1). Preterm birthrates differ by race; in 1996, black infants were 1.8 times
more likely than white infants to be preterm (2). From 1989 through 1996, the overall rate of preterm birth
(per 1000 live-born infants) increased 4% (2), and the rate of multiple births (e.g., twins, triplets, or other
higher-order births) increased 19% (2). Multiple births are associated with preterm barth (3); trends in
preterm births independent of the influence of multiple births have not been fully explored. To
characterize race- and ethnicity-specific trends in preterm birth independent of multiple births, data from
U.S. birth certificates for 1989-1996 were analyzed for singleton births only. This report summarizes the
results of this analysis and indicates that although singleton preterm birthrates are stable overall,
substantial changes in rates occurred in some racial/ethnic subgroups.

For this report, preterm birth was defined as a live birth occurring at 17-36 completed weeks of gestation
and was subgrouped by weeks of gestation: moderately preterm (33-36 weeks), very preterm (29-32
weeks), extremely preterm (20-28 weeks), and ultra preterm (17-19 weeks). Gestational age was
determined from information on the birth certificate by one of two methods (2,4): 1) the interval between

‘ the first day of the mother's last normal menstrual period (LMP) and the date of birth, or 2) a clinical
estimate by the birth attendant of gestational age when the month or year of the LMP was missing or when
the gestational age based on this date was inconsistent with the infant's birth weight. Approximately 1% of
singleton infants were excluded because of missing or implausible estimates of gestational age. Infants
were imputed as singletons for the 0.02% of live-born infants for which the number of fetuses in a given
pregnancy was unreported. Maternal race and ethnicity were based on self-report and categorized as
non-Hispanic white, non-Hispanic black, Hispanic, American Indian/Alaskan Native, or Asian/Pacific
Islander. Stratification by gestational age was not performed for American Indians/Alaskan Natives and
Asians/Pacific Islanders because the number of preterm births, when broken down into gestational age
subgroups, was too small for meaningful analysis.

From 1989 through 1996, the preterm birthrate (per 1000 live-born infants) among singletons increased
0.3% (from 97.0 to 97.3) (Figure_1). Among moderately preterm singleton infants, the birthrate increased
2% (from 74.8 to 76.5). Among very preterm singleton infants, the birthrate decreased 8% (from 14.4 to
13.2) and among extremely preterm infants, decreased 4% (from 7.6 to 7.3) (Table_1). The singleton
preterm birthrate increased 8% among non-Hispanic whites but decreased 10% among non-Hispanic
blacks, 4% among Hispanics, 3% among American Indians/Alaskan Natives, and 2% among
Asians/Pacific Islanders (Table_1). Among non-Hispanic whites, the moderately preterm birthrate
increased 10%, and minor changes were observed in very and extremely preterm birthrates. Among
non-Hispanic blacks and Hispanics, the preterm birthrate decreased in the moderately, very, and extremely
preterm subgroups (Table_1).

Maternal factors that may affect observed trends 1n preterm birthrates were analyzed. The percentage of
singleton infants born to women aged greater than or equal to 35 years increased 43% (from 8.4% in 1989
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to 12.0% 1n 1996), the percentage born to women who entered prenatal care during the first trimester
increased 8% (from 75.6% to 81.8%), and the percentage born to unmarried women increased 20% (from
27.0% to 32.5%). Similar trends were observed in all racial/ethnic groups.

To control for changes in maternal factors, preterm birthrates were directly standardized for each
racial/ethnic group to the combined 1989 and 1996 singleton live birth distributions for maternal age, time
of entry into prenatal care, and marital status. After standardization, the change from 1989 to 1996 in the
preterm birthrate among non-Hispanic whites was 3.8 per 1000 live-born infants, 37% lower than the
crude rate change of 6.0 (Table_2). For other racial/ethnic groups, the standardized rate was lower than the
crude rate by 50% among non-Hispanic blacks, 29% among Hispanics, and 78% among American
Indians/Alaskan Natives.

In addition to changes in maternal factors, changes 1n obstetric practices occurred during the study period
that may have influenced preterm birthrates. For example, the percentage of singleton infants born to
women whose labor was medically induced increased from 9.1% to 17.1%. To determine whether changes
in preterm birthrates were independent of the change in induction practices, medically induced births were
excluded from the analysis and rates were again standardized for maternal age, marital status, and time of
entry into prenatal care. In this restricted group, the standardized preterm birthrate increased 9% among
non-Hispanic whites, decreased 4% among non-Hispanic blacks, and changed less than 2% among
Hispanics, American Indians/Alaskan Natives, and Asians/Pacific Islanders.

The proportion of births for which gestational age estimates were based on clinical evaluation increased
slightly during the study period (from 3.6% in 1989 to 4.7% in 1996). Because the method of determining
gestational age may influence identification of a birth as preterm, an analysis was conducted that excluded
births for which gestational age was clinically estimated. The standardized preterm birthrate for the study
period increased 6.3% among non-Hispanic whites, decreased 5.0% among non-Hispanic blacks, and
changed less than 2% among Hispanics, American Indians/Alaskan Natives, and Asians/Pacific Islanders.

Reported by: Div of Reproductive Health, National Center for Chronic Disease Prevention and Health
Promotion; Div of Applied Public Health Training, Epidemiology Program Office; Div of Vital Statistics,
National Center for Health Statistics; and an EIS Officer, CDC.

Editorial Note

Editorial Note: The findings in this report indicate that preterm birthrates among singletons are stable;
however, the overall rate masks differences in trends by race/ ethnicity and among gestational age
subgroups. The rate for singleton preterm births increased among non-Hispanic whites mainly because of
an increase in the birthrate of moderately preterm infants. Among non-Hispanic blacks, the decline in
moderately, very, and extremely preterm singleton births was substantial, and more modest declines were
observed 1n overall preterm birthrates for Hispanics, American Indians/Alaskan Natives, and
Asians/Pacific Islanders. The increase in singleton preterm birthrates among non-Hispanic whites and the
decrease among non-Hispanic blacks are not explained entirely by changes in maternal age distribution,
marital status, time of entry into prenatal care, induction rates, or use of clinical estimates of gestational
age.

The findings in this study are subject to at least three limitations. First, LMP and clinical-based gestational
age may be misclassified (e.g., because of imperfect maternal recall, postconception bleeding, delayed
ovulation, or intervening early miscarriage); such errors may occur more frequently in some
subpopulations, especially at shorter gestations (5). Second, changes in the reporting of preterm live births
with the shortest gestations (ultra preterm) could have affected the preterm birthrates (6). However, these
infants represent a small fraction of total preterm infants and do not contribute substantially to overall
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trends. Finally, because fetal deaths were not evaluated, the contribution of changes in fetal survival to the
increase in preterm birthrates for non-Hispanic whites could not be assessed.

‘ The disparity in preterm birthrates between blacks and whites i1s decreasing because of an increase in

preterm births among non-Hispanic whites and a decrease among non-Hispanic blacks. The racial
disparity 1n singleton preterm birth between non-Hispanic blacks and non-Hispanic whites decreased 17%
from 1989 to 1996; however, in 1996, the risk for singleton preterm birth among blacks was still twice
that for whites. Although many risk factors for preterm delivery have been identified, specific etiologies
are not well characterized (7). In addition, many potential risk factors for preterm birth, such as urogenital
tract infections (8) and history of subfertility or infertility (9) cannot be examined using the standard
certificate of live birth. Additional studies exploring why preterm births are increasing among
non-Hispanic whites and decreasing among non-Hispanic blacks may further understanding of how to
prevent preterm birth.
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FIGURE 1. Rate* of preterm? birth among singleton infants — United States
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Table 1
S1Z¢.
TABLE 1. Rate*® of preterm+ birth among singleton infants,
des ional age group, and year -- United States,
Race/Ethnicity/
Gestational age 1989 1996 % Change
Non-Hispanic white
<20 weeks 0.1 0.1 7.7
20-28 weeks 4.8 4.9 2.1
29-32 weeks 9.9 9.9 0
33-36 weeks 0.0 65.9 9.8
‘lotal 74.8 80.8 8.0
Non-Hispanic black
<20 weeks 0.7 0.7 0
20-28 weeks 20.5 19.1 - 6.8
29-32 weeks 32.6 27.1 -16.9
33-36 wesks 126.6 115.6 - 8.7
Total 180.4 162.5 - 9.9
Hispanic
<20 waeks 0.2 0.1 -23.5
20-28 weeks 6.5 6.4 - 1.5
29-32 weeks 14.5 12.4 - 1.6
33-36 weeks B3.3 80.8 - 3.0
Total 104.5 100.7 - 3.6
American lndian/ 112.9 109.7 - 2.8
Alaskan Native
Asian/Pacific Islander 94.8 92.6 - 2.3
All races
<20 weeks 0.2 0.2 - 4.2
20-28 weeks 7.6 7.3 - 3.9
29-37 weeks 14.4 13.2 - B.2
33~36 weeks 74.8 76.5 2.3
Total 97.0 97.3 0.3
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Per 1000 live-born infants, rounded to the nearest tenth.

+ <37 completed weeks of gestation.

& Stratification by gestational age was not performed for American lndians/Alaskan Natives and
Asians/Pacific Islanders because the number of preterm births, when broken into gestational
age subgroups, was too small for meaningful analysis.
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TABLE 2. Crude and standardized rates* of preterm+ birth among sigleton infants and
change in rate, by maternal racz/ethniclty -~ Unitaed states, 1984 and 1496

Change Change
Rate 1989 to 1996 Rate 1989 to 1996 .

Race/Ethnicity 1989 14906 Absolute (%) 19489 1896 Absoliute (%
Non-Hispanic

white 74.8 80.8 5.0 { 8.0%) 81.4 85.2 3.8 { 4.6%)
Non-Hispanic

black 180.4 162.5 17.9 (-9.9%) 154.6 145.6 9.0 {~5.8%)
Hispanic 104.5 100.7 3.8 {-3.6%) 99.8 97.1 2.1 {(-2.8%)
American Indian/

Alaskan Native 112.9 109.7 3.2 {-2.8%) 101.3 102.0 0.7 { 0.7%
Asi1an/Pacific

I'slander 94 .48 92.6 2.2 (-2.3%) 102.5 99.3 3.2 (-3.1%)

* Per J000 live-born intants.

+ <37 conpleted weeks of yestation.

& Calculated by direct standardization using the combined 1989 and 1996 singleton live birth
distributions for maternal age, entry into prenatal care, and marital status.
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The latest birth statistics for the United States
show a continued decline in smoking during
pregnancy, an improvement in prenatal care, and a
drop in the birth rate for unmarried women,
according to a new report released today by the
Department of Health and Human Services. The
final 1996 birth statistics from HHS’ National
Center for Health Statistics document
improvements in some key indicators of maternal
and infant health.

Cigarette smoking during pregnancy continued to
decline in 1996, to 13.6 percent of women giving
birth that year. Tobacco use has fallen steadily
since 1989, when about 20 percent of pregnant
women smoked.

"We’re getting the word out to women that one of
the best things they can do for their baby is to
never smoke, or to quit if they do smoke," said
HHS Secretary Donna E. Shalala. Women who
smoke during pregnancy are almost twice as likely
to have a low birthweight infant and low
birthweight is a leading cause of infant mortality or
disability.

However, for young teenage mothers--those under
18--smoking actually increased S percent between
1995 and 1996, although rates are still lower than a
few years ago. "Just like all teenagers, teenage
moms need special efforts to help them stay away
from tobacco and its legacy of disease and death,"
Secretary Shalala said.

The rates of timely prenatal care have improved for
women in all race and ethnic groups in the 1990's.

http://www.cdc.gov/nchswwwi/releases/98news/98news/natal96.htm
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women in all race and ethnic groups in the 1990's.
The proportion of women who receive prenatal
care in the first trimester climbed to 81.9 percent in
1996, and it is during these visits that women are
often warned against smoking. Although early care
has also improved for teens, they are less likely
than older women to receive care beginning in the
first trimester and thus could miss these vital
warnings.

The birth rate for unmarried women in 1996 was 1
percent lower than in 1995 and 4 percent lower
than the highest level, recorded in 1994. The rate
for non-Hispanic white women increased slightly,
but the rate for Hispanic and black women each
declined 2 percent. The rate for black women
reaching the lowest rate since 1969, when data
were first available specifically for black women.
The rate for black women has now dropped 18
percent since 1989. The actual number of
unmarried births in 1996 rose slightly to 1,260,306,
accounting for 32.4 percent of all births.

The report also documents a dramatic increase in
multiple births to an unprecedented high, due in
part to the increased use of fertility enhancing
therapies and to the shift in delayed childbearing,
The number of live births in triplet, quadruplet,
quintuplet and other higher-order multiple
deliveries rose 19 percent in a single year between
1995 and 1996 and was up 344 percent just since
1980. In 1980, there were just over 1,300
higher-order multiple births compared with an
all-time high of 5,939 in 1996. Over that time, the
rate jumped from 37.0 births per 100,000 women
to 152.6 per 100,000. The rate of twin births has
increased but less dramatically, up 4 percent in
1996 from the previous year and 37 percent from
1980.

The rise in multiple births has had a direct impact
on low birthweight and preterm infants. Both of
these measures have increased during the 1990's,
due at least in part, to the rise in multiple births,
which are at greater risk of being born at low
birthweight and prior to full term.

Overall, births in the United States declined slightly
in 1996 to 3,891,494, the smallest number
recorded since 1987. The birth rate is at the lowest

http://www.cdc.gov/nchswwwi/releases/98news/98news/natal96.htm
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level reported in two decades. The teenage birth
rate continued to decline while the birth rates for
women in the peak childbearing years increased
slightly. The pace of increase for births to women
in their 30's and 40's has slowed considerably in
recent years.

"Report of Final Natality Statistics, 1996," by
Stephanie Ventura, Joyce Martin, Sally Curtin, and
T. J. Mathews is available from the National Center
for Health Statistics and can be viewed and
downloaded from the NCHS home page at
http://www.cdc.gov/nchswww/ NCHS is a part of
the Centers for Disease Control and Prevention,
within HHS.
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In 1996 the infant mortality rate declined to 7.3
deaths per 1,000 live births, the lowest rate ever
recorded and a decline of 3 percent from 1995.
Infants with low birthweight, born preterm, or in
multiple births have a higher risk of dying in the
first year of life. Babies born to teenagers and to
women in their forties and to mothers who did
not complete high school, were unmarried, did
not receive timely prenatal care, or smoked
during pregnancy also have higher infant
mortality rates.

A new report from the National Center for Health
Statistics, Centers for Disease Control and
Prevention, presents infant mortality statistics
from the latest linked birth/infant death data set
to identify factors that impact infant mortality or
survival. The report is a special analysis of birth
and death information provided through the
Nation's vital statistics system and follows up an
earlier report released last February.

Birthweight is one of the most important
predictors of an infant's subsequent health and
survival. In 1996, 7.4 percent of infants were low
birthweight, defined as less than 2,500 grams (5
Ibs, 8 0z); however, 64 percent of all infant
deaths were among low birthweight babies.
Survival of low birthweight infants has improved
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Survival of low birthweight infants has improved
however. The largest declines (8 to 10 percent)
in bodyweight-specific infant mortality rates from
1995-96 were for infants born weighing
750-1,250 grams and 1,500-1,999 grams.

The infant mortality rate for male infants was 8.0
in 1996, 21 percent higher than the rate of 6.6
for females. Babies born in multiple births have
an infant mortality rate 5 times that of single
births. Infant mortality rates are highest for
teenagers and for women in their 40's and
lowest for women in their 20's and early 30's.
The infant mortality rate was nearly twice as high
for unmarried women as for married women. In
general, infant mortality declined with increasing
education of the mother. Mothers who had not
completed high school had infant mortality rates
which were twice that of women with a college
education.

Analysis of the vital statistics data also showed
that mortality rates varied considerably by race
of mother. In 1996 the overall infant mortality
rate from the linked file was 7.3 deaths per 1,000
live births. Mortality rates were lowest for infants
born to Asian and Pacific Islander mothers (5.2),
followed by white (6.1), American Indian (10.0),
and black (14.1) mothers. The mortality rate for
infants of Hispanic mothers (6.1) was similar to
the rate for non-Hispanic white mothers (6.0)
and ranged from 5.0 for infants of Central and
South American mothers to 8.6 for infants of
Puerto Rican mothers.

For infants of American Indian mothers, death
rates were highest in the postneonatal period
with death rates from sudden infant death
syndrome and accidents more than 3 times the
rate for white infants. For black infants, disorders
related to short gestation and low birthweight
was the leading cause of death, with black
infants more than 4 times as likely to die from
this cause as white infants.

"Infant Mortality Statistics from the 1996 Period
Linked Birth/Infant Death Data Set" by Marian F.
MacDorman and Jonnae O. Atkinson is based
on information from the death certificate linked to
the corresponding birth certificate for each infant
under 1 year of age who died in 1996.

hitp://www.cde.gov/nchswww/releases/98facts/98sheets/infmort. htm
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The purpose of the linkage is to use the
additional information from the birth certificate to

‘ conduct more detailed analyses of infant
mortality patterns to provide better information
for prevention, research, and medical care. Birth
and death certificates are linked by the State
vital statistics offices where the original records
are filed and reported to NCHS through the
National Vital Statistics System. Copies of the
report are available from NCHS.
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Table 11. Low-birthweight live births, according to mother's detailed race,
Hispanic origin, and smoking status: United States, selected years 1970-96

[Data are based on the National Vital Statistics System]

Birthweight,
race of
mother,

I SmMoking
I status of
mother

i . . ..
iHispanic origin
‘of mother, and,

1985

1990

1997

Low ;
birthweight
1 (lessthan |
; 2,500 grams) %

American
{Indian or
1Alaskan
Native

6.44

§

1Asian or
‘Pacific

g Islander

1 8411

668

615

5.86

6.15

529

| 521

505

{ 7.47

l 6.60 |

591

i.?]?jﬂ;

Hawanan
and part
Hawaiian

_____ OtherAS|an TTch ommm T mmmy mmmh mmmd mmg om--d .29 [.24% 0.0
or Pacific . . _
Islander . se- mme| e e memd e --- ---1 661665 6.74

Hispanic
origin
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i(selected :

“Mexican -. e
+ American | ---i ---1]1562:; 568|577 562|574 560 560: 555} 5.60

‘ e
South .
American | ---| ---| 576 581 568 569|574 558 581 584 587

Other and : :
unknown |
Hispanic | ---| ---1696 689 | 683, 687691 685 6.74: 687 725"

White,

inon-Hispanic | _ : : %
\(selected __
|States)? | ---| ---|567 553|560 558 563 562 562 561 572

/Black, | |
‘inon-Hispanic : i ;
(selected | :
|States)? | ---| ---12.71 12,54 1261 12.85 [13.10 13.28 13.61 13.32 1362

‘ ICigarette
Ismoker? R e TR e I e T

i e e e

1Very low

' birthweight
i(less than |
1,500 grams)

|All races | 117 1116 | 115 119 1.211 121 | 124 124 128 127 1.29;

JAmerican
¢Indian or
Alaskan ' '
Native 1 0981 095,092 1.02]101: 099, 1137 1.00: 1.00 101 107

1Asian or
(Pacific
Islander |
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1 Hawaiian | ;
i and part
| Hawaian | ---4 ---J --- ---f ---) ---) ---0 ---1 113 097 102
| Other Asian | |
i orPacific :
| Islander | --- mel mee sem| meel ee- --- --- 0891092 087
[Hispanic 5 ?
jorigin
'(selected
|States)*> ---| ---1098 101101 102106 101 105 1.03 1.02
i Mexican : 5 : :
| American | ---} ---1092,093]1097 094709 ;089 094 092 092
| Puerto : : |
| Rican | ---] ---1129 149|130 147|163 161 171 162 166
| Cuban | ---1 ---]102) 10411871109} 097 117 113 120 115
[ Central and | | :
South
American ---4 ---| 099 104/101: 1.0411.02; 097 105105 102
Other and 5 ;
unknown _' _
| __Hispanic ---| ---1101 105|096 108115 111 104 1.09: 1.09.
White. ‘ : |
inon-Hispanic
;(selected ;
|Statesy? | ---| ---1086 083|090 089|091 089 093 093 094
'Black,
inon-Hispanic
J_(selected ' __ _
|States)? ---| ---1246 256|266 2.68 | 273 282 297 293 2.97
Cigarette |
|smoker* moe mee| mem eme el oo eo- o--0 175017870 173
INonsmoker® | - oo o) o] oeof ooo] oo - 116 118 121

3

2 Trend data for H|span|cs and non—Hlspanlcs are affected by expansion of the reportlng area

Ibirth certificate and by immigration. These two factors affect numbers of events, composition
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imaternal and infant health characteristics. The number of States in the reporting area increas
1District of Columbia (DC) in 1983-87, 30 and DC in 1988, 47 and DC in 1989, 48 and DC in 1
‘ 150 and DC in 1993 (see Appendix |, National Vital Statistics System). S

P Includes mothers ofallraces.

14 Percent based on live births with known smoking status of mother and known blrthwelght In
‘District of Columbia (DC) in 1989, 45 States and DC in 1990, and 46 States and DC in 1991-
1York City (NYC) in 1994-96. Excludes data for California, Indiana, and New York (but include
iDakota (1989-96), Oklahoma (1989-90), and Louisiana and Nebraska (1989), which did not r
{tobacco use durlng pregnancy on the birth certificate (see Appendix I).

:NOTES The race groups, white and black, include persons of Hispanic and non-Hispanic ori
{Hispanic orlgln may be of anyrace.

T

jSOURCE Centers for Disease Control and Prevention, National Center for Health Statistics.
iHealth and Utilization Analysis from data compiled by the Division of Vital Statistics; Ventura
iTJ. Report of final natality statistics, 1996. Monthly vital statistics report; vol. 46. Hyattsville,
qnatality statistics, for each data year 1970-95. Monthly vital statistics report. Hyattsville, Maryl

Suggested citation: National Center for Health Statistics. Health, United States, 1998 With
Socioeconomic Status and Health Chartbook. Hyattsville, Maryland: Public Health Service, p
181. 1998. (The NCHS Web site contains instructions to download the Acrobat® reader

required to view this publication.)
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Low and Very Low Birthweight US 1985-1995 http://www.modimes.brg/stats/lowbirth.htm
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Between 1985 and 1995 the low birthweight (less than 2500 grams) rate increased 7 percent from 6.8
percent to 7.3 percent. The very low birthweight (less than 1500 grams) rate also rose from 1.2 percent
in 1985 to 1.3 percent in 1995.

The 1995 low birthweight rate of 7.3 percent was 46 percent higher that the Health People Year 2000
Objective of 5 percent. This means that had the target been attained, low birthweight in nearly 90,000 of
the 285,152 low birthweight infants born in 1995 could have been prevented. Similarly, very low
birthweight could have been prevented in more than 12,000 of the 52,420 very low birthweight births in
1995 had the Year 2000 Objective of 1.0 percent been met.

Low and Very Low Birthweight Births
United States, 1985-1995

1985 1986 1987 1988 1989 1930 1991 1992 1993 1994 19895 2000
Ohjective

Bvery Low Birthweight ODLow Birthweight

Source: Hationd Genter for Health Statistice
Prepared by March of Dimea Ferinatd Data Center, 1398

For more details see the 1997 March of Dimes Statbook
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Quick Stats

for the United States

« Every eight seconds a baby is born in the United States.

« Every hour four babies die.

Black infants are more than twice as likely to die before their first

birthday as white infants.

Birth defects are the leading cause of infant mortality.

One in five infant deaths is due to birth defects.

Every 3 % minutes a baby is born with a birth defect.*

Every two minutes a low birthweight baby is born.

Every year more than 5,500 babies are born weighing less than one

pound.

Every minute a baby is born to a teen mother.

« Each day 466 babies are born to mothers who started prenatal care in the
third trimester or received no prenatal care at all.

« One in nine infants is born preterm (less than 37 weeks gestation).

o The US infant mortality rate is higher than 24 other nations.

‘ Based on 1994 final data from the National Center for Health Statistics and *estimates from the CDC.
Calculations by the March of Dimes Perinatal Data Center 1997
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. How little is too little for a baby's safety? UT Southwestern
researchers shed new light on size and morbidity/mortality in
newborns

Contact: Ann Harrell
(214)648-3404
or e-mail: ann.harrell@email.swmed.edu

DALLAS - April 22, 1999 - The smallest 3 percent of infants born at term and of the same gestational
age are at the greater risk of death or disability - compared to the 10 percent previously believed to be in
danger, UT Southwestern Medical Center at Dallas researchers report.

The study in the April 22 New England Journal of Medicine brings good news to many parents worried
about undersized newborns.

"The good news is that babies apparently need to be a lot smaller than originally thought to be at greatest
risk," said Dr. Steven Bloom, assistant professor of obstetrics and gynecology, who conducted the study
with Drs. Donald Mclntire and Brian Casey, assistant professors of obstetrics and gynecology, and Dr.
Kenneth Leveno, professor of obstetrics and gynecology.

The study included approximately 127,000 newborns at Parkland Memorial Hospital. They were
grouped according to gestational age and weight. Infants were compared to others in their gestational
age group. A baby born at 40 weeks, for example, would be in the lowest 3 percent in size if it weighed

‘ below 5 pounds 13 ounces. It would be in the lowest 10 percent if it weighed less than 6 pounds 6
ounces.

For pre-term infants, the researchers did not find a specific threshold below which infants fared poorly.
Instead the risk of adverse outcomes for pre-term babies, such as respiratory disease and neonatal death,
increased as the baby's growth decreased.

Although it has been known that babies born too early are in danger, this latest study showed that babies
born both too early and too small are in double jeopardy, researchers said. According to the National
Institutes of Health, about 250,000 low-birth weight infants are born in the United States annually.
While most low-birth weight infants are born prematurely, about 40,000 born at term suffer from
intrauterine growth restriction.

"No one has known for sure before whether there is a threshold weight below which morbidity and
mortality are significantly greater or whether that threshold varies at different developmental stages,"
Bloom said. "We suspect that the tenth percentile is too high a threshold because too many babies
normally destined to have lower birth weights are included instead of just those who are small due to
problems with the pregnancy."

Because the serious problems common in term and pre-term infants differ, the researchers worked out
appropriate standards for the two groups. Among the indications of trouble in the term babies were a
need for a mechanical ventilator, low Apgar scores, infection and seizures.

Pre-term infants, who face special difficulties because of delivery before development is complete, were
monitored for respiratory failure, intracranial hemorrhaging and the necessity of intestinal surgery.

‘ "Normal"-sized babies were used for comparison to the two groups.

© 1998 The University of Texas Southwestern Medical Center at Dallas
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The New England Journal of Medicine -- April 22, 1999 -- Vol. 340, No. 16
ORIGINAL ARTICLE

Birth Weight in Relation to Morbidity and Mortality among
Newborn Infants

Donald D. Mclntire, Steven L. Bloom, Brian M. Casey, Kenneth J. Leveno

Abstract

Background. At any given gestational age, infants with low birth weight have relatively
high morbidity and mortality. It is not known, however, whether there is a threshold weight
below which morbidity and mortality are significantly greater, or whether that threshold
varies with gestational age.

Methods. We analyzed the neonatal outcomes of death, five-minute Apgar score,

umbilical-artery blood pH, and morbidity due to prematurity for all singleton infants

delivered at Parkland Hospital, Dallas, between January 1, 1988, and August 31, 1996. A

distribution of birth weights according to week of gestation at birth was created. Infants in

the 26th through 75th percentiles for weight served as the reference group. Data on preterm

infants (those born at 24 to 36 weeks of gestation) were analyzed separately from data on
. infants delivered at term (37 or more weeks of gestation).

Results. A total of 122,754 women and adolescents delivered singleton live infants without
malformations between 24 and 43 weeks of gestation. Among the 12,317 preterm infants
who were analyzed, there was no specific birth-weight percentile at which morbidity and
mortality increased. Among 82,361 infants who were born at term and whose birth weights
were at or below the 75th percentile, however, the rate of neonatal death increased from
0.03 percent in the reference group (26th through 75th percentile for weight) to 0.3 percent
for those with birth weights at or below the 3rd percentile (P<0.001). The incidence of
five-minute Apgar scores of 3 or less and umbilical-artery blood pH values of 7.0 or less
was approximately doubled for infants at or below the 3rd birth-weight percentile (P=0.003
and P<0.001, respectively). The incidence of intubation at birth, seizures during the first day
of life, and sepsis was also significantly increased among term infants with birth weights at
or below the 3rd percentile. These differences persisted after adjustment for the mother's
race and parity and the infant's sex.

Conclusions. Mortality and morbidity are increased among infants born at term whose birth
weights are at or below the 3rd percentile for their gestational age. (N Engl J Med
1999;340:1234-8.)

Source Information

From the Department of Obstetrics and Gynecology, University of Texas Southwestern
Medical Center, Dallas. Address reprint requests to Dr. MclIntire at the Department of
Obstetrics and Gynecology, University of Texas Southwestern Medical Center, 5323 Harry
Hines Blvd., Dallas, TX 75235-9032, or at dmcint@mednet.swmed.edu.

‘ The full text of Original Articles is available to subscribers only after logging on. However, you can
order the complete article.
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International Comparisons of Infant Mortality Rates, 1993

The United States infant mortality rate ranked 25th among selected countries* in 1993. The 1993 US
infant mortality rate of 8.4 per 1,000 live births was nearly twice as high as the number 1 ranked
country, Japan, with a rate of 4.4. The 1995 preliminary US infant mortality rate was 7.5 per 1,000 live

births.

Rank ||  Country  |Rate

L L

|1 “Japan ||4.4 |

|2 HFinland “4.4 ’

3 |[Singapore 147 |

|4  ||HongKong 148 |

5 foveer  Jev ]

. 6 |[Norway 51 ]
{7 | Denmark 154 |

|8 || Switzerland 56 |

b [Gemay 55

]10 |[Ireland H6.0 l

ll 1 “Australia H6.1 |

12 ”England and Wales [6.2 |

13 |Netherlands  [[63 |

14 |Canada 163 |

|15 ”Austria “6.5 i

|16  ||Scotland 6.5 |

77— Franc s

|18 ilNorthem Ireland “7.1 I

119 jlltaly ”7.2 |

120 || Spain (72 |

AN Zeaond |72

| |22 ”Israel l|7.8 |
. 23 |Belgium 182 |
24 ||Greece ”8.3 |

25 |UNITED STATES|[84 |

1of2 9/22/98 9:25 AM



Internatronal Cédmparisons of Infant Mortality http://www.modimes.org/stats/mortal.htm

|26 ”Czech Republic “ §5~J
|27 ||Cuba ]|9.4 f
. [W2—8"._%]|Portugal 96 |
|29 ”}Slwait ]|12.3 |
B0 JFngy——125]
|31 HChile ' H13.1 |
|32 ”Poland H13.4 |
33 JPuertoRico |14 ]
|34 ||Costa Rica H13.8 |
[35 | Bulgaria ||15.5 |
]36 ”Russian Federation H20.3 |
o 5]

* Includes countries that reported infant mortality rates to the World Health Organization
Rates are per 1,000 live births

Note: Rankings are based on more than one decimal place

Source: National Center for Health Statistics

Prepared by March of Dimes, Perinatal Data Center 1997
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Tuesday, Jan. 12, 1999

Laurie K. Doepel
(301) 402-1663
ldoepel@nih.gov

Reassuring Findings About Infants Exposed to Zidovudine

Children exposed to zidovudine (ZDV, AZT) in utero and as newborns and who
escaped acquiring HIV from their infected mothers show no cancers or other
adverse health effects up through preschool age, according to a new study from
the National Institutes of Health (NIH). It is the first report to assess the late effects
of AZT exposure in healthy HIV-uninfected children born to mothers who took the
drug to prevent transmitting HIV to their offspring.

The study, sponsored by the Pediatric AIDS Clinical Trials Group (PACTG) and
funded by the National Institute of Allergy and Infectious Diseases (NIAID) and the
National Institute of Child Health and Human Development (NICHD), appears in
the Jan. 13 issue of the Journal of the American Medical Association.

"These data are critically important because the current recommendation is to
treat HIV-infected pregnant women with regimens that include AZT to prevent
perinatal HIV transmission," says NIAID Director Anthony S. Fauci, M.D.
"Although these findings are reassuring,"” he adds, "we need to continue to
monitor these children for long-term adverse effects of the drug." The investigators
plan to follow these children until at least age 21.

The 234 HIV-uninfected children evaluated in this report are part of PACTG 219, a
long-term follow-up study that includes more than 2,200 children who have been
enrolled in PACTG prevention and treatment protocols. The 234 children were
born to mothers who participated in PACTG 076. This landmark NIH study
showed that AZT can reduce HIV transmission from an infected woman to her
infant by approximately two-thirds. The children in PACTG 076 were exposed to
AZT or a placebo in utero and during labor and delivery, and also as newborns for
Six weeks.

The randomized design of PACTG 076 and subsequent follow-up in this study
makes it easier to clearly evaluate AZT’s potential toxicity, the investigators note.
The health of children who received AZT (122 children) can be compared with that
of a similar number of children (112) who received a placebo.

For the current study, the investigators evaluated the children at regular intervals.
The main measures of interest included physical growth, cognitive and
development milestones, immunologic function, cardiac and ophthalmologic
evaluations, the occurrence of malignancies, and mortality.

"The good news is that there are no differences in growth and cognitive
development between the children exposed to AZT versus the children who were
not," comments lead author Mary Culnane, M.S., C.R.N.P, of NIAID’s pediatric
medicine branch in the Division of AIDS. "It also is reassuring that none of the
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children have developed cancers or died."

The JAMA article reports on data collected through February 1997. The median
age of the children was 4.2 years (range 3.2 to 5.6 years). They continue to be
followed in the PACTG clinics.

The authors conclude that their findings complement the earlier findings of
PACTG 076, which found no evidence of AZT toxicity in children up to 18 months
of age, and are consistent with the limited other early safety data concerning
perinatal exposure to AZT. Future evaluations of these and other children in
PACTG 219 will help define the long-term safety of AZT use during the perinatal
period. Pediatric HIV specialists also hope to establish a registry to track the
health of all children exposed to antiretrovirals, a proposal that is belng actively
discussed within the medical community.

NIAID and NICHD are components of the National Institutes of Health (NIH).
NIAID conducts and supports research to prevent, diagnose and treat ilinesses
such as HIV disease and other sexually transmitted diseases, tuberculosis,
malaria, asthma and allergies.

HH#

Reference:

M Culnane, MG Fowler, SS Lee, G McSherry, M Brady, K O'Donnell, L Mofenson, SL Gortmaker,
DE Shapiro, G Scott, E Jimenez, EC Moore, C Diaz, PM Fiynn, B Cunningham and J Oleske. Lack
of long-term effects among uninfected children exposed to zidovudine. The Journal of the American
Medical Association 281(2), 151-57 (1999).

NIAID is a component of the National Institutes of Health (NIH). NIAID conducts and supports
research to prevent, diagnose and treat ilinesses such as HIV disease and other sexually
transmitted diseases, tuberculosis, malaria, asthma and allergies. NICHD supports and conducts
basic, clinical and epidemiological research on the reproductive, developmental and behavioral
processes that determine and maintain the health of children, adults, families and populations. NIH
is an agency of the U.S. Department of Health and Human Services.

Press releases, fact sheets and other NIAID-related materials are available on the NIAID Web
site at http://www.niaid.nih.gov,
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INDICATOR NATIONAL CENTER FOR EDUCATION STATISTICS

OF THE MONTH

Early literacy experiences
December 1998 in the home

Family participation in literacy activities provides valuable developmental experiences for young children. In aadition
to developing an interest in reading, children who are read fo, told stories, and visit the library may start schoo!
better prepared to learn. Engaging young children in literacy activities at home aiso enables parents and other
family members to become active participants in their children’s education at an ecrly age.

B In 1996, more than 80 percent of children ages 3-5 M White children ages 3-5 were more likely to have

were read to three or more times or told a story in been read to three or more times in the past week
the past week by a parent or family member, while than their black or Hispanic counterparts in 1996.
38 percent had visited a library in the past month. Additionally, white children were more likely to
The percentage of children who were read to or have visited a library in the past month than their
told a story increased between 1991 and 1996. black and Hispanic peers.

B Children ages 3-5 who were not enrolled in B In 1996, children ages 3-5 whose parents' highest
preprimary education were just as likely to have education level was a bachelor’s degree or higher
been told a story by a parent or family member in were more likely to have been read to at least three
the past week as their peers who were enrolled in times in the past week or to have visited a library
kindergarten in 1996. However, children ages 3-5 in the past month than children whose parents’
who were not enrolled in preprimary education highest education level was a high school diploma
were less likely to have been read to three or more or GED.

times in the past week or to have visited a library in
the past month than children who were enrolled in
kindergarten.

Percentage of chlldren ages 3-5 who participated In various Iteracy activities with a parent or family
member, by selected characterlstics: 1991, 1995, and 1996

Read to three or more Told a story at least Visited a library
times in the past week once in the past week in the past month
Selected characteristics 1991 1995 1996 1991 1995 1996 1991 1995 1996
Total 7.4 83.1 82.9 720 81.4 82.0 36.6 41.2 38.2
School enrollment status and level
Not enrolled 68.8 815 80.0 723 80.3 80.0 30.5 320 315
Center-based programs* 75.2 858 85.2 741 8217 84.0 41.0 463 42.6
Kindergarten 7.1 813 838 68.8 81.0 81.9 417 473 421
Race/ethnicity
White 711 890 88.9 738 83.9 83.9 407 451 425
Black 59.0 737 759 66.0 74.4 766 278 341 341
Hispanic 53.0 61.5 65.3 68.4 75.1 793 245 280 259
Parents” highest education level
Less than high school diploma 538 64.4 588 67.4 7.9 72.8 18.3 183 194
High school diploma or GED 63.5 77.9 77 4 68.2 776 799 260 315 30.1
Some college/vocational/technical 74.0 853 86.5 74.2 82.9 846 385 409 371
Bachelor's degree 821 89.7 09 747 85.0 832 520 53.5 51.9
Graduate/professional school 88.3 94 .0 96.1 78.4 88.2 85.8 59.1 62.8 59.5

* Center-based programs include Head Start, nursery school, and  SOURCE: U.S. Deparment ot Education, National Center for Education
prekindergarten. Statistics, National Household Education Survey (NHES), 1991 (Early
Childhood Education File), 1995 (Early Childhood Program Patticipation

NOITE: This analysis includes children ages 3-5 who were not enrolled in File), and 1996 (Parent and Family Involvement in Education File).

first grade. Included in the total but not shown separately are children
from other racial/ethnic groups.

U.S. Depariment of Education Office of Educational Research and Improvement
NCES 1999-003




Percentage of chlldren ages 3-5 who participated in various literacy activities with a parent or family
member, by selected characterstics: 1991, 1995, and 1996

All children ages 3-5: 1991 and 1996

Visited a library
in the past month -100

Percont Read to three or more Told a story at least
100 times in the past week once in the past week
80 -
60 -
40 -
20
0
M1991 [J1996
By school enrollment status and level: 1996
Percent
100 - Read to three or more Told a story at least

times in the past week

once in the past week

Visited a library

in the past month 100

- 80
- 60
- 40
- 20
0 - : i . . 0
Not  Centor- Kinder- Not Contor- Kinder- Not  Centor- Kinder-
cnrolled based garton enrolied based garten cnrolied based garten
programs” programs* programs*
By race/ethnicity
Percent
_ Readto three or more Told a story at loast Visited a library .
100 times in the past week once in the past week in the past month 100
80 1 80
60 - 60
40 1 - 40
20 1 - 20
p 0

White Black Hispanic Whito
* Center-based programs include Head Start, nursery school. and

prekindergarten.

NQTE: This analysis includes children ages 3-5 who were not enrolied in
first grade.

SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Household Education Survey (NHES), 1991 (Early
Childhood Education File) and 1996 (Parent and Family Involvement in
Education File).

Black Hispanic

White Black Hispanic

This indicator is one of 60 from The Condition of Education 1998. 1t 1sin
fhe public domain and may be reproduced without permission.
Suggested citation: U.S. Department of Education, Nationat Center for
Education Statistics. The Condition of Education 1998, NCES 1999-003.
Washington, DC: U.S. Government Printing Office. To obtain a copy of
the full volume of The Condltion of Education, contact ED Pubs at
(877) 433-7827 (E-mail: edpubs@inet.ed.gov]. The full indicator and all
supplemental tables pertaining to this indicator may be viewed at
http://nces.ed.gov/pubs98/condition98/c9802a01.html.
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Preprimary education
enroliment

Participating in early childhood programs such as Head Start, nursery school, prekindergarten, and kindergarten
can better prepare a child to enter first grade. Many policymakers and educators believe that it is important fo
help all children start elementary school on an equal footing with other children. Involing students in preprimary
programs beginning at earlier ages may provide these students with valuable experiences that will help them start
elermentary school better prepared to learn.

Preprimary enrollment rates for 3-, 4-, and 5-year-
olds were higher in 1996 than in 1991. In 1996, 37
percent of 3-year-olds, 58 percent of 4-year-olds,
and 90 percent of 5-year-olds were enrolled in
preprimary education.

In 1996, similar percentages of white and black 3-
and 4-year-olds were enrolled in center-based pro-
grams, while their Hispanic peers were less likely
to be enrolled.

B Three- and 4-year-olds from families with incomes

of more than $50,000 were more likely than 3- and
4-year-olds from families with incomes of $50,000
or less to be enrolled in preprimary education.

B There was a positive relationship between parents’

educational attainment and the enrollment rates
of 3- and 4-year-olds: as parents’ educational at-
tainment increased, so did the preprimary
enrollment rates of their children. However, en-

rollment rates of 5-year-olds were similar,
regardless of their parents’ educational attainment.

Percentage of 3-, 4-, and 5-year-olds enrolled In center-based programs or kindergarten, by selected
student characteristics: 1991, 1993, 1995, and 1996

3-year-olds 4-year-olds 5-year-olds

Selected student characteristics 1991 1993 1995 1996 1991 1993 1995 1996 1991 1993 1995 1996
Total 31.4 341 374 367 527 553 609 57.7 86.4 90.0 90.3 90.2
Race/ethnicity
White 334 337 402 396 524 537 608 588 857 889 886 888
Black 316 419 411 405 574 629 682 678 923 932 937 941
Hispanic 198 272 212 221 475 489 490 453 853 914 934 904
Household income
$10,000 or less 254 327 262 260 433 526 543 527 86.1 89.2 909 927
10.001-20,000 232 216 270 280 450 472 523 453 846 904 897 876
20,001-35,000' 21.3 222 277 308 480 478 497 506 851 868 907 878
35,001-50,000' 33.4 379 381 422 52.3 572 595 582 873 906 885 897
50,001 or more 529 587 61.2 550 748 732 807 758 890 937 909 928
Parents’ highest education level
Less than high school diploma 173 171 160 %220 331 428 %424 473 855 799 925 903
High school diploma or GED 23.0 230 263 289 408 432 511 473 848 890 892 899
Some college/vocational/technical 310 359 356 345 56.3 611 633 598 877 911 902 886
Bachelor's degree 415 411 517 496 672 641 707 626 881 925 916 926
Graduate/professional school 53.0 619 %08 604 720 133 719 781 870 943 838 921
Family structure
Two biological or adopuve parents — 344 386 380 — 551 613 578 — 891 888 890
One biological or adoptive parent — 338 369 373 — 57.2 630 584 — 921 940 919
One biological/adoptive and one
step parent — %327 231 "4 — 295 %469 *a58 — 873 894 932
Other relatives — 348 *208 %231 — %22 %13 %59 — %926 “88.0 965

— Not avallable.

' The middie two income ranges in 1991 were $20,001-30,000 and $30.001-
50,000, respectively.

: Interpret with cautlon; standard errors are large due to small sample sizes.

‘ NOIE: Included In the total but not shown separately are chiidien fiom other racialf

ages 3-5 who were not enrolled In flist grade. Age s as of December 31 of the
prior year.

SOURCE: U.S. Department of Education, Natlonal Center for Education Statistics.
National Household Education Survey [NHES), 1991 (Early Chlldhood Education
Flle). 1993 (School Readiness File), 1995 (Early Childhood Program Participation

Flle), and 1996 (Parent and Family involvement in Educatlon File}.
ethnic groups and other types of familly structures. This analysis Includes chiidien

U.S. Depariment of Education Office of Educational Research and improvement
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Percentage of 3-, 4-, and 5-year-olds enrolied In center-based programs or kindergarten

Total enrollment rate: 1991, 1993, 1995, and 1996

Percent
100 - 100
80 - - 80
60 - - 60
40 - - 40
20 -] - 20
0 - 0
3-year-olds 4-year-olds 5-year-olds
W 1991 [J 1993 1995 1996
By race/ethnicity: 1996
Percent
100 1 - 100
80 7 - 80
60 - 60
40 - 40
20 - 20
0 0
3-year-olds 4-year-olds S-year-olds
B white [ Black Hispanic
By parents' highest education level: 1996
Percent
100 - 100
80 - 80
60 - 60
40 - 40
20 - 20
0 0
3-year-olds 4-year-olds S-year-olds
[l Loss than high  [J High school 7] Some college/ Bacholor's Graduate/

school diploma diptoma or GED

NOTE: Included in the total but not shown separately are children from
other racial/ ethnic groups. This analysis includes children ages 3-5 who
were not enrolled in tirst grade. Age 1s as of December 31 of the prior
year.

SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Household Education Survey (NHES). 1991 (Early
Childhood Education File), 1993 (School Readiness File). 1995 (Early
Childhood Program Participation File), and 1996 (Parent and Family
Involverment in Education File).

vocational/technical

degree professional school

This indicator is one of 60 from The Condition of Education 1998. 1t is in
the public domain and may be reproduced without permission.
Suggested citation: U.S. Deparment of Education, National Center tor
Education Statistics, The Condition of Education 1998, NCES 1999-004.
Washington, DC: U.S. Government Printing Otfice. To obtain a copy of
the full volume of The Conaition of Education, contact ED Pubs at
(877) 433-7827 (E-mail: edpubs@inet.ed.gov). The full indicator and all
supplemental tables pertaining to this indicator may be viewed at
http://nces.ed.gov/pubs98/condition?8/c9801a01 . htmi.
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Question: What are the charactenstics of the children attending early childhood programs?

Response: According to the 1997 The Condition of Education, children from higher income families
are more likely 1o attend early childhood programs. Overall, white and black children are more likely
to attend programs than Hispanics. In 1995, of the 37 percent of three year olds cnrolled in center-
based programs, a smaller proportion of Hispanic students (21 percent) participated in these
programs than their white (40 percent) or black (41 percent) counterparts.

In both 1993 and 1995, blacks and Hispanics were more likely than whites to be enrolled in
kindergarten at age five. In 1991, 1993, and 1995, 3-and 4-year-olds {from families with incomes of
more than $50,000 were more likely to be enrolled than 3-and 4-year-olds from families with
incomes of $50,000 or less. There was a positive relationship between parents' educational
attainment and preprimary education enroliment rates of 3-and 4-year olds. As parents’ educational
attainment increased, so did the preprimary enrollment rates of their children. Additionally, in both
1993 and 1995, preprimary education enrollment rates for children aged 3 and 4 who lived with one
biological or adoptive parent were similar to those children who lived with two biological or adoptive
parcnts.

Percentage of Three Year Olds Enrolled in Center- based Programs , by
Race: 1991, 1993, 1995
Characteristics B | 1993
— students ........................... 341 .
“/..hlte ...................... NVREE B 3.3 7 . -
Black 316 wo | anr
H“pdnu ........... ...... ] 98 ..................... - - s

Source: National Center for Education Statistics, U. S. Department of Education, The Condition of
Fducation, 1997, Indicator |, page 48.

For the complete version of the table, please click here.
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Percentage of Three Year Olds Enrolled in Center- based Programs, by
Income: [991, 1993, 1995
o 1991 _____________ 1993 e
$10,000 or less “ 25.4. [ 527 T l26.2
momzo(,m, 232 216 _______ e 2 70
20,001-35000 1 - 213 _ 222 217
35,001-50,000 ! 33.4 37.9 381
5()001("- mm i 529 587 ) 612 _______

!"The middle two income ranges in 1991 were $20,001-$30,001 and $30,001-$50,001, respectively.

Source: National Center for Education Statistics, U. S. Department of Education, The Condition of
Education, 1997, Indicator 1, page 48.

For the complete version of the table, please chck here.

Percentage of Three Year Olds Enrolled in Center- based Programs,
by Family Structure: 1991, 1993, 1995

Family
Structure

1991 1993 1995

Two biological | : :
or adoptive - 344 : 38.6
parents ; :

One biological . ; :
or adoptive - 338 36.9
parent : i

One biological : :
and one step : - f 32.7 23.1
parent 'f

Other relatives - 1 348 20.8 J

- Data not available.

Source: National Center for Education Statistics, U. S. Department of Education, The Condition of
Fducation, 1997, Indicator 1, page 48.

For the complete version of the table, please click here.

3/9/99 12:56 PM
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Related Tables and Figures:

. Children of Prekindergarten through Second Grade Age. by Enrollment Status, Maternal
Characteristics, and Household Income: 1991, 1993, and 1995

Enrollment of 3-. 4-. and 5-year-old Children in Preprimary Programs, by Level and Control of
Program and By Attendance Status: October 1965 to October 1996

Other Resources:

Characteristcs of Children's Early Care and Education Programs: Data from the 1995 National
Household Education Survey

Questions, problems or comments with this Web site?
Contact NCESwebmaster@ed.qgov.
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Small Classes Early On Give Lasting Gains
By RICHARD T. COOPER, RICHARD LEE COLVIN, Times Staff Writer

ADVERTISEMENT

HOW ARE YOU MANAGING
WITHOUT ONE?

ASHINGTON--Students who attended small classes in
Jtheir first few years of school performed significantly
== better through high school than students who began in
larger classes, according to fresh data released Thursday from a
landmark study of public school students in Tennessee.

Even though they returned to larger classrooms after third
grade, high school students who attended smaller classes
beginning as early as kindergarten were less likely to drop out,
more likely to graduate from high school on time, more likely
to take advanced-level courses and more likely to earn superior
grades and go to college than students who began their
education in larger classes, researchers said.

Gains were especially great for minority students. Princeton
economist Alan B. Krueger found that, in particular, the
difference between the percentage of black and white students
taking college entrance exams was cut in half for blacks who
started out in smaller classes. Those who take the exams are
considered more likely to enroll in college.

Study May Bode Well for California

The new report, part of a long-term study that helped spark
the current nationwide movement toward smaller classes, may
bode well for California's ongoing program, the nation's
largest, to cut class sizes. After a $4-billion-plus investment
over the last three years, more than 80% of all California
students in kindergarten through third grade now attend classes
of 20 or fewer pupils.

Early analysis of test scores in California suggests students
in smaller classes may be starting to make gains that parallel
the Tennessee findings. But experts cautioned that the size and
complexity of conditions in California schools make the
challenge far greater and the results less certain than for a
smaller, less diverse state.

"One can't help but be encouraged by the lasting impact of
the experiment," said Brian Stecher of the Rand Corp., who is
conducting a large-scale study of California's experience in
reducing class sizes. "But I am cautious about whether it will
generalize to California."

Stecher, along with Eric Hanushak, a professor of
economics and public policy at the University of Rochester in
New York, also suggested that other kinds of reform might be
equally effective and less disruptive.

4/30/99 10:27 AM
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"From all evidence I've seen, the effects of teacher quality
are just much, much larger than any effects you ever see from
differences in class size," said Hanushak, who in the past has
questioned the policy implications of the Tennessee study.
"Couldn't we do even better if we had put the money for
smaller class sizes into making sure there were a higher quality
teaching force available?"

Researchers in Tennessee's STAR, or Student/Teacher
Achievement Ratio, experiment, have faced such questions
before. They acknowledge that cutting class size is expensive,
but they argue that it can produce benefits without additional
staff training, new curricula or other complex changes.

Charles M. Achilles, an education professor at Eastern
Michigan University and a lead STAR researcher, said
Thursday that, while quality teaching is unquestionably
important, it is not easy to achieve throughout a school system,
whereas cutting class size is a clear-cut reform with proven
results.

Students who begin their school careers in small classes
"establish a trajectory of success," he said.

Earlier findings from the STAR study played a role in
California's decision to embark on class size reduction and
helped shape President Clinton's push for federal funds to help
local schools cut class sizes by hiring an additional 100,000
teachers across the country.

What has given the STAR findings unusual credibility is
that they rest on something close to a scientific experiment.

Over a four-year period beginning in 1985, more than 6,000
students a year were randomly assigned to classes in grades K
through 3. Some were sent to classrooms with no more than 15
students. Others were assigned to classes of up to 27 students.
Teachers for these small and regular-sized classes were also
chosen at random. Participating schools reflected a
cross-section of urban, suburban, rural, poor, middle-class and
other student populations.

Then, after third grade, students who had been in small
classes went back to larger classes. Using standardized test
scores and other data, researchers have been tracking their
progress ever since.

New analysis of data shows that, by the end of the eighth
grade, students who had smaller classes from kindergarten
through third grade were more than a year ahead of those who
began in regular-sized classes when tested in reading, math and
science.

The gains persisted through high school, researchers said.

California Data Show Gains

In California, an analysis of last year's standardized test
scores suggested that smaller class sizes already are showing a
modest payoff. A higher percentage of students in classes of
only 20 students scored above the national average than did
those in classes with more than 20 students.

But the California data also showed that students who spoke
English may have benefited more from smaller classes than
youngsters with limited English skills. And California, unlike
Tennessee, has large numbers of students who do not speak
English.

4/30/99 10:27 AM
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The debate over whether smaller class sizes or the quality of
teachers play a greater role in learning has raged with particular
intensity in California.

California launched its experiment with smaller class sizes
three years ago. But the policy fueled a demand for teachers
that the market could not supply.

About 30,000 teachers in the state are now working with
so-called emergency permits, meaning that they have yet to
complete the state's required teacher preparation courses.

Copyright 1999 Los Angeles Times. All Rights Reserved
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-'R“eassessing the View That

American Schoﬁls_ Are Broken

Alan B. Krueger

groviving number of scholars and political
commenrators have concluded that the U.S,

public school system is flawed, and thac it

can only bec corrected by fundsmental

changes in the institutions chat govern educsation, Chubb
and Moe (1990, p. 3), for example, argue that the “existing
[educational] instirutions cannot solve the problem,
because they are thr problem.” Widespread belief that the
cutrent educational :_GyStcm is flawed, rather than any concrete
or systematic evidence indicating that sn alternative system
performs berter cthan the current one, has motivated
frequenc calls for tadical “institutional reforma” of schools.
The view tilat the U.S. school system has failed, or

is “broken,” is commonly supporeed by three argumenc:
(1) there has been 4 steady decline in the performance of
American students’ on standardized teses, (2) Ametican

Alan B. Krueger i1 the Bendbeim Professor of Bcomomics amd Public

Affairs at Princston Un}unity and o resarch arrociate of the National
Bureau of Bronomic Resshreh,
!

i
}
I
)
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childten perform worse on international comparisons than
foreign children, and (3) the existing system fails to con-
vere school resources (such as smaller classes) into school
outputrs (such as becter test performance).!

This paper reassesscs the claim that American schools
are broken. The first secrion examines trends in National
Asvessment of Educationa] Progress (NAEP) test scores, and
the selationship between aversge test score performance
and school resources on an aggregace level. Although the
aggregate dats show a surprisingly strong, positise relationship
between educational spending and scudent achievement, one
should be cautious about drawing eny causal inference from
such a relationship because of changes in the composition of
students over time and changes in the focus of educarional

" spending. More convincing evidencc comes from the

randomized experiment on class size, which I describe in the

* subsequent section, Next, I infer the influence of schooling on

student performance by considering gains in student
schievement by sociocconomic status (SES) during che
schoal year and during the summer months. The paper’s final

|
;
i
\
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* " section summuu';cs evidence on the increasing econamic
rewards mocintcdz with completing high school.

The maih conclusion from this review i that the
widely held belief thar American schools have failed-chat
they are performuig worse today than they have in the past,
that 2 high schodl degree is no longer valulble, snd that

sdditional moum%s yield no bencfits in the current system—

is not supported by the evidence. The cvidence suggests thar
the perceived crxsxd in education has been gte-dy exaggenazed,
if indeed there is a crisis ar all. Nonetheless, major cblngu in
U.S. schooling might produce more desitsble resulcs,

However, it would not be prudent to radically rescructure the

US. education sytcm out of misplaced frustrition thae the

current system has! failed miserably or out of an umupgor_wd

presumption that i:mgmss cannot be made in the congexs of

the existing systeni. In light of these findings, che conclusion

offers incremental ﬁmpoaals to improve our schools,
WHAT DO THE AGGREGATE ACHIEVEMENT
TEST DATIA TeLL Us?

AGGREGATE TMB TRENDS

Concern over the ddcenomtmg performance of U S, studenu is
often based on tnm;—ncnes trends in the Scholsstic Apucude
Test (SAT). For mdmple. Chubb and Moe (1990, pp. 7-8)
write, “the single most imporeant symbol of the undetlying
problem came to'be the monotonic decline, from the
mid-1960s thmugh 1980, in the scores of hlgh school
students on che national Scholastic Aptitude Test, or SAT.”
The emphasis on the average SAT score is odd because the
eam is not designed to measure students’ current levels of
acquired skills, but _lnstead their potential to perform well in
college. Even more imporuant, the students who take the SAT
ace 8 self-selected lot, and the selection has changed
dramatically over éxme As 8 wider scgment of American
students has attended college, the percenmge of high schopl
seniars taking the evam has increased. This incressc has been
particularly strong among students who rank in the bortom
half of theit high school class (see Berliner and Biddle {1995)).
Because the compoixtlon of students wking the SAT has
changed over time, the Collrge Entrance Exarninacion Board,
which publishes the test, has repeatedly warned against

Apr 30’99 14:59 No.UUL .UV

inferring trends in school or student performance from the SAT
(asce, for eample, College Entrance Examination Board
[1988)). .

B To the extent that one can correct for the changing
mix of students who take the SAT, there is little cause for
M. Fot example, Berliner and Biddle (p. 22) show chac

'becween 1976 and 1993, the average SAT score has gone

up for every demographic group except whites, and it

declined only slightly for whites. The suchors (p. 32) also

suramarize evidence that shows an upward trend .in the
1980¢ in the Californis Achievement Test (CAT), the Smnford
Achievement Test, the Comprchensive Test of Basic Skills,
and other commercial tests. There is little suppore in these

. dam for the claim made by the National Commission on

Excellence in Bducation (1984, p. 8) that “average achicve-
me',nt of high school students on most standardized tests is
now lower than 26 years ago when Sputnik was launched.”
- Most analysts probably egree thar the NAEP exam
provides a more meaningful sssessment of trends in

" ‘student pesformance than the SAT. Like the SAT, the

NABP is conducted by the Educational Testing Setvice.
But unlike the SAT, the exam is administered to a repre-

sentstive sample of students and is .intended to assess

progress on basic math, reading, and science skills. The

NAEP exam has been administeted to nine-, thirteen-, and

. seventeen-year-olds in selected years since 1970, There are
a tatsl of nine time trends chat can be analyzed with the

NAEP data. Chare 1 presents the average NAEP exam

, scoves for each year, after age and subject main effects have

been removed.? For most of the subjects and age groups,

) ' the NAEP data display a modest upward time trend after

an initigl dip in the carly 1970s. Indeed, the correlstion
between the average NAEP score and time (thar is, the year

~ in which the rest wes given) is positive for cighe of the ninc
age-by-subject cases, and it is seatistically significant at the

10 percent level for seven of the nine cases, The median of
theu nine linear trends indicates that test scores are rising
by .06 standard deviation per decade.® It is also possible
that the unadjusted NAEP data underseate the upward
trend in student performance because the composition of
students has changed over time. In particular, the rising
propertion of students who are immigrants and minorities,

30 FRBNY ECONOMIC POuICY REVIEW / MARCH 1998

i



TEL:

and u:nised in poverty and by single patents, might be
expected to lower average test scores over time.

Charr 2 displays trends in svemge NAEP mathematics
test scores for seventeen-year-old black students and for all
srudents who live in disadvantaged urben communities.?
The scores ate expressed as deviations from the 1973
overall NAEP score, divided by the 1996 cross-saccional
standard deviation. Perhaps surprisingly, the chart shows

that the most disadvantaged students have made the grestest

gains. The gap in math scores between students in dis-

adventaged communities and all communities narrowed by
approximately one-half of one standard deviation in the
1980s. Moreover, between the ecarly 19705 and 1990,
the black-white NAEP mathematics test-score gap for
seventeen-year-olds decreased by nearly half, although
the gap has expanded in the 1990s. These findings are
inconsistent with the popular scercotype that innercity
schools are in decline.

Is the upward trend in che aggregate NAEP scotes
big or small? To some extent, the significance of che ttend is
in the eye of the beholder. Hanushek (1996, p, 51), for
one, argues that “there is no way to conclude char aggregate
performance has increased significantly over the past quarcer-
century.” The following aalculation, however, suggests that

Chant

STANDARDIZED NABP SCORES OVER TIMB

STANDARDIZED 300RE
0.; Yy TR -

1970 bp] a0 83 %0 4]
Source: Author's ealtulations, based on National Center (or Bducation
Sestisties (1997).

Note: Bach point cotresponds to an average sdjureed for subject and sge group;
see endnote 2 for mote dewsils.

. STaNDARDIZRD 3CORE

Apr 30’99 14:40 Np.001 P.0O4

Cherr 2

STANDARDIZED NAEP MATH SCORES FOR SEVENTEEN-YEHAR-
OLD BLACK AND DISADVANTAGED URBAN STUDENTS

Seurce: Nazional Contwr for Bducation Sescisties (1994, 1997).

Naorte: Each score was scandardized by subtrcring the 1973 seorc for all
studenes and dividing by the 1996 sandard devistion across all seudenc.

the time trend is not trivial. Over a rwenty-five-year petiod,
the average NAEP score is predicted to have increased
by .15 standard deviation, based on the median of the nine
lineac trends for all subjects and age groups. What does it
mesn for the average test score to rise by .15 scandard
deviation? If the distribution of scores is normal, an
increase of .15 standard deviation implies that the average
(or median) student would have advanced six percentile ranks.
In ather words, the student scoring in the fiftieth percencile
todsy would perform as well as the fifty-sixth-percentile
student did twency-five yeass ago. Although this is not a
dramatic improvement, it it difficult ro find well-evaluated,
large-scale educational innovations that have produced
equally large gains for the average student.

THE RELATIONSHIP BETWEEN AGGREGATE TEST
SCORES AND SCHOOL RESOURCES

Hanushek (1996) presents two notable figures, The first
shows a tiear-exponential growth in expenditures per student
from 1890 to 1990. The second shows che average NAEP
score for seventeen-year-olds on the math, reading, and
science vests for available years since 1970. On the basis of
these figures, Hanushek (p. 51) concludes, “the aggregate
data provide a prima-facie case that school spending and
school resoutces are not linked to performance.”
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To my surprise, a straightforward stacistical analysis
of these data is more supportive of the opposite conclusion
(Table 1). Specifically, I pooled the NAEP dara across the
_ three age groups and three subjecc cests and estimated an
ordinary least squares (OLS) regression of the form:

Y= a + b (spendinglstudent) + subjocs dummies
+ age dummies, _
where Y is che average score on the NAEP exam measured
in standard deviation units, and spending/student is cucfent
school spending in constant 1995-96 dollars divided by
the number of enrolled studentz.® In some specifications,
dummy variables are also included for the age of students
(nine and thirteen, with seventeen omittad) and for the
subject (math end teading, with science omicted),
The regression results in column 1 exclude the
subject and age dummies, while the results in colomf 2
include these explamatory variables. In either model, an
incresze in expenditures per scudent has a positive gnd
statistically significant association with average test scotes.
A $2,000 increase in cxpenditures per student is associated
with an increase of about .11 standard deviation in the

average NAEP scare.’

Apr 30’99 14:41 No.001 P.0U>

The science exam may be more difficult to compare
over time than the math or reading exams because of major
bseakthroughs in basic science in the last thirty years and
the diversity of science curricula across schools. In column §,
:hc sample is limited to the math and reading exama. Here,
we find o larger effect of school spending: a $2,000
incresse is associsted with an increase of .14 standard
deviation in the mean achievement score.

A great deal of work on “educational production
functions” has focused on class size, Therefore, in columns 3,
4, and 6 of Table 1 the pupil-teacher ratio is used as o
measure of school resources instead of expenditures per
student.? These results are also consistent with the view
that resources mattet. According to the model in column 4,
s mduction in the pupil-teacher ratio of eight scudents—
from, say, twenry-three to fifteen—would be associated
with sn increaze in the average score of ,176 scandard

deviation. This is the equivalent of the average student

moving up seven percentile ranks, again assuming normalicy.

' To increase the sample size, I pool together all three
subject tests and all three age groups in the results reparted in
Table 1. Perhaps aggregating actoss age groups and subjects

. . Math and Reading Only

Varisble (1) 2 - Kt)) 4@ ) &

Spendi relled srudent 054 037 — —_ 072 —_

e e ; (013) (011) . (012)

Pupil-teacher rucio —-—  — ‘«013 - -022 -— -.030
- (003) - {.006) (.007)

Math - -.080 - -078 -.132 -131
(.02%) (.027) .021) (.023)

Rading -— 031 o - 051 —_ —

, ) _ _ n (.026)

Age nine _ =033 —_ 032 -.060 059
' 024) ' - .03%) (.026) (.038)

Age thirceen —_ 032 I -032 -.043 -.042
(.024) (.026) (.026) (.028)

r? 182 439 118 361 622 .548
Sample size 78 78 78 78 st 51 -

Soutces: Natiens| Cenrer for Educstion Statiscics (1997)% UL, Depurtmens of Bducation (1997, Tabias 63 and 166).
Noxes: Seores have been scaled by subgracting the 1996 score and dividing by the 1996 cross-soctional atandard deviation. Spending per envallod scudent is in thousands

of 1995-96 dallsrs, Bach

ion also includes an inveccopt.

) |
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distox.'u the resules. If a separate regression of test scores on
expenditures per student is estimated for each of these nine
series, however, @ positive association is found for eight of
the nine cases. Bven with a short cime series of data, this
relationship is scatistically significant ac the .10 leve] for

seven of the nine cases. The weakest relationships arise for

scventeen-year-olds, especially in science (which is négacive,
with a t-ratio of -.77).

I must confess to being surprised by che consis-

tently positive association berween NAEP test scorea and
school resources, To see if my priors were unusual, I e-rosiled a
short questionnaire ro each of the eight other presenters at
the “Excellence in Education™ conference ro assess their
expectations of these correlations. Six presenters replied.
The median respondent expected six of the nine correlations
berween NAEP scores and expenditures per student to be
positive, with four and a half of the nine correlations
statistically significant and positive, and one stasissically
significant and negntive.9 Thus, the actual correlations are
somewhat more supportive of che view that resources are
associated with achievement than this small sample of
experts anticipared. : '
How did Hanushek conclude from the

NAEP darta that achicvement and school resources are
not linked? First, he displayed the NAEP data on a scale
ranging from 280 to 310. This is 8 very wide scale,
equivalent to 1 standard deviation on the 1996 NAEP
math exam. Under normality, if the average student incressed
his or her performance by 1 standard deviation, the srudent
would mave up thirty-six percentile ranks in the distribucion.
With such a wide scale, any change in the NAEP score l.ppeln

visually accenuated. Second, Hanushek only dilphyed.'

wends for seventeen-year-olds; these studenes exhibic a
weaker rclationship between test scores and resources than
the other age groups. If the model in column 2 of Thble 1 is
estimated just for nine- and chirteen-year-olds, for cample,
the coefficient on spending per student is 33 peraent larger.
An analysis of the NAEP scores more thorough
than mine—conducted by Grissmer et al. (1997) sad
based on regional-level dara aver time—teacher the same
qualitative conclusion as chat suggested by Table 1. But I
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do not wish to extol the findings based on the aggregate
NAEP date very much, if at all. Obviously, many relevant
factors have changed over time that may bias (either upward
ot downward) the relationships estimated in Table 1, In
addition, to the extent that the generosity of resources is
partially determined by low test performance (as in com-
pensatory education), simulcancity bias will attenuate the
relationships found in the wble. Suffice it to sy that my
incerpreration of the aggregare deta is chac they provide
prima facie evidence that student achievement may be

- linked to school resources, In my view, a fac more compelling

test of whether resources matrer in the current system is
didcussed in the next section.

THE TENNESSEE STUDENT-TEACHER

ACHIBVEMENT RATIO EXPERIMENT
There has been considerable debace over whether devoting
mome resources to schools in the current syseem would
iniprove student outcomes.!? Research has been unable
to tesolve this debate, in part because it is unclear which
vattables (family background, innate ability, and so forch)
should be held constant when the effect of school resources
on scudent performance is escimated. Additionally, when
educstion production functions arc estimated with
observational data, there is concern about reverse causalicy:
more resources may be assigned to some schools or classes
because of low achievement. Pinally, chere is no consensus
ss to the appropriate specification of the education
production function. For example, some researchers have
related the change in test scores to the level of resources in
any given yeat, some have related the change in test scores
to che change in resources, and others have related the level
of test scores to the level of resources,

An experiment in which children are randomly
assigned to classes with high and low levels of resources
would help to overcome many of these statistical problems.
Becsuse children are already assigned to teachers and schools, -
controlled experimentation is more feasible in educacion than
in maay other ficlds. Yer the education field lags behind
medicine, job training, and agricultural research in the
extent to which controlled experiments are utilized. The

Food and Drug Adminiscration requires convincing
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" evidence from a wecll-designed experiment before new
drugs that influence life and death can be put on the
macket; but when it comes to new educations] innovations,
weaker standards of evidence are required.

The Tennessee Student-Teacher Achievernent Ratio
(STAR) experiment is an exception in the education field.
In this experiment, 11,600 Tennessee students in eighty
patticipating schools were randomly assigned to varying
sived classes in kindergarten and grades 1 through 3.
Mosteller (1995) describes Projecc STAR at “s concrolled
experiment which is one of the most important educstional
investigations cver carried out and illustrates che kind and
magnitude of research needed in che field of education to
strengthen schools.” Although the experiment was not
perfect (what study is?), the resules strongly _suggci: that
smaller class sizes help scudencs, especially low-income apd
minority students. - -

The key features of the experiment include the
following,'! The experiment began in 1986 and included
the wave of students who were enrolled in kindergareen
that year. Within each participating school, kindetgarten
students were randomly assigned ro a small class (an avenage
of 15.1 students), a regular-size class (sn average of 22.4
students), and a regular-size class with a teacher’s side (an

average of 22.8 students). The original plan culled far the

students to remain in their original class-sixe assignment
until the third grade. After the third grade, the uperi;m:nt
was concluded and all students were assigned to regulas
sixe classes. As noted below, wich one importaat exception,
the experiment went largely as planned. '
Another feature of the experiment is chae -ddl-
tional waves of students entered the expeciment in the first
grade, the second grade, and the third grmde. In particular,
because kindergarten sttendance was not mandatory in
Tennessee ac the time of the study, many new students
entered the program in the first grade, Morcover, students
were added to the sample over time because they npeneds
grade or because their families moved ¢o a school zone that
included a participating school. Some 2,200 new students
entered the project in the first grade and were andomly
assigned to che three types of classes. More than 1,000 new

students entered the experiment in both the second and the
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third grades. Newly entering students wete randomly
assigned to onc of the three class types. This feature of
the experiment cnables the estimation of class-size
effocts for each wave of students who entered the experiment
in various grades.

. The students were given & bacrery of tests at the
end of each school year. I focus on the resulss of the Swanford
Achieveqnent Test. Specifianlly, I measure student performance
by the average percentile mank on the math, reading, and
vlol:d recognition tests.

The Tennessee STAR expcriment is the best
desjgned large-scale educational experiment to dace.
Nanetheless, it had four important limitations:

® Because of parental complaints, students in the
regular-size and regular-size/teacher’s aide classes
_ were randomly reassigned between these two types
. of clagses between kindergarten and firsc grade,
" while the students in small classes continued in
- srnall classes, Note that results from the kindergarten
. year are uncontaminated by this deviation from the
_ original experimental design, In addition, my analysis
- (see Krueger [1997]) suggests chat the reassign-
ment of students in regular-size classes in firse
grade did not invalidate the main results of the

- experiment.

¢ The experiment did not collect baseline test scores.
" These dara would have becn useful to assess
_whether the ttudents were uniformly distributed
across class types by initial achievement level.
“Nonetheless, the students’ background characteristics
-(such as age, race, and probability of receiving free
~ot reduced-price lunch) appear to be uniformly dis-
" tributed across class types, which suggests that
random assignment was carried out successfully,

® In grades 1 through 3, cach sregular class had the
services of a part-time teacher’s aide 25 to 33 percent
of the time on average, so the varubxhtz in aide
services between groups was rescricted.'? Because
the present focys of my analysis is peimarily on the
- effect of class size, this feature of the experiment is
of less concern,

o Aterition from the sample was high, in part
because some students repeated grades and were
pot tracked, and - in part because some students
moaved to other school districts,13
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" RESULTS OF THE STAR EXPERIMENT

The STAR experiment has been analyzed by Falger and Breda
(1989), Word, Johnston, Bain, et al. (1990), Fina and Achilles
(1990), and Krueger (1997). The main resules of the experimenr
are summarized below. This summary draws heavily on
Krueget, to which the reader is referred for furcher claboration
of the statistical results.

® The main rcsules for the firse four years of the
experiment are summarized in Chare 3, For esch
entry wave of the experiment and grade level, the
chart shows the average percentile ranking of students

" assigned to small claszes, regular-size clagses, and
regular-size classes with a teacher's aide.'4 Ac the
end of the initial year in which students were
assigned to small classes, their average petformance
exceeded that of students in the regular-size and
regular-size/teacher’s aide classes by about five to eighe
percentile points. It is an interesting coincidence that
this range encompasses the estimated ecffect of
reducing class size by seven o cighe students that I
obtained from che regression model with the
aggregate NAEP daca (Table 1),

¢ Por the largest wave, which entered the experiment
in kindergarten, the relative advanrage of scudenes
assigned to small classes tends to grow between
kindergerten and first grade, and then is relatively
stable. For students who entered in the ficst ot second
grade, the advantege of artending a small class
tends to grow in subsequent grades.

* In most grades, students assigned to classes with a
full-time teacher’s aide perform sbout as well, or
only slightly better, than students assigned to regular-
size classes without a full-time aide.

® As in all experiments, it is possible that the “creatment”
group worked in some way to prove the treatment
effective (s0-called Hawthorne effects), or thar the
“control” group worked extra hard to overcame the
deficic of being assigned to a small class (so-called
John Henry effects).!> Because there was variability in
size even among the classes in the concrol group, ic is
possible to explore the likely impact of such “reacrive”
effects co the experiment. Specificully, I divided che
students assigned to regular-size classes inco a relatively
small class-size group (an average of rwenty-one students)
and a relarively large class-size group (an aversge of
twenty-five students). I then estimated the difference
in average rest scores between students in cthe smaller and
larger classes, the rosults of which appear in Charr 4.6
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Students in the smaller classes among the controls scored
higher on the tests than studencs in the larger classes,
Because the benefit of reducing class size is of
roughly comparable magnitude in Charr 4 and Chart 3

Chent 3

_Bmc'r Or CLASS S1ZE ON TEST SCORES: TENNESSER STUDENT-
TRACHBER ACHIEVEMENT RATIO EXPERIMENT

AVERAGE PERCENTILE UN STANPORD ACHIBVEMENT TRsT

Kindergaren Firnt grede Second grade

Third grade

Source: Rrucger (1997, Figure 2).
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and because students (and their teachers) in the
smaller classes in Chart 4 did not know they were in
a treatment group, there is little support for the
view that the main experimental resules described
carlier are contaminated by Hawthorne effects.

» The effect of attending a smaller class tends to yaty .

systematically across certain groups of students.
For example, in the STAR experiment minoricy
scudents and students on free or reduced-price
lunch rended to receive & larger benefit from being
assigned to a small cluss. This pateern is consistent
with Summers and Wolfe's (1977) finding that
actending a small class is more beneficial for low.
achieving smdents than for high-achieving ones,

¢ The effect of attending a small class also tends o vary
across schools. Notice thar in the STAR experiment a
separate class-size effect can be estimated for each
school, because each school had st leasc one of each
class type. I estimated the cffect of attending a

small class for each school, The standard deviation

of these cighry effects (after adjusting for sampling
variability) was 6.9 percentile points. At the average
school, the mssignment of students to & small clase
raised performance by 4.6 percentile points. For
two-thirds of the schools, che effect of attending &
small class was positive, while for one-third it was
negative. Furchermore, 30 percent of the schools

Chart 4

HAWTHORNE OR JOHN HENRY EFFECTS: A COMPARISON
OF TEST SCORES WITHIN REGULAR CLASSES

AVERAGE STANPORD ACHIBVENENT TRET PERCENTILE
54

50
46

42

Smull class sizet

Large class shws

Source: Auther’s calculations, based an Tenncasen Student-Teacher
Achievemncot Ratio data.

Notex: All grade levels have been pooled togecher. Smupll classes have an
wvemge of (wenty-one students: large clasies have an svemge of tweaty-five
students.
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had t-ratios on the small-class effect exceeding 2,
while 2.5 percent had t-ratios of less than -2. Smaller
classes seem to help student performance at the average
school and, indeed, at most schools, alchough there
appears to be a wide distribution of the effect of class
size on performance across schools.

If researchers and administrators could determine
which schools manage to translate resources more
effectively into student performance than others,
we could targer resources to those types of schools,
and try to emulate their practices elsewhere, Conse-
quently, I related che school-level class-size effects
to variables such as che racial composition of the
students, the urbanicity, and the percentage of students
receiving free lunch. Although some of these variables

. were related to che effect sizes in bivariate regressions,
they were all individually insignificant when they were
included in a multiple regression.

¢ The studenes who participated in Project STAR

. were returned to regular classes after the third

gtede and have been tracked since then. Nye, Zaharias,

" Fulton, er al. (1994) find chat students who were

placed in small classes had lasting achievement

guins through at least the seventh grade, although

the later benefits are difficult to compare in magnitude

with those at earlier grades because of changes in

the tests thar were administered. Since the STAR

* students are currently finishing high school, it would

. be desirable to learn more about their long-term

.- scademic—and just as imporcant, nonacademic—
" outcomes as they enter early adulthood.

SUMMER AND SCHOOL-YEAR

TeST SCORE GAINS
Anather way to infer che impact of schooling on educational
achievement is to compare student progress during the
school! year and during the summer months, Entwisle,

" Alexander, and Olson (1997) provide a particulacly careful

application of this approach. Specifically, they collected
daca on 790 firsc-time fitst-grade students from a seratified
sample of twenty Baltimore public schaols in 1982, These
students were tracked for several years. They were given

- the Californis Achievement Test at the beginning and end

of esch school year.!” Consequently, test score gains could
be cracked during the school year and during the summer
months when schools were not in session.
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Entwisle, Alexander, and Olson divide students into
three groups based on their families’ sociceconomic semtus.
This categorization involved weighting five standardized
variables: mother’s and father’s occupations and education,
and subsidized meal status. The top panel of Chare 5 sum-
marizes their findings concerning seasonal gains on the math
CAT for children from the lowest and highest SES groups.
The test-score gains during the school year are remarkably
similar for the two groups. The botrom panel of Chars 5,
however, indicates that during the summer months, children
from low-SES families lose ground, while children from
high-SES families gain ground. Table 2 summarizes the
camulative gains on the reading and mach CAT: over the
first five years during which the children were cracked.
These results suggest thac children from high- and low-SES

households make roughly the same progress during the '

school year, although the gap between high- and low-SES
children expands during the summer months because

Chant 3

SEASONAL GAINS ON CAT MaTH ExaM,
BY FAMILY SOCIOECONOMIC STATUS

AVERAGE TEST SCORE GAIN

82 83 84 83 L

Source: Entwisdle, Alexander, snd Olsan (1997, Table 3.1).

Nozes: Sample of 498 Balti public tehant srudeats who entered
fire grade in 1982, SES » sociocconomic status.
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Mach
Low 185.8 -8.0
High 186.3 24.9
_ Rﬁdin&
Low 1933 0.8
High . 190.9 46.6

Soucce: Bntwisle, Alexsnder, and Olson (1997, Table 3.1},

children from low-SES families fall behind when school is
not in session.'® One interpretation of these results is chat
the public schools overcome whatever learning deficics are
associated with low socioeconomic status when schools are in
session, but during the summer months the family environ-
mental effects dominate.,

In 1967, Marcin Luther King, Jr., wrote, “the job
of the school is to teach so well that family background is no
longer an issue.” At least insofar as test-score gains are con-
cerned, the schools may have achieved this goal. During the
school year, students make roughly the same gains regardless
of family background. The challenge is to overcome the rela-
tive decline in performance of low-income children that occurs
when chool is not in session, and before school begins.

FINISHING HIGH SCHOOL PAYS OFF
Looking across workers, researchers have found chat average
carnings tend to be higher for those with more years of
xhooling.w Morteover, a large literature documents that
the “monetary return to education"—that is, the earnings
of highly educated workers relative to those of less educated
workers—rose substentially in the 1980s (see Levy and
Murnane {1992] for & survey). Even when the same cohores
are tracked through time, che return to education appears
to have increased, suggesting that changes in the skill
composition of workers across education levels do not

explain this phenomenon. The most compelling interpreation

. of the rise in the rerurn to education is that the labor market

now values skills more highly than it used to, probably

_ because of the combined effects of skill-biased technologi-

cul changes, globalization, and institutional changes.
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Chert 6

RATIO OF MEDIAN WEEKLY WAGE OF HIGH SCHOOL
GRADUATES TO THAT OF HIGH SCHOOL DROPOUTS

RELATIVE WAGE

1.25 puo

1.20
1as €

Source: Author's eelculstions, based on unpublishes] Bureay of Labot Stasistics .
rables. .

Note: The charc presents the racio of median weekly wages of warkes with
cxactly @ high school education tw chase with lews than s high school educatica
for full-time wotlens aged twenty-five and older. :

Alchough much of the literacure on the mum to
education focuses on the college-high school wage rado, Chart 6
documents that it is also true thac the mioofmningsofdﬁu
with exactly a high school degree to those with less than a
high school degree increased over time. Between 1979 and
1996, for cxample, the earnings advantge of high school
graduates relative to that of high schoal dropouts roughly
doubled, from 19 petcent to 40 percent. Alchough the level of
exrnings of high school graduates has declined over the last
two decades once we adjust for inflation, the relative camings
of high school graduates hes increased substmtially; This
finding suggests that—compared with the alternative—
completing high school is more valusble today than it used
to be, which is inconsistent with the view that the secondury
education system fails to produce something of value. 2

CONCLUSION

The evidence reviewed in this paper suggests thac thc. us.

public school system has not deteriorated and may in fact be
reasonably efficacious. It is nonetheless possible thar school
resources could be deployed more effectively and edueacional
innovations could improve student ourcomes, Moreover, the
- seemingly ever-increasing demand for skilled warkers in the

197980 82 88 % =0 96
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Uhited States uinderscores the potential economic benefits of
enhancing the skills of furure generations of Americans by
improving public schooling. But the conclusion that the
current educational system is not inherently flawed leads to
policy proposals of 2 more incremental nature. My personal
view is that policymakers should be risk-averse when it comes
to changing the public school system. To alter the insti-
tutions] strucrure of U.S. schools radically without sufficient
evidence that the “reforms” would be successful is to put our
children ar risk. Wich chis in mind, 1 would propose thar the
following incremental reforms be given serious consideration.

» Careful experimentation and evaluation should ptoceed
oo 8 limited basis before wide-scale institutional
_ changes are introduced. To the extent possible, ran-
. domized assignment to treatment and control
~ groups should be the research design used to evaluate
- educational initiarives, such as vouchers, magnet
~ schools, and charter schools. Long-term follow-up
- focusing on concrete outcomes, Not just test scores,
would also be desirable, The rescarch base on which
educational policy is formulated should be greatly
expanded. More experimentation and evaluation
ate needed, A risk-averse strategy would requirce
fairly convincing evidence that any new educationel
initiative is effective before it is implemented on &
wide scale,

* Demographic projections indicate that public
school cnrollment will tise in the coming decade.
This cise, in turn, will lead to pressure to increase
class sixe or school spending. The research suggest

- to me char an increase in class size, especially in the

_early grades, would lower the average scudent’s

. performance. Society may choose to increase class
sizes rather than incur additional educational
expenses, bur this decision shonld be made with
the expectation that student achievement will be
“affected by the level of school resources. Decision

. makets and che public should not bank on there being
4 “free lunch” when it comes to raising class size.

¢ In most U.S. public schools, the school year runs
--about 180 days. This is shorter than in many other
. industriglized countries. One of the strongest findings
in the economics of education literature is that, on
svernge, students who attend school longer carn
higher incomes in the labor market. It iz reasonable to
hypothesize that more days of schooling would have a
similar effect. In addition, Entwisle, Alexander, and
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Olson's (1997) work suggests thae dissdvantaged
children fall behind in the summer months when
schools ate closed. 1 would propose experimenting
with an expanded school year of, say, 210 days. To
facilitate evaluation of such & change, it would be
desirable to phase in an extension of the school year
across randomly selected communities within a state,

* The school day in the United States it a legucy of &
bygone era when most women did not work for pay.
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Times have changed. Probably because of lax supervision
in the afternoon when most parents are working,
the juvenile violent crime rate peaks between 2 p.m.
and 4 p.m, on school days.?! On nonschool days,
the crime rate peaks in the evening. This finding
suggests passible gains from excending the school
day, ot from ptoviding a richer set of after-school
sctivities, Again, experimenration and evalustion

would be desirable.
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ENDNOTES

T anthor thawks Michels McLaxgblin for very belpful resaarch assisiance and
Lisa Barrow, Michele McLaughlin, and Ceiilia Rouse for balpful comments,

1. Por example, these argaments afe expressed in National Commission
on Excellence in Bducation (1984) and Chubb and Moe (1990).

2. The NAEP scorcs in the chary were fitst standardized by mbtucgngl

the 1996 test score (for that age group and subject) fram wach
obscrvation, then dividing this quantity by the 1996 cross-sectional
standard devistion. The transformed scores were then tegressed ot two

age dummics and two subject dummies. The residusls from this .

regtession are displayed. This regression adjustment was usad to femove
average age and subject effects.

3. The linear trends were csrimated from a bivatiate regression of the
NAEP exam on the year in which the test was caken. The NAEP score is
scaled relative to the cross-sectional standacd deviacion on the exam jn
1996, Scc slso National Centet for Bduration Statistics (1997) for. s
discussion of trends in NAEP scores.

4. However, these factors may be partially or fully offset by the risein. .

avetuge educationa) attainment of purents and the decline in the aumber
of childeen per family.

3. Disadvsntaged urban srudents arc defined ns those who live in

metropolitan statistical areas and attend schools where a high
praportion of the students’ parents are on wellare or are not regularly
employed. Unfortunately, NAEP data are svailable for thiz group
only from 1978 to 1992. i

6. More preciscly, if the average test score in yeae ¢ is Y, the avetnge
score in 1996 for that subject and age group is Ygg, and the standsed
deviatian of scores across students in 1996 for thas subject snd age group
i 596, then the dependent vartable is (Y, Yyg)sgg. Thus, each ycar's test
scote is measurcd in standard devistion units from the 1996 sverage tayt
score for thay age group and subject.

7. Hanushek (1996) focuses on expenditures pet pupil in avengtduly
sctendance inscead of expendicures per enrolled pupil. Because
enrollment is arguably less endogenowsly determined than stiondance,
use expenditutes per enrolled seudent. If the arrendance messure is used,
howevet, the cocfficient in Table 1, column 2, rew 1 is mmht. .035
(standard ermor of .010),

8. A number of arguments could be made that the pupil-teacher ratio is
= superjor measure for these specifications, Expenditutes will be hesvily
influenced by teacher pay, which varies over time in pan because of
external labor market forces thar influence the pay of college-trainsd

wamen. Perhaps more impottant, in these results the pupil-teacher mtio
is more closcly railored ro che grade level of the scudents, whereas the
expenditures per scudent pool all grade levels. But [ would not wane o
idantify may particular estimate in Table 1 a3 “che” correct catimate.

9. Anothet question on my sutvey was, "Suppose that public school
speading in the U.S. were to permanently increase by $2,000 per student
in 1997 dollary. Give your best point estimate of the probability ther
scudent echievement would incresse, on avemsge.” The median
respandont thaught there was a 73 petcent peobabilicy thac sverage
schievemant would rise in this hypothetical situation. Some of the
respondents indicated rhat they expected any incresse to be small, however.
10. Bven quantirstive summaries of the lircracure reach. contrasting
findings (see, for example, Hanushek [1986] and Hedges, Laine, and
Greenwald (1994)).

11. Project STAR was fundod by the Tennessee legislsture, at a total
coat of epproximarely $12 million. The research was designed and casried
out by rescarch reams from Tenncsscc State University, Memphis Stece

. Uniwstzity, the Univenity of Tennessce, and Vanderbile Univenity, Sec

Word, Johnston, Bain, ct sl. (1990) and Folger (1989) for decsiled

descpiptions of the cxperimant.

_ lﬁ. iﬁ'\\lﬁ classes often had s tescher's side becsuse the ethic

underlying the study was that students in the control group (the regular
classat) would not be prevented from receiving resources that chey would

oedigarily receive.

13. Seraightforesrd sdjustments for atrricion (for instance, amigning
the laar tanz score o studencs who leave che sample far each subsequent
ysar) did not indicaze thar artrition distorted the results (Krueger 1997),

14. The resultx are based oh scparate OLS regression models estimated

. for egch entry wavc and grede level. The dependent variable in the

regrassion model is the student’s percentile mnking on the Stanford
Achievement Test, snd the independent varisbles are classetype
amignmant dummics, school dummy vatisbles, tace, sex, free-lunch
stacuy, teacher sex, reacher race, and teacher education (see Krusger
[1997, Table 6, column 4)).

13, la the current case, onc may be more concemned about Hawthorne

-¢effacts bacause the trearment appears to have been effecrive, although

John Heary cffoces may lead 10 an underestimate of the benefit of
atcending » small cless. For an interesting study that cescs daube on the
presence of Hawthorne effects in the original Hawthorne experiments,
se¢ Jones (1992).
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ENDNOTES (Continyed)

16. To incroase the sample size, I pooted students across all grede levels
and catry waves. The results shown in Chart 4 are from & regression of the
students’ percentile tank on a dummy verisble for class size, srudent
charscreristics, and teacher characteriseics.

17. Students were tested togardless of whether they were held back o
grede. In principle, the CAT ia scaled 50 char scores are compersble acrass
grade levrls, .

18. Musnanc (1973) similarly finds that test scores for inner-cicy
childeen increase during che school year and either stagnatc or decline
during the summer months. Grossmen and Sipc (1992) find chat
achicvement levels temain conscant for disadvantaged youth who are
randomly selected to patticipate in summer schoal, while test scores
decline for the control group ovet the summet. They find no long-
teem benefits of the summer program, however.

- .

19. A long-standing concern has been that the obscrved earnings-
oducation gradient might teflect unobserved factors such ss nherent
ability or fmily background. Most of che litcrarure that ceies to cstimate
the peyoff to years of education, however, concludes chst omitced
variableg do not setiously bist the OLS ettimaces (tee, for example,
Griliches {19771 and Angrist und Krucger [1991)).

20. ‘For studies of how school resources relate to the return to education,
sag Coed and Krucger (1992) and Heckman, Layne-Forrar, snd Todd

(1996).

21, Ses, for example, U.S, Deparcment of Justice (1996), which is based
on FBI dats on violent crime in South Carolina,

NoTtes

- MRBNY Bconomrc POLICY REVIEW / MARCH 1998 41



TEL:

Apr 30°'99 14:49 No.001 ¥.15

REFERENCES

Angrist, Josbus, and Alan Keueger, 1991, “Does Compulsory Schooling

Affect Schooling and Earnings?” QUARTEALY JOURNAL OF
BCONOMICS 106 (November): $75-1014.

Betiner, David C., and Brace J. Biddle. 1995. THE MANUPACTURED
CRIZIS; MYTHS, FRAUD, AND THE ATTACK ON AMERICA'S PusLIC
SCHOOLS. Reading, Mass.: Addison-Wesley Publishing Campany.

Cand, David, and Alan B. Kraeger, 1992, “Does School Quality Marear?
Returms to Bducation and cthe Characeeristics of Public Schaols in che
Uhited Sceres.” JOURNAL OF POLITICAL BCONOMY 100 (Febeuary): 1-40.

Chadd, Jobn B., and Terry M. Moe. 1990. POLITICS, MARKETS AND
AMERICA'S SCHOOLS. Washington, D.C.: Brookings Institucion.

Cullege Ensrancy Exomination Board, 1988. GUIDELINES ON THE Usss or
COLLEGE BOARD TEST SCORES AND RELATED DATA, New Yotk

Entwitls, Doris, Karl Alexander, and Linds Oliw. 1997. CHILDREN,
SCHOOLS AND INEQUALITY, Boulder, Colo.: Westview Press.

Finn, Jeromy D., and Charlus M. Achillas. 1990, “Anywers and Quesrions
Aboutr Class Size: A  Stetcwide Experiment,” AMBRICAN
" EDUCATIONAL RESEARCH JOURNAL 27 (fallx: 557-77.

Palger, Jobn, 1989, “Editor’s Introduction: Praject STAR and Class Size
Policy.” PEABODY JOURNAL OF EDUCATION 67, neo. 1 (fall): 1-16.

Polger, jobs, and Carclyn Breds. 1989, "Evidence From Project STAR
About Class Size and Student Achievement.” PEABODY JOURNAL OF
EDUCATION 67, no. 1 (fall): 17-33.

Griliches, Zvi. 1977. "Estimating the Returns to Schooling—Same
Bconometric Problems.” ECONOMETRICA 45 (Jsnuasy): 1-22,

Grisswor, David, Stpbewis Villiammwn, Skeila Kirky, and Mark Berands,
1997. “Bxploring the Rapid Rise in Black Achievemnent Scores in the
United States (1970-1990)." Unpublished paper, RAND Institute on
Educacion and Training, Washingron, D.C.

Gressman, Jaan Baldwin, and Cynthia L. Sips, 1992. "Summet Ttuining
and Education Program (STEP): Repont on long-term Impacts.”
Philsdelphia: Public Private Venturcs, winter,

Hanxshek, Eric A. 1986, "The Beonamics of Schooling: Production sad
Bfficiency in Public Schools.” JOURNAL OF ECONOMIC LITERATURR 2
(September): 1141-77. :

. 1996. “School Resources and Student Petformance.” In Gaty
Burtless, ed., DORS MONEY MATTER? THE BFFERCT OF SCHOOL
RBSOURCES ON STUDENY ACHIEVEMENT AND ADULT SUCCESS, 43-73.
Washington, D.C.; Brookings Institution.

‘Hadhowaw, Jawss |., Awma Laywe-Farrar, and Pora Todd. 1996. "Does
~ Mcasured School Quality Really Mscter? An Examination of the
Barnings-Quality Reclarionship.” In Gary Burtless, ed.,, THE LINK
BBRTWEEN 5CHOOLS, STIIDENT ACHIEVEMENT, AND ADULT SUCCESS.
Washington, D.C.: Brookings Institution.

Helgw, Larry V., Richard Laise, and Reb Groewwald. 1994, “Does Money
Matter? A Met-Analysis of Studies of the Bffects of Differencial
Schoa! Inputs on Student Outcomes.” EDUCATION RESRARCHER 23,
2o. 3 (April) 5-14.

Joww, Supben. 1992. "Was There a Hawthatne Effcct?” AMERICAN
JOURNAL OF SOCIOLOGY 98, no. 3 (Novembet): 451-68.

Koger, Alax B. 1997. “Experimentsl Bstimates of Educational
Production Puncrions.” NBER Working Paper na. 6031.

Lavy, Frank, ond Richard Murmane. 1992. “US. Banings Levels and
Barnings Insquality: A Revicw of Recent Trends and Proposed
Bwplanstions.” JOURNAL OF ECONOMIC LITERATURE 30, no. 3

Bepaember): 1333-81.

Mossddler, Fraderick, 1995. “The Tennessee Study of Class Size in the Early
School Geades,” THE FUTURE OF CHILOREN: CRITICAL ISSUES FOR
CHILDREN AND YOUTHS 5 (summecr/fsll): 113-27,

Muwwnasy, Richerd, 1975, THE IMPACT OF SCHOOL RESOURCES ON THE
LRARNING OF INNER CITY CHILDREN, Cambridge, Mass.: Ballinger
Publishing Company.

Nasional Cenier for Bducation Statissics. 1994. NAEP 1992 TRENDS IN
ACADEMIC PROGRESS. Washington, D.C,: U.S. Department of
Educucion, Office of Educationsl Rescarch and Improvement, July.

——a, 1997. NAEP 1996 TRENDS IN ACADEMIC PROGRESS.
Washington, D.C: UB. Department of Education, Office of
Bducational Research and Improvement, August.

Netienal Commisiion an Excellewcy in Educetion. 1984. A NATION AT Risk:
THE IMPERATIVES FOR EDUCATIONAL REPORM, Washington, D.C.:
U.S. Deparcment of Education.

42 FRBNY ECONOMIC POLICY REVIPW / MARCH 1998

NOTES



TEL:

Apr 30’99 14:50 No.001 P.1lb

REPERENCES (Continxed)

Ny, Barbora, Jayns Zabarvias, B.D. Fulton, « al, 1994, THE LASTING
BENEFITS STUDY: A CONTINUING ANALYSIS OF THE EPFECT OF SMALL
Quass SIZE IN KINDERGARTEN THROUGH THIRD GRADE ON
STUDBNT ACHIEVEMENT TEST SCORES IN SUBSEQUENT GrADE
LBVELS. Seventh-grade technical report. Naghville, Tens,.; Centet of
Bxcellence for Research in Basic Skills, Tennesses State University.

Summrs, Anita A., axd Bavbara L. Welfs. 1977, “Do Schoals Make a
Difference?” AMERICAN ECONOMIC REVIEW 67, no. 4 (September):
639-52. .

U.S. Deparrment of Edwcasion. 1997. DIGEST OF EDUCATION STATISTICS
1996. Washington, D.C.

U.S, Depertment of Justice. 1996. JUVENRE QFFENDERS AND VICTIMS:
1996 UFDATE ON VIOLENCE, Washingron, D.C.: Officc of Juvenile
Justice and Delinquency Prevention.

Word, Elixabeth, ]. Jobnston, Helew Bain, ¢t &l. 1990. “The Stare of
Tennessce's Student/Teschet Achievement Ratio (STAR) Project:
Technical Repart, 1983-1990." Nashville, Tenn.: Tennessee Scate
Department of Education. :

NoTes

FRBNY BcoNOMIC POLICY REVIEW / MARCH 1998 43



TEL: Apr 30’399 14:50 No.001 P.17

Hxeatttive M. 4/9/98

‘ The Effect of Attending s Sasll Clase in the Early Grades on College
. Miteadange- Plans

Alan B. Krueger and Hiane M. Whitmore!
Pt_iﬂ:tta_n' Univexsity

Background

Project STAR was an experiment in which 11,600 students and their teachers in
grades k-3 were randomly assigned to a small clase (13-17 students), regular-gize
class (22-25 students), or regular-gise class with a teacher aide within 79
Tenneszee public schools. The expsriment began with kindergarten students in the
1985-86 school year. After four years, all students ware returned to regular-
size classes. Project STAR students who moved along on pace would have graduated
from high school in the 8pring of 1998. To determine the impact of hbaving
attendad a smaller class in elementary school on students’ long-term aducational
outcomes, we acked ACT, Inc. and the College Board/Bducational Testing Service
to link information on high school menilors in the claes of 1998 who took the ACT
or SAT exam to recorda that we provided on tha 11,600 students from Project STAR,
regardless of where the Project STAR students resided in 1998. The resulting
database contains information on whather Project STAR students in the clags of
1998 wrote eithexr the ACT or SAT exam, theix test score, and information from tha
background questionnaire students £ill out when they take the ACT or SAT exam.
This is the first database that permits a long-term examination of the behavior
and post-high school aspirations of Project STAR participants. This Executive
Summary describes our initial findings for a sample of more than 9,000 Project
‘ STAR students who were high school seniors in 1998. :

épecific Findings

® The main results are illustrated in Figure 1. This figure reports the percent
of students who took sifher the ACT or the SAT exam by the type of class they
were assigned to attend their initial year in Project STAR. The figures are
reported for all students combined, for white and black students separately, and
for students who received free or reduced-price lunch in at least one year in
grades k-3. For the entire sample, Figure 1 indiocates that 43.7% of students who
were assigned to a small class took sither the ACT or SAT exam, whereas 40,0% of
those assignad to a regular-size class took one of the axams, and 39.9% of those
asgigned to a regular-size class with an aide took one of the examg. The 3.6
percentage point highar test-taking rate for the students assigned to small
classes relative to those assigned to regular-size classes was statistically

significant at the .05 level; that im, thig difference is unlikely to havae
occurred by chance,

iAlan Krueger is the Bendheim Professor of Economica and Public Affairs at
Princeton University and a Research Asgociate of the National Bureau of Economic

Research. Diane Whitmore is a graduate student in the Economics Department at
Princeton University.
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® Figure 1 also indicates that attending a small class was particularly effective
in raising the proportion of black students who wrote one of the college entrance
exams. Only 31.7% of black students it regular-size classes wrote the ACT or SAT
exam, whareas 40.2% of black students in small classes wrote the collage entrance
exam. To gain some perspactive on the magnitude of this effect, note that black-
white gap in taking a college entrance exam was 13.3 percentage points for
students in regular-size classes, and €.1 percentage points for students in small
classas. Thus, attending a swall class reduced the black-white gap in the
college-entrance-teat-taking xate by 54 percent.

® Earlier resaarch on Project STAR ham found that minority students and studants
on free lunch exhibited the greatest gaing in test acores as a consequence of
attending a small class. The findings in Figure 1 complement a result that has
been found consistently throughout Project BTAR: minority students benefited most
from attending a small class, and amall classes were able to considerably narrow,

although not eliminate, the gap in educsational performance between black and
white students.

® Table 1 provides further evidenca on the effect of class gize on the percent
of students who took the college antrance exam. The firat three columms of Table
1 contain the data used to construct Pigure 1. To ensure that our results are
not due to extraneous factors, we sstimated a serias cf logistic regressions in
which we controlled for the students’ race, sex, free or reduced-price lunch
status, and the specific elementary school he or she attended. oOur findinge ware
unchanged when we controlled for thasa variables, 50 we emphasize the simpler raw
tabulations. Nonethalaas, the fourth column of the table reports a statistical
test of the null bypothesis that initial clage-type agsignment is unrelated to
the likelihood the student writes either the ACT or SAT exam. With the exception
of white students, these tests indicate that it ig very unlikely that the
cbserved differences in test-taking rates across the three typas of classes would
have occurrad by chance.

¢ Tennessee is a state in which a majority of college-bound students take the ACT
exam. Tables 2 and 3 provide separate- tabulations of the test-taking rates for
the ACT and for the SAT: some 40% of STAR students wrote the ACT exam while fewer
thean €% wrote the SAT exam. The diBaggregated results in Tables 2 and 3 indicate
that, compared to students assigned to ragular-size classes, students assigned

to small clagses were more likely to take the ACT exam, and were more likely to
take the SAT exam.

® Class size may not have to shrink to 18 students for smaller clagges to raige
the likelihood that students take the ACT or SAT exams. We find that students
who were initially assigned to a ¢lass with 21-25 gtudents theair first year in
Project STAR ware more likely to take the ACT or SAT exam than students who were
assigned to classes with 26-30 students. And students who were assigned classes
with 16-20 students were more likely to take the ACT or SAT exam than students
who were assigned to ¢lasges with 21-25 gtudents.

® We do not know how wmany students who took the ACT or SAT exam have actually
enrclled in collegae, or how many years of higher education they will ultimately
complete. But based on an analysis of the High School Class of 1972 Database,
we found that high acheol seniors who took the ACT or SAT exam completed an

"3
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average of 1.63 more years of schoolimg than @tudents who did not take one of the

college entrance exams, after controlling for the race and gender of the
students, '

® Lastly, we examined the test scores studants achieved on the ACT and SAT exams .
For students who took the SAT but not the ACT exam, we converted their SAT score
to an ACT equivalent score using a cancordance developad by researchers at the
College Board. For any student who wrote the ACT exam we used their ACT score,
even if he or she also tock the SAT exam. The average ACT test gscores wera
Virtually identical. for students who were assigned to small and regular-size
classes. For the full sample of 3,832 teast takers, the average studant in small
and regular-gize classes both earned a 19.3 composite ACT score. Moreovar,
assignment to a small class 4id not appear to alter the average test ascore for
any of the subgroups that we examined ({.e., black, white and free or reduced-
price lunch students). Pagt studies have found that average test scores tend to
decline when more students take the college entrance exam, because the marginal
test takers are weaker studentsg than the average student. In the STAR
experiment, however, students assigned to small classes were more likely to take

the ACT or SAT exam, but the average score of those in small classes Aid not
decline.

conclugion

Attendance in a small elase in grades k-3 sppears to have raised the likelihood
that students take either the ACT or SAT college-entrance exam. Since most
colleges in the U.8. require students to take either the ACT or SAT exam to be
admitted, these findings suggest that lowering class size in the elamantayy
school grades raises the prospect that students will attend college. The
beneficial effect of smaller clasgses on college aspirations appears to be
particularly strong for minority students, and students on fraee or reduced-price
lunch. Indeed, attendance in small classes appears to have cut the black-white
gap in the probability of taking s college-entrance exam by more than half,



TEL: Apr 30’99 14:52 No.001 P.20

’ Appendix) _Duerﬁpal.qi of the Bample

With the assistance of HHARO’s, Ipnc., we provided the ACT and ETS
organizations computer files whieh contained several variables from the STAR
database, including demographic data, Cclass agsignment, and primary school test
scores, The ACT and SAT data were merged to these records on Project STAR
students on the basis of the students’ names, dates of birth and Social Security
numbers . If a STAR record was missing inforwation on one of these three
identifiers, the remaining identifiers were used to complete the merger. The
data were merged together by saaxching over ACT and SAT records for the entire
U.8., so any student who had moved awgy £20m Tennessee should atill be included
in the sample. About 9 percent of the STAR students who ware identified by the
search algorithm took the ACT or SAT exam outside of Tennessee. Once the data
ware merged togethar, the students’ names, dates of birth, and Social Security
numbers were concealed to praserve confideptiality.

Several checks indicated that the data were linked properly. For example,
the correlation between the gtudantg’ ACT gcore percentile rank and their sth
grade Tennessee Comprehensive Assessment Program (TCAP) Test percentile rank was
-80, which is even higher than the correlation between the student= 3rd dgrade
Stanford Achievement Test Score percentila and their 7th grade TCAP percentile
(.74). Additionally, the sex of the students based on their STAR records matched
their sex in the ACT records in 98.7% of cases. These checks suggest that STAR
students were correctly linked to their ACT and SAT records.

Only members of the High School Class of 1998 were included in the ACT and SAT
records that formad the basis of the search. As a consacquence, STAR students who
repeated a grade or for some other reason were not high school seniors in 1998
could not be matched to their ACT and SAT reacords, even if they had taken one of
the exams. Because of this feature of the data, we restrict our sample to the
Bubset of 9,397 students who were on grade level based on information that we
have on studenta who wrote the TCAP exam through the eighth grade. As a further
check, howaver, we re-calculated Figure 1 for the entire sample of 11,600
studenta in our databagse (which igcludss students who fell behind and were not
high school seniors in 1998), and £ind qualitatively similar results as in Figure
1. Thus, our results are robust to tha inclusion of students who have fallen
bahind grade level.

The ACT and SAT datahnu are oxrganised by graduating high school classes.



Figure 1
Students Assigned to Small Classes were More Likely

to Take the ACT or SAT College Entrance Exams
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Notes: Figure shows percent of students who took either the ACT or the SAT exam, by their initial
class-size assignment. Sample consists 0£9,397 STAR students who were High School seniors
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Table 1. Percent Taking Either ACT or SAT Exam

Muitivariate
v Small Reguler  RegularfAide Logit-Adjueted
Y T Chr o Pagiiwel
Al Studangs 37 | 40.0 P9 . ope
Free Lunch .- 308 | 28.8 282 . 0026
- Dleek 0 402 ' N7 1340 ' i "0.008
White 463 450 442 0.285

Notes: Sample sizes sre 9,297, 5,264, 3,180, and 5§,995. Multivariale logit inckudes inflial-class sssignmend, race, sex, freo-
lunch end inltie! school dummy variables. The sample consisty of studenis who never repeated a grade, and free hmch
measures whether a student ever recefved free or reduced-price lunch in grades K-3.
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Table 2. Percent Taking ACT Exam

All Students . M8
' Freb Lunth Y
' White 4.0

i Snall

‘268

1

i
»7

314

- 432

Regular = RegulariAide

38.7

274

; 33.1. .

428

Logit-Adjusted

Loy

. 0074
. 0.02%" -

oo8'

0.590

Notes: Sarmple sizes are 9,397, 5,264, 3,160, and 5,955. Muftivariate logtt anafysis includes inftisl-class assignment, race,
sex, frea-lunch and inltial school dummy variebles. The samples conalst of students who never repealed a grade, and free
unch messures whether a student aver recsivad fres or reduced-price kmch in grades K-3.
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Table 3. Percent Taking SAT Exam

AiStdonts 67

Frea Lunch 27
Blask . . . 65
White : 74

52
21

. A2

8.0

52
26
a9
59

w

Muliivariate
Loght-Adjusted
‘Pajaine

0028 .
07b7

- 0129 .
0.078

Noles: Sample sizes are 9,397, 5,264, 3,180, and 5,995. MuRivariats logh includes inlial-class assignment, race, sax, fres-lunch
snd Inltial school dummy varisbles. The sampie consists of students who never repeaied a grads, and fres unch measures

whether a student ever necelvad free or reducad-price funch in grades K-3.
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Long-Term Trends in Student Reading Performance

Summary: Data from the NAEP 1996 Long-Term Reading
Assessment show that overall student reading performance, as
tested at age levels 9,13, and 17, has increased for both 9-
and 13-year-oldy since the first assessment in 1971. Scores for
9- and 13-year-olds in most racial/fethnic and gender sub-
groups reflected the overall increase. Black 17-year-olds were
the only members of that age group to achieve an increase,
and they did so while black dropout rates were declining.

The National Assessment of Educational Progress
(NAEP) continuously monitors the knowledge, skills,
and performance of the nation's children and youth in a
variety of academic subjects. The data collected are
available in major reports. The NAEPfacts series takes

selected data from these reports and uses them to high-
light specific issues of particular interest to teachers,
rescarchers, policymakers, and other individuals with an
interest in education.

The assessments used by NAEP to evaluate long-term
trends in student performance began in the early 1970s.
The first assessments were given in three subject ar-
eas—science, mathematics, and reading. Students were
assessed at ages 9, 13, and 17. In 1984 a fourth subject,
writing, was added. Long-term trend data can be ana-
lyzed in a number of ways. Student scores for given
years can be compared for statistically significant differ-

Figure 1—NAEP Reading Average Scale Scores for the Nation

30 ]
7 Age 17
290t 085 286 - 286 ol 280 e 200 T 290 = 290 T 288 =4 287
270 Age 13 —
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255 —————— & 256
250 %

230
Age 9
il 215 —1 212
190
y/
170 4
1971 1975 1980 1988 1990 1992 1994 1996

A Positive linear trend (scores have increased) B No linear trend

Red lines indicate negative quadratic trend (scores rose and then fell or flattened out).

Black lines indicate no quadratic trend.

Red nummbers indicate 1996 scores were significantly higher than 1971 scores, at a 5 percent combined significance level per set of comparisons.

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress, 1996 Long-Term Trend Assessments
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ences. Often, scores for student
groups or subgroups from the first
assessment are compared with the
esults from the most recent as-
sessment.

It is also possible to analyze a se-
ries of scores for overall trends,
rather than simple year-to-year
variations. Specifically, a series of
scores can be analyzed for “linear”
and “quadratic” trends. Linear
trends can be represented as
straight lines. A positive linear
trend indicates that overall the av-
erage scores for a given student
group form a gradually rising line,
while a negative linear trend indi-
cates a gradually declining one. A
series of scores can show a linear

Tablel.—Average Scale Scores in Reading by Race/Ethnicity and Gender

Age9 Age 13 Age 17
1971+ 1996 | Trend | 1971% 1996 | Trend | 1971% 1996 | Trend
Nation 208* : 212 q 255* 1 259 L 287 Lq
White: . "214% 722200 oL - 261% 267 L G204 1 B
Black 190 Lq 222* | 236 Lg 265 Lq
¢ Lq 250 253 280
26 265 L 294 .

1 NOTE: For Hispanic students, the differences are calculaled between 1975 and 1996.
*Statistically significant difference from 1996, at a 5 percent combined significance level

per set of comparisons.

L=Positive Linear Trend =
Q=Positive Quadratic Trend q=Negative Quadratic Trend

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAILEP), 1996

Long-Term Trend Assessment.

Negative Linear Trend

trend despite wide variation among individual scores, as
long as the overall pattern is either up or down.'

Quadratic trends can be represented as simple curves,
and can be represented mathematically by quadratic
equations.” A positive quadratic trend indicates that
scores form a simple curve with one or both ends higher
than its center—scores sagged, and then either leveled
oft or rose, or were tlat and then rose. A negative quad-
ratic trend indicates a simple curve whose center is
higher than one or both ends—=scores rose, and then ei-
ther Icveled off or declined, or were flat and then de-

clined.

It is possible for scores to display both a linear and a
quadratic trend. For example, if scores rose sharply and
then flattened out, this would constitute a negative quad-
ratic trend. However, if the pattern of the scores still
showed an increase for the entire time period, the scores
would also display a positive lincar trend.

Overall Performance

Scores for 9- and 13-year-olds on the 1996 assessment
are significantly higher than scores for the first assess-
ment, given in 1971 (see figure 1). Scores for 9-year-
olds showed a negative quadratic trend—vising and then
falling—and no linear trend. Scores for 13-year-olds
showed a positive linear trend and no quadratic trend,
that is, a relatively straight-line increase. Scores for 17-
year-olds showed a positive linear trend and a negative
.uadratic trend, because they rose and then fell, but with

an overall upward trend.

Race/Ethnicity and Gender

Analysis of scores by race/ethnicity and gender shows
higher scores in 1996 for most groups as compared to
1971. (Separate data for Hispanics only goes as far back
as 1975.) Notably, scores for black students improved
for all three age groups. (See table 1.) Whites and fe-
males recorded increases for both 9- and 13-year-olds,
while Hispanics and males recorded increases for 9-
year-olds only.

For the period 1971-1996 scores for white students in all
three age groups showed a positive linear trend and no
quadratic trend, a relatively straight-line increase.
Scores for blacks in all three age groups showed both a
positive linear trend and a negative quadratic trend, be-
cause scores increased overall between 1971 and 1996
but reached their high point prior to 1996 and then flat-
tened out or declined. Scores for 17-year-old Hispanics
showed the same trends. Scores for 13- and 9-year-old
Hispanics showed no trends.

Scores for male 17-year-olds showed a negative quad-
ratic trend, rising and then falling, while scores for male
9-year-olds showed a negative quadratic trend and a
positive linear trend, rising and then falling, but showing
an overall pattern of increase. Scores for female 17- and
13-ycar-olds showed a positive linear trend—a rclatively
straight-line increase.

The increase in reading scores for black 17-year-old stu-
dents over the 1971-1996 period occurred despite the
fact that dropout rates for this group fell significantly
over the same period. Data from the Census Bureau’s
Current Population Survey indicate that in 1972 the
overall dropout rate (known as the “status’ dropout rate)
for 16-to-24-year-olds was 14.6 percent, while the black
dropout rate for this age group was 21.3 percent.’ By



1995, the overall dropout rate had fallen to 12 percent,
while the black dropout rate had fallen to 12.1 percent.
‘In 1995 the white dropout rate was 8.6 percent, while

ne Hispanic dropout rate was 30 percent.)

While the black dropout ratec was dropping, the average
scale scores for blacks were increasing. The reading
score for black 17-year-old students was 265 in 1996,
higher than the 1971 average of 239.

It is likely that a decreasing dropout ratc increases the
proportion of poorer-performing students in a school
population.* Thus, it appears that the reading scores of
black 17-year-old students increased even though the
proportion of poorer-performing students in the overall
population of black 17-ycar-old students was also in-
creasing.

Performance Differences

As in the past, the 1996 Long-Term Trend Reading As-
sessment found significant differences in the perform-
ance of different racial/ethnic subgroups and betwcen
male and female students. Table 2 displays the differ-
ences in average reading scale scores and the trends in
those differences since 1971 (in the case of Hispanics,
since 1975).

White students in all three age groups outperformed
their black and Hispanic peers. The difference between
average scale scores for white and black students de-
clined significantly from 1971 to 1996 for both 9- and
17-year-olds, but not for 13-year-olds. The differences
in performance for all three age groups show a negative
linear trend, that is, a relatively straight-line decline, due
to improving scores for black students.

Differences for both the 13- and 17-year-old age groups
show a positive quadratic trend as well, a decrease fol-
lowed by an increase or a flattening out. In the late
1980s the differences between white and black scores
for these two age groups were narrowing. For example,
in 1988, scores for 17-year-old black students were 20
points lower than scores for their white peers. In 1971
the difference had been 53 points. However, the trend
did not maintain itself. In 1996, the difference between
scores for black and white 17-year-old students was 29
points.

Average scale score differences between white and His-
panic students did not change significantly over the
years 1975-1996. Differences in scores for 17-year-old
Hispanics did show a positive quadratic trend. Scores
for 17-year-old Hispanics improved, narrowing the gap
vith whites, but then the gap widened somewhat.

Female students continued to outperform male students
by a significant margin, at all three age levels. Differ-
ences in performance did not change significantly for

Table 2.—Trends in Differences in Average
Reading Scale Scores by Race/Ethnicity and Gen-
der

19711 | 1996 | Trends

White vs. Black Students
(white minus black)

Age 17 53* 29 1Q
Age 13 39 3l 1Q
Age9 : 44* 30 1

White vs. Hispanic Students
(white minus Hispanic)

Age 17 41 30 Q
Age 13 30 27
Age9 34 26

Male vs. Female Students
(male minus female)

Age 17 -12 -15 q
Age 13 -11 -13 q
Age 9 -13 -11

1 NOTE: For Hispanic students, the differences are calculated
between 1975 and 1996.

*Significantly higher than 1996, at a 5 percent combined signifi-
cance level per set of comparisons.

L=Positive Linear Trend  1=Ncgative Linear Trend

Q=Positive Quadratic Trend  g=Negative Quadratic Trend

SOURCE: National Center for Education Statistics, Nationa! Assessment of Educa-
tional Progress (NAEP), 1996 Long-Tenn Trend Assessment.

any of the threc age groups. Scorcs for 17- and 13-year-
olds showed a negative quadratic trend, indicating that
tendencies toward reduced differcnces in performance
failed to maintain themselves. For cxample, in 1988, 17-
ycar-old males scored 7 points lower than 17-year-old
females, compared to 12 points lower on the first as-
sessment in 1971. However, in 1996 the difference stood
at 15 points. For the most part, minor gains in male stu-
dents’ performance were offsct by improved scores by
female students.

Conclusion

Average rcading scale scores for 9- and 13-ycar-old stu-
dents were higher in 1996 than in 1971. Scores for both
13- and 17-year-old students showed a positive linear
trend, indicating a gradual rise in scores for the period
1971-1996. Scores for both 9- and 17-year-old students
showed a negative quadratic trend, indicating that scores
had increased, but then either declined or flattened out.
Reading scores for most but not all student subgroups
were higher in 1996 than in 1971, particularly in the 13-



and 9-year-old age groups. Black students recorded in-
creases at all three age levels. However, scores for many
subgroups showed a pattern of increase in the 1980s,
ollowed by a decline or a flattening out in the 1990s.
Reading scores for 17-year-old black students have in-
creased even as dropout rates have been falling.

Notes

'A series of scores may show a linear trend, either positive or
negative, even though a comparison of the first and last scores
does not show a statistically significant ditference. The reverse
is true as well.

’Quadratic equations, familiar from elementary algebra, in-
volve variables with a power no greater than 2. For example,
the equation y’=R*- x* (or y = VR*-x? ) is a quadratic equa-
tion, in particular, the equation used (or graphing a circle. For
purposes of trend analysis, this equation could be used to rep-
resent either 4 positive quadratic trend in which scores first fell
and then rose to their original starting point, or a negative
quadratic trend in which scores first rose and then fell to their
original starting point.

*See McMillen, M. & Kaufman, P., Dropout Rates in the
United States: 1995, Chapter | (National Center for Education
Statistics, U.S. Department of Education, U.S. Printing Office)
http://nces.ed.gov/pubs/dp95/index.html.

“The dropout population is likely to contain a larger percent-
age of poorer-performing students than the student population
as a whole. See Natriello, G., ed., School Dropouts: Patterns

and Policies, 1987, Teachers College Press, New York, NY
and Schwartz, W., “School Dropouts: New [nformation About
an Old Problem,” ERIC Clearinghouse on Urban Education
Digest, No. 109, Aug. 1995.

For Further Information

NAEP 1996 Trends in Academic Progress, the complcte
report. Single copties are available free from the National
Center for Education Statistics, U.S. Department of
Education, Washington, DC 20208-5653. Copies may
also be obtained over the World Wide Web at
hup://nces.ed.gov/INAEP/96report/97986.shtml.

NAEPfacts briefly summarize findings from the National
Assessment of Educational Progress (NAEP). The series
is a product of the National Center for Education Statis-
tics, Pascal D. Forgione, Jr., Commissioner, and Gary
W. Phillips, Associate Commissioner for Education As-
sessment. This issue of NAEPfacts was written by Alan
Vanneman, of the Education Statistics Services Institute,
in support of the National Center for Education Statis-
tics, and Sheida White of NCES. To order other NAEP
publications, call Bob Clemons at 202-219-1690, or
e-mail bob_clemons @cd.gov.

The NCES World Wide Web Home Page is
htip://nces.ed.gov/.



* Achievement, Attainment,: and Curriculum

Trends in the reading proficiency of 9-, 13-, and 17-year-olds

Students’ ability to read is essential to their educational progress. If students fall behind in
reading proficiency, they may find it difficult to benefit from other aspects of the curriculum. In
the future, poor readers may also find it difficult to participate effectively in a society requiring

increasingly sophisticated job skills.

B Opverall, reading proficiency for 9-year-olds im-

proved between 1971 and 1980, declined between
1980 and 1990, and was stable between 1990 and
1996. Little change occurred from 1971 to 1996 at
ages 13 and 17, although scores for 17-year-olds
increased slightly between 1971 and 1984.

Females continued to outscore males in reading
proficiency across all age groups.

For all three age levels, average scores for black
students rose by about 20 or more scale points
between 1971 and 1988, and in 1996, the average

scores were higher than those in 1971. The gap
between the scores of white and black students
consequently decreased at ages 9 and 17 between
1971 and 1996.

B In 1996, there was an average proficiency differ-
ence of 47 scale points between 9- and 13-year-olds,
and a difference of 28 scale points between 13- and
17-year-olds. This pattern holds true for both gen-
ders and all racial/ethnic groups.

Average reading proficiency (scale scores), by sex and age: 1971-96

Total Male Female
Year Age9 Age 13 Age 17 Age 9 Age 13 Age 17 Age 9 Age 13 Age 17
1971 1208 1255 285 1201 250 279 214 1261 291
1975 210 256 286 204 250 280 216 262 1291
1980 218 259 286 210 2254 282 2920 263 1289
1984 on 257 2989 2208 2953 284 214 262 204
1988 212 258 2200 2208 252 2086 216 263 294
1990 209 257 290 204 251 284 215 263 2297
1992 211 2960 290 2206 254 2284 215 265 296
1994 oM 258 288 207 251 282 215 2966 295
1996 2212 2259 287 2207 253 280 2218 2265 294

Average reading proficiency (scale scores), by race/ethnicity and age: 1971-96

White Black Hispanic
Year Age 9 Age 13 Age 17 Age 9 Age 13 Age 17 Age 9 Age 13 Age 17
1971 1214 1261 291 1170 1222 1239 — - —
1975 217 262 293 2181 1226 1241 1183 232 252
1980 12991 64 293 189 2233 1243 190 237 261
1984 2218 263 2295 2186 36 264 187 240 268
1988 218 261 295 2189 243 %274 2194 240 227
1990 217 262 2297 2182 242 267 189 238 75
1992 2218 2266 297 2185 2238 2261 192 239 27
1994 218 265 296 2185 2234 2266 186 235 263
1996 2220 2267 294 2190 2236 265 2194 240 265

— Not available.
! Statistically significant difference from 1996.

z Statistically significant ditference from 1971 for whites and blacks and
from 1975 for Hispanics.

NOTE: See the supplemental note to /ndicator 16 for further discussion
of the NAEP assessments. The reading proficiency scale has a range
from 0 to 500. (See supplemental table 16-1 for further explanations of
levels.)

< The Condition of Education. 1998 -

Level 150: Simple, discrete reading tasks

Level 200: Partial skills and understanding

Level 250: Interrelates ideas and makes generalizations
Level 300: Understands complicated information

Level 350: Learns from specialized reading materials

SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Assessment of Educational Progress, NAEP 1996
Trends in Academic Progress, 1997.




Average reading proficiency (scale score)

NOTE: The reading proficiency scale has a range from 0 to 500. (See = SOURCE: U.S. Department of Education, Nationai Center for Education
supplemental table 16-1 for further explanations of levels.) Statistics, National Assessment of Educational Progress, NAEFP 71996
Trends in Academic Progress, 1997.
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‘Achievement, Attainment, and Curriculum

Trends in writing proficiency in grades 4, 8, and 11

Effective writing skills are important in all stages of life from early education to future
employment. In the business world, as well as it school, students often must convey complex
ideas and information in a clear, succinct manner. Inadequate writing skills, therefore, could
inhibit achieveinent across the curriculum and in future carcers, while proficient writing skills
help shudents convey ideas, deliver instructions, analyze information, and motivate others.

B Average writing proficiency remained relatively

stable for 4""-grade students between 1984 and
1996. Eighth-grade writing scale scores declined
between 1984 and 1990, but returned to about their
original level by 1996. Eleventh-grade scores were
slightly lower in 1996 than in 1984.

Females have outscored males in writing profi-
ciency at all grade levels since 1988.

Scores for black and Hispanic students have re-
mained relatively unchanged since 1984 at all grade
levels. Although scores dropped slightly for white
11*-graders between 1984 and 1996, the average
scores for white students were higher than those for

B In 1996, 83 percent of 11*"-graders could write fo-

cused, clear responses (level 250); 31 percent were
generally able to write complete, sufficient re-
sponses (level 300); and 2 percent provided
effective, coherent responses (level 350) (see
supplemental table 17-2).

In 1996, 4*-grade scores ranged from 142 at the 5
percentile to 268 at the 95" percentile. At the 8*-
grade level, the median score (50" percentile) was
264, indicating that the top 5 percent of 4"-grad-
ers achieved approximately the same proficiency
as the average 8"-graders (see supplemental table
17-3).

black and Hispanic students at all grade levels.

Average writing proficiency (scale score), by sex and grade: 1984-96

Total Male Female
Year Grade 4 Grade 8 Gradell Grade 4 Grade 8 Grade 11 Grade 4 Grade 8 Grade 11
1984 204 267 1290 201 1258 1281 208 276 299
1988 206 264 1291 199 254 1282 213 274 299
1990 202 12757 287 195 12246 276 209 12268 298
1992 207 12274 287 198 264 279 216 2285 296
1994 205 265 2285 196 254 2276 214 278 2993
1996 207 264 2283 200 2251 975 214 276 2292
Average writing proficiency (scale score), by race/ethnicity and grade: 1984-96
White Black Hispanic
Year Grade 4 Grade 8 Gradell Grade 4 Grade 8 Grade 11 Grade 4 Grade 8 Grade 11
1984 217 272 1297 182 247 270 189 247 259
. 1988 215 269 1296 173 246 275 190 250 274
1990 211 12062 293 171 239 268 184 246 277
1992 217 12279 294 175 1258 263 189 12965 274
1994 214 272 291 173 245 267 189 252 271
1996 216 271 2289 182 242 267 191 246 269

! Statistically significant difference from 1996.

: Statistically significant difference from 1984.

NOTE: See the supplemental note to /ndicator 16 for turther discussion of
the NAEP assessments. The writing proficiency scale has a range from 0
to 500. (See supplemental table 17-1 for detailed explanations of levels.)

Level 150: Disjointed, unclear writing

Level 200: Incomplete, vague writing

Level 250: Beginning focused, clear writing

Level 300: Complete, sufficient writing

Level 350: Effective, coherent writing

SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Assessment of Educational Progress, NAEP 1996
Trends in Academic Progress, 1997.
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i, Indicator.17

Average writing proficiency (scale score)

NOTE: The writing proficiency scale has a range from 0 to 500. (See SOURCE: U.S. Department of Education, National Center for Education
supplemental table 17-1 for further explanations of levels.) Statistics, National Assessment of Educational Progress, NAEP 1996
Trends in Academic Progress, 1997.
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" “Achievement, Attainment, and Curriculum:,. -

Trends in the mathematics proficiency of 9-, 13-, and 17-year-olds

Proficiency in nathematics is an important outcome of education. The mathematics skills of
the Nation’s workers may be a crucial component of its cconomic competitivencss. In an
increasingly technological world, knowledge of mathematics is critical for success in scientific
and engincering occupations. It is also essential for those working i the growing number of
diverse occupations that use computers as a foundation for their activities, such as graphic

designers, librarians, and business managers.

B Average mathematics proficiency improved be-

tween 1978 and 1996 for all age groups, with
9-year-olds making the largest improvements.
Another mathematics assessment, one that reflects
recent curricular emphasis and mathematics stan-
dards developed by the National Council for
Teachers of Mathematics, showed that scores for
4*-, 8%, and 12*-graders increased between 1990
and 1996 (see supplemental table 18-2).

Several states had significant increases in average
mathematics scores between 1992 and 1996. Of
the 38 jurisdictions in which 4™-graders
participated, 15 states showed significant
improvements in mathematics scores between

1992 and 1996. Of the 36 jurisdictions in which
8*-graders participated, 13 states showed
significant improvements between 1992 and 1996
(see supplemental table 18-3). No state showed a
significant decline at the 8-grade level.

Between 1978 and 1996, average scores for white
students were higher than those for black and
Hispanic students at all age levels. However, the
scores of white 13- and 17-year-olds increased at a
slower rate than the scores of their black and His-
panic peers, causing the gap in mathematics
proficiency to decrease for these racial/ethnic
groups over the last 20 years.

Average mathematics proficiency (scale score), by sex and age: 1973-96

Total Male Female
Year Age 9 Age 13 Age 17 Age 9 Age 13 Age 17 Age 9 Age 13 Age 17
1973 1219 1266 304 1218 1265 309 1220 1267 301
1978 1219 1264 1300 1217 1264 12304 1220 1265 1297
1982 1219 1269 12208 1217 1269 12302 1221 1268 12206
1986 1222 1269 1302 12222 2270 305 1222 1268 1209
1990 2230 12270 305 2229 2971 306 2230 270 303
1992 2230 2273 307 2231 2274 309 228 2272 2305
1994 31 2274 306 2232 76 309 2230 273 304
1996 2231 274 307 2233 276 310 2229 2272 2305
Average mathematics proficiency (scale score), by race/ethnicity and age: 1973-96
White Black Hispanic

Year Age 9 Age 13 Age 17 Age 9 Age 13 Age 17 Age 9 Age 13 Age 17
1973 1225 1274 310 160 1228 1270 1202 1239 1277
1978 1224 1972 12306 192 1230 1268 1203 1238 1276
1982 1224 1274 2304 195 2240 1272 1204 2252 1277
1986 1227 1274 1308 12502 249 79 1205 54 283
1990 2235 1276 310 208 249 2289 214 55 284
1992 2235 279 312 208 250 2286 2212 2259 992
1994 2237 2981 312 212 2252 2286 210 2256 2991
1996 2237 2281 313 2212 2252 2286 215 2256 2292

! Statistically significant difference from 1996.
: Statistically significant ditference from 1973.

NOTE: See the supplemental note to /ndicator 16 for further discussion of
the NAEP assessments. The mathematics proficiency scale has a range of
0 to 500. (See supplemental table 18-1 for further explanations of levels.)

Level 150: Simple arithmetic facts

Level 200: Beginning skills and understanding

The Condition of Ediication 1998.

Level 250: Numerical operations and beginning problem solving

Level 300: Moderately complex procedures and reasoning

Level 350: Multi-step problem solving and algebra

SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Assessment of Educational Progress, NAEP 1996

Trends in Academic Progress, 1997.




Indicator 18

Average mathematics proficiency (scale score)

NOTE: The mathematics proficiency scale has a range from 0 to 500. (See SOURCE: U.S. Department of Education, National Center for Education
supplemental table 18-1 for further explanations of levels.) Statistics, National Assessment of Educational Progress, NAEFP 71996
Trends in Academic Progress, 1997.
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© Achievément, Attainment, and Curriculum

Trends in the science proficiency of 9-, 13-, and 17-year-olds

Competence in science is an important outcome of education. The ability to apply scientific
information, interpret data, and make inferences about scientific findings s required in a world
that relies heavily on technological and scientific ndvances. Aside from workplace requireiments,
science proficiency is crucial in understanding envivonmental, medical, econontic, and otler

issues that confront modern socicties.

M Average science achievement scores rose for all 250 in 1996 than in 1982. Additionally, more 17-
three age levels between 1982 and 1996. How- year-olds reached levels 300 and 350 in 1996,
ever, when compared to scores from the 1970s, the exhibiting detailed knowledge and analytical un-
1996 average scores were higher at age 9, about derstanding of scientific principles and the ability
the same at age 13, and lower at age 17. to integrate specialized scientific information (see

supplemental table 19-2).
® In 1996, the average science proficiency of blacks

and Hispanics remained well below that of whites.
However, the proficiency gap between whites and
blacks at age 9 was smaller in 1996 than in 1970,
and between whites and Hispanics at age 13, the
gap was smaller in 1996 than in 1977.

There is much variation in science proficiency
scores within age groups. For example, in 1996,
the proficiency of white 9-year-olds varied by 131
scale points, from the 5* percentile to the 95* per-
centile. By comparison, the difference in the

median proficiency of white 9- and 17-year-olds

B A higher percentage of 9- and 13-year-olds dem- was 69 scale points (see supplemental table 19-3).

onstrated general science skills by reaching level
Average science proficiency (scale score), by sex and age: 1970-96

Total Male Female
Year Age 9 Age 13 Age 17 Age 9 _Age 13 Age 17 Age 9 Age 13 Age 17
1970 1225 255 1305 228 257 1314 1223 253 1297
1973 220 250 296 223 252 304 218 247 288
1977 12290 12247 2200 12222 12951 2297 12218 12244 12982
1982 1221 12250 12283 12221 256 12202 1221 12245 12275
1986 1224 1251 12289 1227 256 2205 1221 12247 12082
1990 229 255 2290 230 259 2296 227 252 2285
1992 231 258 2204 2235 260 2299 227 256 2289
1994 ‘231 257 2294 232 259 2300 2230 254 2289
1996 2230 256 2206 232 261 2300 2228 252 2292
Average science proficiency (scale score), by race/ethnicity and age: 1970-96
White Black Hispanic
Year Age 9 Age 13 Age 17 Age 9 Age 13 Age 17 Age 9 Age 13 Age 17
1970 236 263 1312 179 1215 258 _ - —
1973 231 259 304 177 205 250 — — —
1977 12330 12256 12208 1175 1208 12240 1192 1213 262
1982 12229 12257 12993 187 1217 12235 189 2226 2249
1986 12932 1256 12708 2196 222 253 199 2226 259
1990 238 264 2301 2196 26 253 2206 2232 262
1992 239 2267 2304 2200 224 256 2205 2238 270
1994 240 267 2306 201 224 257 201 2232 261
1996 239 266 2307 02 2996 260 2207 232 269
- Not available. Level 200: Understands simple scientific principles
, Statistically significant difference from 1996. Level 250: Applies general scientific information
Statistically significant from 1970 for whites and blacks, and from 1977  Level 300: Analyzes scientific procedures and data
for Hispanics. Level 350: Integrates specialized scientific information

NOTE: See the supplemental note to /ndicator 16 for further discussion of
the NAEP assessments. The science proficiency scale has a range from 0
to 500. (See supplemental table 19-1 for detailed explanations of levels.)

Level 150: Knows everyday science facts
5747 The Condition of Egucation 1998

SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Assessment of Educational Progress, NAEP 1996
Trends in Academic Progress, 1998.




“Indicator

Average science proficiency (scale score)

NOTE: The science proficiency scale has a range from 0 to 500. (See SOURCE: U.S. Department of Education, National Center for Education
supplemental table 19-1 for further explanation of levels.) Statistics, National Assessment of Educational Progress, NAEP 1996
Trends in Acadermic Progress, 1998.

The Condition of Education 1998




hievement, Attainment, and Curriculum .

International comparisons of mathematics and science

performance of 4™"-, 8™-

, and 12"-grade students

The technical and scientific skills of a nation’s

workers are a crucial component of its econonric

competitiveness. The recently completed Third International Mathematics and Science Study
(TIMSS) assessed the mathematics and science performance of students around the world. By
comparing the mathematics and science proficiency of 4"-, 8-, and 12"-graders in six wealthy
industrialized countries, it is possible to monitor U.S. progress toward the Nafional Education
Goal of being first in Hie world in mathematics and science ackicvenient.

B U.S. 4™-graders scored above the 26-nation aver-
age in both mathematics and science. In science,
only students in Korea outperformed U.S. 4"-grad-
ers, while in mathematics, U.S. 4™-graders
outperformed their peers in 12 countries and
scored below their peers in 7 countries.

U.S. 8™-graders scored above the 41-nation aver-
age in science and below the international average
in mathematics. In science, U.S. 8"-graders out-
performed their peers in 15 countries and scored
below their peers in 9 countries. In mathematics,

8"-graders in 20 countries outperformed U.S. 8"-
graders. U.S. 8"-graders had higher scores than
their peers in 7 countries.

U.S. 12™-graders scored below the 21-nation aver-
age in both mathematics and science. In science,
U.S. 12*-graders scored below students in the last
year of secondary school in 11 countries. U.S. 12"-
graders outperformed their peers in 2 countries.
In mathematics, U.S. students scored below their
peers in 14 countries and outperformed their peers
in 2 countries.

Average mathematics proficiency scores, by country, grade, and sex: 1995

4™ grade 8M-grade 12™-grade
G-7 country Total Boys Girls Total Boys Girls Total Boys Girls
Canada® 532 534 531 4527 526 530 519 4537 4504
England'? 513 %515 %510 506 508 504 — — —
France® — — — 4538 4542 4536 4523 4544 4506
Germany*® — — — 509 512 509 2495 “509 480
Italy? — — — — — — 476 490 464
Japan 597 601 503 4605 609 4600 — — —
United States’ 545 545 544 500 502 497 461 466 456
Average science proficiency scores, by country, grade, and sex: 1995
4"-grade 8™-grade 12"-grade
G-7 country Total Boys Glrls Total Boys Gilrls Total Boys Girls
Canada® 5549 553 %545 531 537 525 532 4550 ‘518
England'? %551 5555 548 552 562 542 — — —
France® — — — °498 ®506 %490 487 508 468
- Germany?®? — - — 531 542 524 497 514 478
ltaly® — — — - — — 475 495 458
Japan 574 580 567 571 4579 562 - - _
United States® 565 571 560 534 539 530 480 492 469

— Not available.

' Did not meet international sampling or other guidelines for 4" grade.
? Did not meet international sampling or other guidslines for 8" grade.
° Did not meet international sampling or other guidelines for 12" grade.
‘ Significantly higher than the United States at the .05 level.

s Significantly lower than the United States at the .05 level.

NOTE: Students in their last year of secondary school were asgessed in
whichever grade was in each country. in most countries, the 12" grade is
the last year of secondary school, but in many countries (unlike the U.S.),

The Condijtion of Education 1998

the last year may be a lower or higher grads. See the supplemental note
to this indicator for further explanation on countries that complied or did
not comply with various data collection and sampling guidelines. See the
glossary for the definition of G-7 countries.

SOURCE: International Association for the Evaluation of Educational
Achievement, TIMSS International Study Center, Mathematics
Achievement in the Middle School Years (1996), Science Achievement in
the Middle School Years (1996), Mathematics Achievement in the Primary
School Years (1997), Science Achievement in the Primary School Years
(1997). U.S. Department of Education, National Center for Education
Statistics, Pursuing Excellence: A Study of U.S. Twelfth-Grade Mathematics
and Science Achievemnent in International Context, 1998.
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Because of the high rates of non-marital childbearing,
separation, and divorce in the United States, as many as

half of U.S. children will spend part of their childhood
living apart from at least one of their parents, usually their
tathers (Zill, 1996; Furstenberg and Cherlin, 1991). Research
on the salience of nonresident fathers to children’s lives
consistently finds that their payment of child support is
important to children’s well-being. Such research, however, 1s
more mixed about the benefits of their continued contact and
involvement for children (Kelly, 1993, Furstenberg and
Cherlin, 1991).

This 1ssuc briet looks at the involvement of nonresident fathers
in one important area of children’s lives—their schools. Using
data from the 1996 National Houschold Education Survey
(NHES:96), sponsored by the National Center for Education
Statistics (NCES), it examines the extent to which nonresident
fathers are involved in their kindergartners’ through 12th
graders’ schools and whether their involvement is linked to
children’s school pertormance.

The NHES:96 asked about four types of school activities that
parents could participate in duning the school year: attending a
general school meeting, attending a regularly scheduled
parent-teacher conference, attending a school or class event,
and serving as a volunteer at the school. Resident parents
reported on whether nonresident parents who had had contact
with their children in the past year had participated in these
activities. Nonresident fathers are said to have no involvement
in their children’s schools if they have participated in none of
the activities during the current school year. They are said to
have low involvement if they have participated in only one of
the four activities. They are categorized as having moderate
involvement if they have done two of the activities. Those
who have participated in three or four of the activities are said
to be highly involved in their children’s schools.'

! Not all schools offer parents the opportunity to be involved in each of these
activities. Low involvement can result because parents do not take
advantage of available opportunities for involvement or because schools do
not offer them opportunities for involvement.

Nonresident Fathers Can Make a
Difference in Children’s School Performance

Most nonresident fathers are not very involved in their
children’s schools.

Sixly-nine percent of children in kindergarten through 12th
grade who have seen their nonresident fathers in the past

year have fathers who participated in none of the four
school activities (figure 1). An additional 13 percent of
children have nonresident fathers who participated in only one
activity.  However, eighteen percent of children have
nonresident fathers who participated in at least two of the
school activities and 9 percent have nonresident fathers who
participated in three or four of the activities.

Figure 1.Level of involvement' in school of nonresident fathers who have
seen their children within the last year’: Students in grades K-
12, 1996
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' Low involvement is participation in one activily; moderate involvement is
participation in two activities; and high involvement is participation in three
or four activities.

2 Questions on nonresident parents' involvement were only asked if children
had seen their nonresident fathers in the last year. According to the reports
of custodial parents, 75 percent of nonresident fathers had had contact with
their children in the last year.

SOURCE: U.S. Department of Education, National Center for Education
Statistics, 1996 National Household Education Survey.

Children are less likely to have ever repeated a grade or
been suspended or expelled if their nonresident fathers are
involved in their schools.

hildren in kindergarten through 12" grade are about one-
third as likely to have ever repeated a grade 1f their
nonresident fathers are highly involved in their schools (7
percent) than if their nonresident fathers are not involved in
their schools (19 percent) (figure 2). Similarly, 6" through
12" graders are half as likely to have ever been suspended or
expelled 1l their nonresident fathers are highly involved in
their schools (14 percent) than if their nonresident fathers are
not involved (30 percent). Even after controlling for such

U.S. Department of Education
Office of Educational Research and Improvement

NCES 98-117




factors as the child's race-ethnicity and sex, the resident
mother/guardian's education, household income, family type
(stepparent, mother only, or neither parent in household), and
whether the nonresident father paid any child support, children
are less likely to have ever repeated a grade or been suspended
or expelled if their nonresident tathers are involved in their
schools (U.S. Department of Education, 1997).

Figure 2.-Student outcomes, by nonresident fathers’ involvement in
school: students in grades K-12, 1996
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SOURCE:  U.S. Department of Education, National Center for Education
Statistics, 1996 National Household Education Survey.

Children are more likely to get A’s in school, to enjoy
school, and to participate in extracurricular activities if
their nonresident fathers are involved in their schools.

Roughly a third of students get mostly A’s if their fathers
arc highly involved in their schools (35 percent)
compared to just over onc-quarter if their nonresident fathers
are not involved (28 percent) (figure 2). Children also enjoy
school more and arc more likely to participate 1n
extracurncular activities 1f their nonresident fathers are highly
involved in their schools compared to if they are not involved.

Forty-five percent of children whose nonresident fathers are
highly involved in their schools are said to enjoy school
compared to 34 percent whose nonresident fathers are
mvolved.  Similarly, 87 percent of kindergarten through st
graders and 92 percent of 6™ through 12" graders whose
nonresident fathers are involved in their schools participate in
extracurricular  activities compared to 72 percent of
kindergarten through 5™ graders and 73 percent ol 6" through
12"™ graders whose nonresident (athers are not involved in their
schools. Even after controlhing for the child's race-ethnicity
and sex, the resident mother/guardian's education, household
income, family type, and whether the nonresident father paid
any child support, children are more likely to get mostly A’s,
to enjoy school, and to participate in extracurricular activities
if their nonresident fathers are involved 1n their schools than if
they are not (U.S. Department of Education, 1997).

Discussion

onresident fathers’ participation 1n  school activities

makes a difference in their children’s school

performance.  Inconsistencies about the bencfits of
nonresident fathers’ continued involvement with their children
in extant studies may be due in large part to the fact that
contact is often used to measure involvement. These results
show that it 1s not contact, per se, that is associated with
improved student outcomes, but rather active participation in
children’s lives through involvement in their schools that
makes a difference.  The majority of nonresident fathers,
however, are not involved in their children’s schools.

References and Related Publications

Furstenberg, F.F. and Cherlin, A. (1991). Divided Families: What Happens to
Children When Parents Part. Cambridge, MA: Harvard Umiversity
Press.

Furstenberg, F.F., Nord, C. W, Peterson, I.L., and Zill, N. (1983). 'The Life
Course of Children of Divorce. American Sociological Review, 48(5):
656-668.

Kelly, J.B. (1993). Current Research on Children's Postdivorce Adjustment:
No Simple Answers. Family and Conciliation Courts Review 31(1): 29-
49.

U.S. Department of Education, National Center for Education Statistics.
(1997). Fathers' Involvement in their Children’s Schools. NCES 98-
091, by Christine Winquist Nord, DecAnn Brimhall, and Jerry West.
Washington, DC.

Zill, N. (1996). Family Change and Student Achievement: What We Have
Learned, What It Mcans for Schools. In A. Booth and J.F. Dunn, eds.
Family-School Links: How Do They Affect Educational Outcomes?
Mahwah, NJ: Lawrence Erlbaum Associates, 139-174.

Collins et al. Washington, DC.

Issue Briefs present information on education topics of current interest. All estimates shown are based on samples and are subject to sampling
variability. All diffcrences discussed arce statistically significant at the .05 level. In the design, conduct, and data processing of NCES surveys,
cfforts are made to minimize the cffects of nonsampling crrors, such as item nonresponse, measurement error, data processing crror, or other
systematic error. For additional details on NHES:96 data collection methods and definitions, see U.S. Department of Education, National Center
for Education Statistics. (1997.) National Household Education Survey of 1996: Data File User's Manual, Vol. 1, NCES 97-425, by Mary A.

This Issue Brief was prepared by Christine Winquist Nord of Westat. To obtain standard errors or definitions of terms for this Issue Brief, or to
obtain additional information about the National Household Education Survey, contact Jerry West (202) 219-1574. To order additional copics
of this Issue Brief or other NCES publications, call 1-800-424-1616. NCES publications are available on the Internet at http://nces.ed.gov.

NCES 98-117




NATIONAL CENTER FOR EDUCATION STATISTICS

April 1998

arent involvement in children$ education is important for

children$ school success (U.S. Department of Education,
1994; Henderson and Berla, 1994). Not all children, however,
have parents who arc involved in their schools. This issue brief
examines factors that are associated with fathers' and mothers'
involvement in their childrend schools among children in
kindergarten through [2th grade living in two-parent and in
single-parent families. The data for this analysis come from the
1996 National Houschold Education Survey (NHES:90),
sponsored by the National Center for Education Statistics
(NCES).

The NHES:96 asked about four types of school activities that
parents could participate in during the school year: attending a

general school meeting, attending a regularly scheduled parent—

teacher conference, attending a school or class event, and serving
as a volunteer at the school. Parents who participated tn none or
only one activity are said to have low involvement. Parents who
participated in two activities are described as having moderate
involvement. Parents who participated in three or four activities
are said to be highly involved in their childrens schools.'

Factors Associated With Fathers' and Mothers’
Involvement in Their Children's Schools

Children in elementary school are more likely than children
in middle or high school to have parents who are highly
involved in their schools.

others and fathers in two-parent and in single-parent

families tend to decrcase their involvement in their
children$ schools as their children move from clementary 1o
middle to high school (table 1). Among children in kindergarten
through 5th grade, 69 percent of children living in two-parent
families and 60 percent living in mother-only families have
mothers who are highly involved in their schools. Among
children in grades 9 through 12, however, only 39 percent of
children living in two-parent families and 32 percent living in
mother-only families have mothers who are highly involved in
their schools. Similarly, the proportion of children living in two-
parent families with fathers who are highly involved in their
schools decreases from 30 percent in elementary school to 23
percent in high school. Part of the decrease in parental
involvement is due to schools offering parents fewer opportunities
for involvement as children grow older (U.S. Department of
Education, 1997).

Table 1.—Percent of children whose parents are involved in their schools by level of involvement™ and selected child and
family characteristics: Students in grades K-12, 1996
Two-parent families Single-parent families
Mother Father Mother Father
Low High Low High Low High Low High
Child’s grade level
Kindergarten - 5* prade 12 69 43 30 16 60 21 53
6™ - 8" grade 22 51 50 25 28 45 29 53
9" 12" grade 36 39 54 23 43 32 40 27
Parent's education’
Less than high school 43 31 72 10 40 32 35 41
High school or equivalent 24 51 55 21 28 46 34 36
VoTech or some college 18 59 45 28 21 56 25 51
Bachelor's degree 12 69 i5 37 13 64 22 54
Graduate/professional school 10 70 31 41 18 62 19 67
Household income
Less than $25,000 32 42 66 15 29 45 31 43
$25,000 - 34,999 24 52 56 21 22 53 30 38
$35,000 - 49,000 19 59 44 29 19 58 32 45
$50,000 - 74,999 16 61 38 32 16 64 19 57
$75,000 or more 13 68 35 37 19 57 18 64
! Low involvement is participation in none or only one activity. High involvement is participation in three or four activities. Percents are computed across rows but do not
sum to 100 because the percent with moderate involvement is not shown.
? Education of mother for mother's involvement and education of father for father's involvement.
SOURCE: U.S. Department of Education, National Center for Education Statistics, 1996 National Household Education Survey.

1 . . .

Not all schools offer parents the opportunity to be involved in each of these
activitics. Low involvement can result because parents do not take advantage of
available opportunities for involvement or because schools do not offer them

.pporlunilies for involvement.

U.S. Department of Education
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Children with more family resources as measured by parents’ mothers and fathers are highly involved in their schools are more
education and household income are more likely than apt 1o have families that share activities with them such as
children with fewer resources to have parents who are highly reading stories or visiting the library with them or who expect
involved in their schools, that they will graduate from a 4-year college (table 2).
egardless of whether children live in two-parent or in single- Discussion

arent families, the proportion of children whose mothers or
fathers are highly involved in their schools increases as their Most children in elementary school have parents who are
parents’education level increases. Among children living in two- involved in their schools, but by the time children reach
parent families, 31 percent have mothers who are highly involved high school a much smaller proportion have parents who remain
in their schools if their mothers have less than a high school highly involved in their schools. Although part of the decrease is
education, while 70 percent have highly involved mothers if their attributable to schools offering parents fewer opportunities for
mothers have graduate or professional school experience. involvement, parents too are siepping back as their children grow
Similarly, 10 percent of children in two-parent families whose older. Rescarch suggests, however, that adolescents benefit when
fathers have less than a high school education have highly their parents are involved (U.S. Department of Education, 1997).
involved fathers, while 41 percent whose fathers have graduate or
professional school expericnce have highly involved fathers. Children who are advantaged in tcrms of parental education

and household income are more likely than other children to

Children arc also more likely to have mothers' and fathers' who have parents who are highly involved in their schools.
arc highly involved in their schools as household income Furthermore, children who have highly involved parents are
increases.  Sixty-eight percent of children living in two-parent also generally more likely to share activities with them and to
families with household incomes over $75,000 have highly have parents who have high educational aspirations for them,
involved mothers compared to 42 percent in houscholds caming
less than $25.000 (table 1). References and Rolated Publications
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- .mothers' and fathers' involvement in school. Children whose

Table 2.—Percent of children with sclected sources of social capital, by level of parental involvement' in their schools and
family type: Students in grades K-12, 1996

Two-parent families Single-parent families
Mother Father Mother Father
Low High Low High Low High Low High

In the past week, someone in the family’...

told child a story 55 72 64 74 58 72 71 71

worked on a project with child 53 70 60 72 47 65 66 64
In the past month, someone visited®...

the library with child 32 59 44 62 26 52 32 47

a museum or historical site with child 11 25 15 29 13 24 9 26
Parent expects youth will graduate from a 4-year college® 75 91 79 92 72 87 56 90

' Low involvement is participation in none or only one activity. High involvement is participation in three or four activities.
? Children in Kindergarten - 5* grade.
} Students in 6™ - 12" grade.

SOURCE: U.S. Department of Education, National Center for Education Statistics, 1996 National Household Education Survey.
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Until recently, fathers were the hidden parent in research
on children’s well-being. Their importance to children’s
financial well-being was widely accepted, but their
contribution to other aspects of children’s development was
often assumed to be secondary to that of mothers and was not
usually examined. Reflecting this bias in research on child
development, many federal agencies, and programs dealing
with family issues focused almost exclusively on mothers and
their children. In 1995, President Clinton issued a
memorandum requesting that all executive departments and
agencies make a concerted effort to include fathers in their
programs, policies, and research programs where appropriate
and feasible (Clinton, 1995). This new attention devoted to
fathers is not intended to lessen the focus on the important
role that mothers play in their children’s lives, but rather to
highlight the fact that fathers arc important too.

Research stimulated by the new interest in fathers suggests
that fathers’ involvement in their children’s schools does
make a difference in their children's education (U.S.
Department of Education, 1997). This issue brief looks at the
extent to which fathers are involved in their kindergartners’
through [2th graders’ schools using data from the 1996
National Household Education Survey (NHES:96), sponsored
by the National Center for Education Statistics (NCES). The
involvement of fathers in two-parent and in father-only
families 1s presented and contrasted with that of mothers in
two-parent and in mother-only families.'

The NHES:96 asked about four types of school activities that
parents could participate in during the school year: attending
a general school meeting, attending a regularly scheduied
parent-teacher conference, attending a school or class event,
and serving as a volunteer at the school. Parents are said to
have low involvément in their children’s schools if they have
done none or only one of the four activities during the current
school year. They arc categorized as having moderate
involvement if they have done two of the activities. Those
who have participated in three or four of the activities are said
to be highly involved in their children’s schools.”

! The analyses are restricted to children living with biological, step, or adoptive
fathers. Children living with foster fathers are excluded.

How Involved Are Fathers in Their

Children’s Schools?

Fathers in two-parent families are less likely than mothers
in two-parent families to be highly involved in their
children’s schools. Indeed, many fathers in two-parent
families are relatively uninvolved in their children’s
schools.

he proportion of children living in two-parent families

with highly involved fathers is about half of the
proportion with highly involved mothers, 27 percent and 56
percent, respectively (figure 1). Nearly half of children in
two-parent families have fathers who participated in none or
only one of the four activities since the beginning of the
school year. In contrast, only 21 percent of children living in
two-parent families have mothers with such low participation
in their schools.

Figure 1.—Level of fathers’ and mothers’ involvement* in school, by
family type: Students in grades K-12, 1996
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*Low involvement is participation in none or only one activity; moderate involvement
is participation in two activities; and high involvement is participation in three or four
activities.

SOURCE: U.S. Department of Education, National Center for Education Statistics,

1996 National Household Education Survey.

? Not all schools offer parents the opportunity to be involved in each of these
activities. Low involvement can result because parents do not take advantage
of available opportunities for involvement or because schools do not offer them
opportunitics for involvement.
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Fathers and mothers who head single-parent families are
virtually identical in their level of involvement in their
children’s schools. Their level of involvement, in fact, is
quite similar to mothers in two-parent families.

hildren living with single fathers or with single mothers

are about cqually likely to have parents who arc highly
involved in their schools, 46 percent and 49 percent,
respectively. Both fathers and mothers who head single-
parent families have levels of involvement in their children’s
schools that arc quite similar to mothers in two-parent
families and are much higher than fathers in two-parent
families. '

Fathers in two-parent families are more likely to attend
school or class events or general school meetings than they
are to attend parent-teacher conferences or to volunteer at
their children’s schools.

In two-parent familics, there arc two activities for which
fathers” involvement approaches that of mothers:
attendance at school or class cvents (such as a play, science
fair, or sports event) and attendancc at general school
meetings (figure 2). Fathers may find it easier to attend these
types of activities because they are more likely than the other
two to occur during non-school and non-work hours. Fathers
in father-only familics are more likely than fathers in two-
parent families to participate in these and other activitics, so
work constraints are not the sole explanation for low
involvement among fathers in two-parent families.

Discussion

he observed patterns of fathers’ involvement in their

children’s schools by family structure are consistent with
existing research (Cooksey and Fondell, 1996) and with the
notion that there is a division of labor in two-parent families,
with mothers taking more responsibility for child-related
tasks, whereas in single-parent families ihe lone parent
assumes the responsibility. Fathers and mothers in two-
parent families may be operating under the mistaken
assumption that fathers do not matter as much as mothers
when it comes 1o involvement in their children's school. The
results also support research which finds that single fathers
and mothers are more similar in their parenting behavior than
arc mothers and fathers in two-parent families (Thomson,
McLanahan, and Curtin, 1992).

The low participation of fathers in two-parent families offers
schools an opportunity to increcase overall parental
involvement. By targeting fathers, schools may be able to
make greater gains in parental involvement than by targeting
mothers or parents, in general. This is not to say that schools
should not continue to welcome mothers' involvement. But,
because mothers already exhibit relatively high levels of
participation in their children’s schools, there is less room to
increase their involvement. Moreover, increasing fathers’
involvement is likely to help children do better in school
(U.S. Dcpartment of Education, 1997).

Figure 2.—Percent of children whose fathers and mothers participated in
each school activity, by family type: Students in grades K-12,
1996
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1996 National Household Education Survey.
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chool-based extended-day programs were first introduced in
S the 1940s to provide carc for the school-aged children of
mothers who worked during the Second World War (Tuttle 1995).
Today, schools are responding similarly to the need for nonparental
care of children created by recent demographic trends, such as the
increased labor force participation of mothers with young children
(U.S. Bureau of the Census 1994) and the increased numbers of
single-parent families (Center for the Study of Social Policy 1994).
Schools are also responding to the growing interest in supplemental
educational enrichment programs (Scppanen ct al. 1993),
particularly for children in high-poverty schools who often lack
opportunities outside of school to extend their learning. In a
previous Issue Brief, the availability of extended-day programs in
public and private elementary and combined schools was found to
have increased between 1987-88 and 1990-91 (Rossi ct al. 1996).
This brief updates and expands upon those findings by presenting
data on extended-day programs drawn from the 1987-88, 1990-91,
and 1993-94 Schools and Staffing Surveys (SASS), conducted by
the National Center for Education Statistics (NCES).

From 1987-88 to 1993-94, both public and private schools
increasingly offcred extended-day programs; in cach survey
year, a greater percentage of private schools offered these
programs than did public schools.

F rom 1987-88 to 1993-94, thc availability of extended-day
programs among public elementary and combined schools
ncarly doubled—from about 16 percent in [987-88 to about
30 percent in 1993-94 (tablc 1). In the private sector, although about
one-third of elementary and combined schools offered extended-day
programs in 1987-88, nearly onc-half of private schools offcred
extended-day programs in 1993-94. (A combined school includes
grades higher than the eighth and lower than the seventh.)

Although private schools enroll fewer than one-tenth of the students
cnrolled in public schools, extended-day programs were more often
found in private schools than in public schools in cach survey year.
Moreover, private schools had higher participation rates than public
schools in 1993-94; about 18 percent of private school students,
compared to about 11 percent of public school students, participated
in their schools’ extended-day programs.

Extended-day programs were least available in rural schools.

n all three survey ycars, the percentages of rural schools

l reporting available extended-day programs were much smaller
than the percentages of central city and urban fringe schools in both
e public and private sectors. Among public schools in 1993-94,
about 18 percent of clementary and combined rural schools had

Schools Serving Family Needs:
Extended-Day Programs in Public and

Private Schools

Table 1. Percentage of public and private elementary and E;
combined schools offering extended-day programs, [
and percentages of students participating in these §
programs: 1987-88, 1990-91, and 1993-94

Percent of schools Percent of students
with programs available participating* B
1987-88 1990-91 1993-94 1993-94
Public 15.5 252 29.7 1.5

Locale

Central city 25.2 36.0 422 12.6

Urban fringe 21.4 344 369 10.0

Rural 6.7 14.7 18.3 8.1
Minority enrollment .

(<20%) 12.6 223 252 8.4

(20-49%) 17.0 257 344 9.7

(>50%) 22.6 322 353 14.1
Free/reduced-price

lunch recipients

<20% 18.7 28.8 32.0 9.4

20-49% 11.6 233 275 9.2

>5(1% 16.8 237 298 13.0

Private 33.2 425 48.4 17.8

Locale

Central city 445 S8.5 64.2 19.6

Urban fringe 37.2 474 54.0 17.0

Rural 17.4 23.1 238 12.6
Minority enrollment

(<20%) 28.1 5.7 40.6 14.6

(20-49%) 473 59.0 619 249

(>50%) 483 56.5 712 225
Orientation

Catholic 26.1 44.8 55.7 14.0

Other religious 29.8 339 398 209

Nonsectarian** 54.2 62.0 58.4 21.8

* Calculated including only those schools reporting extended-day program

enrollments greater than zero (excluding prekindergarten students).

** Nonsectarian schools are nonreligious-oriented private schools.

SOURCE: U.S. Department of Education, National Center for Education

Statistics, 1987-88, 1990-91, and 1993-94 Schools and Staffing Surveys

"('Public and Private School Questionnaires).

these programs, compared to almost 37 percent of urban fringe
schools and approximately 42 percent of central city schools. In
schools that offered extended-day programs, the percentages of
students participating were greater in central city than rural schools.
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From 1987-88 to 1993-94, extended-day programs were
consistently inore available in high-minority schools than in low-
minority schools.

n both scctors and across all threce survey years, a higher

proportion of high-minority schools (i.c., schools with 50
percent or more minority students) had extended-day programs than
did low-minority schools (i.e., schools with fewer than 20 percent
minority students). In 1993-94, approximately 71 percent of high-
minority private schools compared to about 41 percent of low-
minority private schools offered such programs. In addition, among
both public and private schools in 1993-94, the percentages of
students participating in cxtended-day programs were higher in
high-minority schools than in low-minority schools.

In 1993-94, the participation rate in extended-day programs
was higher in high-poverty schools than in low- or medium-
poverty schools, although the availability of programs in these
schools wus stinilar.

n 1993-94, about 30 percent of high-poverty schools

(i.e., schools in which 50 percent or more of the students receive
free or reduced-price lunch) offered extended-day programs;
32 percent of low-poverty and about 28 percent of medium-poverty
schools (i.e., schools in which less than 20 percent or 20—49 percent
of the students receive free or reduced-price lunch) offered these
programs. However, students in high-poverty schools were more
likely than students in low- and medium-poverty schools to
participate in the extended-day programs. In 1993-94, 13 percent of
students in schools with 50 percent or morc free or reduced-price
lunch recipients participated, compared to about 9 percent of
students in schools in the other two free-lunch categories.

The availability of extended-day programs increased more in
Catholic schools than in other private schouls; by 1993-94,
similar percentages of Catholic and nonsectarian private schools
offered extended-day programs.

n 1987-88, nonsectarian private schools were much more likely
I to offer extended-day programs than Catholic schools. By 1993-
94, the percentages of nonsectarian and Catholic schools offering
such programs were similar due to the fact that the proportion of
Catholic schools offering cxtended-day programs more than
doubled between 1987-88 and 1993-94—from about 26 percent in
1987-88 to almost 56 percent in 1993-94. In comparison, the
availability of extended-day programs in nonsectarian and other
religious private schools increased by about 4 percentage points and
10 percentage points, respectively, between 1987-88 and 1993-94.
By 1993-94, the percentage of private school students participating
in these programs was 14 percent in Catholic schools, compared to
about 21 percent in both other religious and nonscctarian schools.

Discussion

hese data suggest that schools are responding to the need for
T nonparental care of children. Between 1987-88 and 1993-94,
increasing percentages of public and private clementary and
combined schools offered cxtended-day programs. The availability
of these programs, however, continued to be greater in private than
public schools, in central city and urban fringe than rural schools,
and in high-minority than low-minority schools. The percentage of
students participating in extended-day programs in 1993-94 was
lower in Catholic schools than in other religious or nonsectarian
schools. In addition, although the percentages of high-, medium-,
and low-poverty schools offering programs were similar, the student
participation rate was higher in high-poverty than in low- or
medium-poverty schools. The higher participation rate in high-
poverty schools may signify the success of efforts to provide poor
children with opportunitics to extend their learning time beyond the
regular school day.

These findings raise additional research questions that reach beyond
the SASS data. For example, do the differences in program
availability reflect differences in demand for extended-day services?
Is the availability of extended-day programs adequate to mect the
needs of single-parent and dual-working-parent families? What
percentage of the students participating in extended-day programs
do so because of parental interest in academic enrichment versus
child care? How do thesc programs vary in focus, activitics
provided, and student populations scrved? How do school systems
pay for and staff their extended-day programs?
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Children in the United States come from a variety of family situ-
ations, income strata, and cultural backgrounds. As a result, our
Nation’s schools are faced with unique challenges as they strive
to provide equal educational opportunities to all students.’
Factors such as family income, family structure, and parents’
education have been shown to influence a child’s educational
opportunities. Today, of the 4 million babies born each year, near-
ly one out of eight is born to a teenage mother, one out of four to
a mother with less than a high school education, almost one out
of three to a mother who lives in poverty, and one out of four to
an unmarried mother.” These conditions have been shown to be
associated with children experiencing problems such as repeating
a grade, requiring special education services, and being suspend-
ed and dropping out of school >

Students from racial/ethnic minority backgrounds and low
income families are more at risk for poor school outcomes and
are becoming an increasing share of the student population.*
Since the mid-1960s, studies have linked the educational disad-
vantage of minority students to a combination of out-of-school
factors, many of which center on family characteristics, such as
poverty and parents’ education.” The data contained in this
report highlight similar findings.

Changes over time in the composition of students in terms of fac-
tors such as student English language proficiency, family income,
parents’ education, and family structure affect the social context
of education. In the essay that follows, associations between
these student-level social factors and different indicators of edu-
cational access and progress are reviewed. For each student back-
ground factor, the essay will point out how these factors have
changed for families and children over time, as well as how they
affect various racial/ethnic groups.




The social context of schooling is also a function of how students
with various characteristics are distributed across schools. The
last half of this essay examines differences in school climate and
human and financial resources in high and low poverty schools.
The data on these factors reflect changing conditions that schools
must confront in order to be effective. In order to provide equal
educational opportunity, policymakers must be aware of differ-
ences in the background of students, as well as differences in the
climate and resources of schools.

Social background factors such as race/ethnicity, limited English
proficiency, family income, parental education, and family struc-
ture are associated with various levels of educational access and

different educational outcomes. For example, differences in
preprimary enrollment, incidence of early childhood academic
and behavioral problems, level of student achievement, and the
likelihood of dropping out of school or going on to college after
graduation are each associated with various social background
factors. Such factors are interrelated, however, and must be
examined jointly when trying to understand the effect of any sin-
gle factor on education. For example, a recent study showed that
variation in student performance associated with family struc-
ture disappeared when other factors, such as family income, fam-
ily size, and parents’ education level, are taken into account.’®
Several examples of the association between social and educa-
tional access and outcomes contained in this report are summa-
rized below.

* Poverty is negatively associated with enroll-
ment rates in early childhood education
programs.

Differences in enrollment rates in early childhood education
across levels of poverty may indicate differential access to this




level of education. For example, in 1995, 3- and 4-year-olds from
families who were classified as poor (a measure of a family’s
composition and income) were less likely to be enrolled in
preprimary education than 3- and 4-year-olds from families who
were classified as non-poor (24 and 52 percent compared to 42
and 64 percent, respectively).7

e Children in single parent families are more
likely to experience early school problems and
are less likely to participate in early literacy
activities than children in two parent families.

Family structure is associated with children’s early literacy activ-
ities and early school problems. In 1995, 3- to 5-year-olds living
with two biological or adoptive parents were more likely to have
been read to three or more times a week, to have been told a story
once a week, or to have visited the library in the previous month
than 3- to 5-year-olds living with one biological or adoptive par-
ent.® Moreover, first- and second-graders aged 6-8 living with
one biological or adoptive parent were more likely to experience
academic problems and to have their parents report that they
were academically below the middle of their class than those stu-
dents living with two biological or adoptive parents.9

» Parents’ education level is strongly associated
with student achievement.

In general, children of parents with higher levels of education
perform better, on average, on assessments of student achieve-
ment. For example, in 1994, 13- and 17-year-olds whose parents
had at least some college had higher mathematics and science
proficiency scores than those whose parents did not finish high
school. Parents’ educational attainment was positively related to
reading]O and writing“ scores as well.



* Difficulty speaking English is associated with
dropping out of school.

In 1995, of those 16- to 24-year-olds who spoke a language other
than English at home, the dropout rate of those who had diffi-
culty speaking English (44 percent) was substantially more than
that of those who did not have difficulty speaking English (12
percent).]2

* High school graduates from high income fam-
ilies are more likely than high school gradu-
ates from low income families to go directly to
college.

High school graduates from low income families were more like-
ly to go directly to college in 1995 than in 1972.13 still, in 1995, 34
percent of high school graduates from low income families went
directly to colle§e, compared to 83 percent of those from high
income families.'*

The learning environment of schools can be enhanced by what
students with a variety of backgrounds and interests bring with
them; however, heterogeneity of student ability levels and prepa-
ration for school may create increased challenges for schools to
meet the needs of students from different social backgrounds.
This section describes changes in the social background charac-
teristics of children in general, as well as of children from various
racial / ethnic groups.




RACIA.I,/ ETHNIC MAKEUP OF STUDENTS

A greater racial/ethnic diversity of students is related to more
heterogeneity of language and culture in our Nation’s schools.
Many minority students come from poverty or non-English lan-
guage backgrounds and may be at greater risk of not succeeding
in school than other children.

* Minority students are projected to make up an
increasing share of the school age population
during the coming decades.

Racial and ethnic diversity has increased substantially in the
United States in the last two decades, and is projected to
increase even more in the decades to come. In 1995, 67 percent

Percentage change in the population of children
aged 5-17, by race/ethnicity

Percentage change

Race/ethnicity 1993 to 2000 2000 to 2020
White
Aged 5-13 29 -11.2
Aged 14-17 10.1 -10.3
Black
Aged 5-13 12.9 154
Aged 14-17 11.5 20.0
Hispanic _
Aged 5-13 29.8 47.0
Aged 14-17 23.6 60.6
Other
Aged 5-13 32.5 67.2
Aged 14-17 45.1 73.3

SOURCE: NCES, Youth Indicators 1996, Indicator 2.




of U.S. children aged 5-17 were white, 15 percent were black, 13
percent were Hispanic, and 5 percent were Asian/Pacific
Islander, American Indian, and Alaskan Native.'” Between 2000
and 2020, the number of minority children aged 5-17 is projected
to grow much faster than the number of white children. Between
2000 and 2020, it is projected that there will be 61 percent more
Hispanic children aged 14-17 and 47 percent more Hispanic chil-
dren aged 5-13. The numbers of Asian/Pacific Islander,
American Indian, and Alaskan Native children aged 14-17 is pro-
jected to increase by 73 percent, while the number of those chil-
dren aged 5-13 is projected to grow by 67 percent. In contrast,
between 2000 and 2020, the number of white children aged 5-13
is projected to decrease by 11 percent, and the number of white
children aged 14-17 is projected to decrease by 10 percent.

DIFFICULTY SPEAKING ENGLISH

Children who speak languages other than English at home and
who have difficulty speaking English face great challenges pro-
gressing through school. By law, school systems across the
United States must provide services for children who have diffi-
culty speaking English. Difficulty speaking English is most com-
mon among immigrant children and the U.S.-born children of
immigrants.

* The percentage of children having difficulty
speaking English increased in recent years.

Between 1979 and 1989, the percentage of children aged 5-17 in
the United States who spoke a non-English language at home
and who had difficulty speaking English increased from 3 to 5
percent and remained at 5 percent between 1989 and 1995.
Hispanic children were more likely to have difficulty speaking
English than their white or black peers. In 1995, 31 percent of
Hispanic children spoke a non-English language at home and
had difficulty speaking English, compared to 1 percent each of




black and white children. The percentage of Hispanic children
who spoke a non-English language at home and who had diffi-
culty speaking English increased slightly between 1979 and
1995."°

Percentage of children aged 5-17 who spoke a language other
than English at home and who spoke English with difficulty,”
by race/ethnicity: 1979, 1989, 1992, and 1995

Race/ethnicity 1979 1989 1992 1995
Total 3 5 5 5
White 1 1 1 1
Black — 1 2 1
Hispanic 29 28 30 31

—Too few sample observations for a reliable estimate.

*Respondents were asked to rate the child’s ability to speak English using the fol-
lowing scale: “not at all,” “not well,” “well,” or “very well.” All those who
reported less than “very well” were categorized as having difficulty speaking
English.

SOURCE: U.S. Department of Commerce, Bureau of the Census, October Current
Population Surveys.

SOCIOECONOMIC STATUS

Many studies have found that students’ socioeconomic status
(SES) is associated with their likelihood of success in school.
Whether measured by parents’ income, occupational prestige, or
level of education, students from low SES families are more like-
ly to experience school failure than those from higher SES fami-
lies."” Differences in the educational success of minority groups
are also confounded by differences in the average SES level of
minority and white families.'® The rest of this section summa-
rizes the changes in SES factors, which include family income,
poverty rates, and parents’ education level.



* Although median family income has increased
substantially since 1950, there has been littie
gain since 1970. Median family income in
black and Hispanic households remains at
about 60 percent of income in white house-
holds.

Median family income, in constant dollars, increased substantial-
ly between 1950 and 1970; however, median family income
showed no real gains in the 1970s, a modest increase during the
1980s, and a decline between 1989 and 1993." Income in black
and Hispanic households remains much less than that in white
households. In 1993, the median family income for whites was
$39,300, compared to $24,542 for blacks and $23,654 for
Hispanics. These income differences by race/ethnicity are also
evident in poverty rates.

* In 1995, both black and Hispanic children
were more than twice as likely as white chil-
dren to live in poverty.

The proportion of children under 18 who lived in families with
incomes below the poverty level decreased substantially during
the 1960s and then rose from 1970 to 1983. Between 1983 and
1995, the poverty rate for children fluctuated between 19 and 22
percent. Throughout the period, minority children were more
likely to live in poverty than white children. In 1995, both black
and Hispanic children (42 and 39 percent, respectively) were
more than twice as likely as white children (16 percent) to live in
poverty. Children living with two married parents were also
much less likely to live below the poverty level than children liv-
ing only with their mother (6 percent of children compared to 32
percent).




Percentage of children less than 18 years old who lived in
families with incomes below the poverty level:
Selected years 1960-95

Percent
100

80

60

40

20

‘65 '70 75 ‘80 ‘85 ‘90 ‘95

Year

SOURCL: U.S. Department of Commerce, Bureau of the Census, Current
Population Reports, Series P-60, “Income, Poverty, and Valuation of Non-cash
Benefits: 1994” (based on March Current Population Surveys); and Bureau of the
Census, Current Population Reports, ’60-194, Poverty in the United States: 1995,
1996.

* Poverty rates are much higher in the United
States than in many other industrialized
countries.

The percentage of children living below the poverty line, adjust-
ed for the impact of taxes and governmental transfers on income,
suggests how effective government fiscal policies are at reducing
income inequalities and poverty in a society. Among countries
with data available, the United States was the only wealthy
industrialized country to have double-digit child poverty rates
(20.4 percent in 1986) after adjusting for taxes and governmental
transfers.”’ The post-transfer poverty rates for children in the
United States were between two and seven times higher than
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Percentage of children (aged 17 or younger) whose family
income is below 40 percent of adjusted median family
income, by tax and transfer status and country

Before After
G-7 Country Year transfer transfer
Canada 1987 15.7 9.3
France 11984 21.1 4.6
West Germany (former) 1984 8.4 2.8
United Kingdom 1986 27.9 7.4
United States 1986 22.3 20.4

NOTE: No data were available for Italy and Japan.

SOURCE: NCES, Educational Indicators: An International Perspective, 1996,
Indicator 35.

comparable rates in Canada, France, former West Germany, and
the United Kingdom.

Parents’ education levels are strongly associated with family
income levels. Disentangling the separate effects of parents’ edu-
cation and family income on children’s education is extremely
difficult. Both are, in fact, often used as proxies for SES.
Independent of income, however, parents’ level of education
may influence the value that parents place on education, which
in turn can influence their children’s educational attainment.?
While median family income has been relatively stagnant (in
constant dollars) since 1970, the average education level of par-
ents has been increasing. Changes in parents’ education levels
may be an indicator of changes in families’ ability to support and
promote education for their children.

* Parents’ education levels have increased
dramatically since 1970.

The average education level of parents has continued to increase.
For example, the percentage of fathers with less than a high
school education declined from 43 percent in 1970 to 19 percent




Percentage distribution of the highest education level of
mothers with children aged 15-18: 1970, 1980, and 1990

1970

1980

1990

SOURCE: RAND, Student Achicvement and the Changing American Family, 1994.

in 1990. Over the same 20-year period, the percentage of fathers
with a bachelor’s degree or higher increased from 13 to 23 per-
cent. The percentage of mothers with less than a high school
diploma declined from 38 to 17 percent between 1970 and 1990,
while the percentage with a bachelor’s degree or higher dou-
bled.” There is some evidence that this increase has had an
impact on student performance. A recent study on family char-
acteristics and test scores found that parents’ education was the
famil);4characteristic most strongly related to student achieve-
ment.

* Parents’ level of education remains higher for
white children than for black or Hispanic
children.

Although the average highest education level of parents has
increased considerably, black and Hispanic children remain more
likely than white children to have parents who did not graduate
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from high school and are less likely than white children to have
parents who graduated from college. For example, in 1995, 16
percent of black and 27 percent of Hispanic children aged 3-5
had parents who had not completed high school, compared to 4
percent of their white counterparts.

Percentage distribution of the highest education level of
parents with children aged 3-5, by race/ethnicity: 1995

White

Black

Hispanic

Other

SOURCE: NCES, National Household Education Survey, 1995.

FAMILY STRUCTURE

The definition of a “family” has changed greatly in the past three
decades. Today children may live in a variety of family struc-
tures. For example, in 1995, 25 percent of children aged 6-8 lived
with a single parent, 3 percent lived with other relatives, and 64
percent lived with two biological or adoptive parents.

Different family structures are associated with different educa-
tional outcomes, even though the effects of family structure are
likely to be confounded by family income, parents’ education




level, race/ethnicity, and the amount of time that parents partic-
ipate in their children’s education.” Because different family
structures are associated with different educational outcomes, it
is important to examine how the structure of families has
changed over time.

Percentage distribution of children from birth to age 8,
by family structure: 1995

Birth to Aged Aged

Family structure age 2 3-5 6-8

Total 100.0 100.0 100.0
Two biological or

adoptive parents 72.4 67.0 64.0
One biological or

adoptive parent 242 25.7 25.3
One biological and

one stepparent 1.3 4.7 7.8
Other relatives 2.0 2.7 29

NOTE: Details may not add to totals due to rounding.
SOURCE: NCES, National Household Education Survey, 1995.

» The proportion of children living in single par-
ent families has more than doubled since
1970. In 1994, black children were three
times more likely than white children to live in
a single parent family.

The proportion of children living in single parent families
increased sharply during the 1970s and continued to rise slowly
through the early 1990s. In 1994, 25 percent of children under age
18 lived in single parent families, while 11 percent did so in 1970.
Between 1970 and 1994, the percentage of black children living in
a single parent family nearly doubled. In 1994, 60 percent of black
children lived in single parent families compared to 19 percent of
white children and 29 percent of Hispanic children.®®
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Percentage of children under age 18 living in single parent
families, by race/ethnicity of family householder:
Selected years: 1965-94

Percent

100
80
60
40

20

'65 70 75 '80 ‘85 ‘90 '93'94
Year

SOURCE: NCES, Youth Indicators 1996, Indicator 11.

An analysis of the social context of education cannot be complete
unless it also examines differences in the schooling environment
across low and high poverty schools.”” Research has shown that
student performance is strongly related to the educational back-
grounds and aspirations of other students in the school.?® This
context or composition effect has been found to be particularly
strong for low income students. For example, low income stu-
dents in schools with small concentrations of such students have
higher achievement and graduation rates than their counterparts
in schools with high concentrations of low income students.?’

The percentage of students receiving free or reduced-price lunch-
es in school is the most widely available and comparable mea-



sure of school poverty concentration.™ For the purpose of this
essay, “low poverty” is a term used to describe public schools in
which 5 percent or fewer of the students are eligible to receive
free or reduced-price lunches, and “high poverty” is used to
describe public schools in which more than 40 percent of stu-
dents are eligible to receive free or reduced-price lunches.

* Minority students are more likely than white
students to attend high poverty schools.

Differences in climate or in the distribution of resources between
high and low poverty schools have a disproportionate impact on
minorities, as racial/ethnic minorities are far more likely to
attend high poverty schools. In the 1993-94 school year, 27 per-

Percentage distribution of students, by percentage of students
eligible for free or reduced-price lunch in public schools:
School year 1993-94

Percent
100

80
60 |-
40 |

20 |

White Black Hispanic Asian/ American
Pacific Indian/
Islander Alaskan Native

SOURCE: NCES, Schools and Staffing Survey, 1993-94.
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cent of white students were in schools with a high poverty rate
compared to 65 percent of black and Hispanic students, 37 per-
cent of Asian/Pacific Islander students, and 57 percent of
American Indian/ Alaskan Native students.

Systematic differences in the learning environment and the level
of financial and human resources between high and low poverty
schools can adversely affect the equality of educational opportu-
nities, especially for many minority children. The remainder of
this essay will examine differences in these educational opportu-
nities between high and low poverty public schools.

Differences in how teachers in high and low poverty schools per-
ceive conditions in their schools may reflect differences in the
learning environment in which education takes place in those
schools.

* Public school teachers in high poverty schools
are more likely to report that student misbe-
havior interferes with their teaching than are
teachers in low poverty schools.

In the 1993-94 school year, public school teachers from high
poverty schools were less likely to be satisfied with their school
conditions than were teachers from low poverty schools.”’ For
example, teachers in high poverty schools were more likely than
their counterparts in low poverty schools to report that student
misbehavior (e.g., noise, horseplay, or fighting in the halls, cafe-
teria, or student lounge) in their school interfered with their
teaching (18 and 8 percent, respectively). Teachers in high and
low poverty schools were about equally likely, however, to agree
strongly that their principal enforced school rules for student




conduct and backed them up when they needed it and that there
was a great deal of cooperative effort among the staff members in
their school.

Public school teachers’ perceptions and attitudes toward
teaching, by percentage of students eligible for free or
reduced-price lunch: School year 1993-94

Percentage of students eligible
for free or reduced-price lunch

41 or
Perceptions and attitudes 0-5  6-20 21-40  more

Percentage of teachers who strongly
agree with the following;:

My principal enforces school
rules for student conduct
and backs me up when
I need it 43.0 44.3 48.8 46.4

There is a great deal of

cooperative effort

among the staff members 327 335 34.8 34.3
Necessary materials are

available as needed

by the staff 388 344 33.6 29.6
The level of student

misbehavior in this

school interferes

with my teaching 8.2 10.3 13.1 18.3

SOURCE: NCES, Schools and Staffing Survey, 1993-94.

* Public secondary teachers in high poverty
schools are more likely to report that student
absenteeism and tardiness are serious prob-
lems in their schools than public secondary
teachers in low poverty schools.

An important aspect of student access to education is the amount
of time students actually spend in the classroom. When students
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are absent from school, arrive late, or cut class, they forgo their
opportunities to learn. Furthermore, when students disrupt
classes by being late or absent, they interfere with lessons in
progress and with other students’ opportunity to learn. In the
1990-91 school year, the reported percentage of secondary stu-
dents absent on a typical day was higher in high poverty public
schools (10 percent) than in low poverty public schools (7 per-
cent). Secondary teachers in high poverty schools were more
than twice as likely as secondary teachers in low poverty public
schools to report that student absenteeism and tardiness were
serious problems in their schools.™

Percentage of public high school teachers who reported that
absenteeism or tardiness was a serious problem in their
school, by percentage of students eligible for free or
reduced-price lunch: School year 1993-94

SOURCE: NCES, Schools and Staffing Survey, 1993-94 (Teacher and School
Questionnaires).




* Teachers in high poverty public schools are
more likely than their counterparts in low
poverty public schools to report that lack of
parental involvement is a serious problem in
their school.

When school personnel and parents communicate, they can
mutually establish a stronger learning environment for the stu-
dent both at home and at school. In the 1993-94 school year, pub-
lic school teachers from high poverty schools were three times
more likely than their counterparts in low poverty schools to
report that lack of parental involvement was a serious problem in
their schools (38 compared to 12 percent).

Teachers in high poverty schools may be making less of an effort
to reach out to parents, however. In 1992, parents of seniors in
high poverty schools were less likely than their counterparts in
low poverty schools to be contacted regarding their child’s acad-
emic performance, academic program, or post-high school plans.
They were also less likely to be asked to volunteer time at the
school. There was no measurable difference in school-teacher
contacts with parents regarding the student’s attendance or
behavior, however.>

* Teachers in high poverty public schools are
more likely than teachers in low poverty
public schools to report that verbal abuse of
teachers and student disrespect of teachers
are serious problems in their schools.

Frequent negative interactions between students and teachers are
an indicator of a school environment that is less conducive to
learning. In the 1993-94 school year, public school teachers in
high poverty schools were more than twice as likely to report
that verbal abuse and student disrespect for teachers were seri-
ous problems at their school than their counterparts in low
poverty schools.
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Percentage of public school teachers who reported selected
problems were serious, by percentage of students eligible
for free or reduced-price lunch: School year 1993-94

SOURCE: NCES, Schools and Staffing Survey, 1993-94.

* An increasing percentage of public school
teachers report that physical conflicts and
weapons possession are moderate or serious
problems in their schools.

There has been an increase in the percentage of public school
teachers who, between the 1987-88 and 1993-94 school years, felt
that physical conflicts and weapons possession were moderate or
serious problems in their schools.>* This concern is reflected in
the views of students as well as teachers. In 1993, 50 percent of
students reported using some sort of strategy to avoid harm at
schools. Black and Hispanic students were more likely to have
reported using such a strategy than were white students.®



* Public school teachers in high poverty schools
are more likely than teachers in low poverty
schools to report that physical conflicts and
weapons possession are moderate or serious
problems in their schools.

In the 1993-94 school year, 43 percent of public school teachers in
high poverty schools reported that physical conflicts among stu-
dents were a moderate or serious problem in their schools; this
was more than twice the percentage of their counterparts in low
poverty schools who reported that physical conflicts were a mod-
erate or serious problem (19 percent). Thirteen percent of public

Percentage of public school teachers reporting physical
conflicts among students and weapons possession as
moderate or serious problems in their schools, by
percentage of students eligible for free or
reduced-price lunch: School year 1993-94

SOURCE: NCES, Schools and Staffing Survey, 1993-94.
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school teachers in high poverty schools reported that weapons
possession was a moderate or serious problem in their school,
compared to 7 percent of teachers in low poverty schools.

Equity concerns typically focus on the fairness of how financial
and human resources are allocated across schools. Equity can be
measured across several types of resources, including differences
in programs and services offered, levels of teacher qualifications
and experience, teacher salaries, average class size, and expendi-
tures per student. Equity in financial and human resources
between schools with high and low poverty levels is one aspect
of providing equal educational opportunities to all students.

* Fourth-graders in high poverty public schools
are less likely to be in schools with gifted and
talented programs or extended day programs
than fourth-graders in low poverty schools.

The programs and services that a particular school offers are a
function not only of the needs of the students, but also of the
resources available to that school. Differences in offerings across
school poverty levels provide information as to how educational
resources are being deployed.

In the 1993-94 school year, fourth-graders enrolled in low pover-
ty public schools were more likely to have programs for the gift-
ed and talented, diagnostic and prescriptive services, and
extended day programs in their schools than fourth-graders in
high poverty public schools. Fourth-graders in high poverty
public schools were more likely, however, to have bilingual edu-
cation programs offered in their schools than fourth-graders in
low poverty schools.



Percentage of fourth-grade students in public schools offering
various programs and services, by percentage of students
receiving free or reduced-price lunch:

School year 1993-94

English Programs Diagnostic

asa for the and

School Bilingual  second gifted and prescriptive Extended
poverty level education language talented  services day

Total

fourth-graders 23.2 51.9 77.9 82.7 40.8
Percentage of students receiving free or reduced-price lunch
0-5 14.0 59.6 83.3 87.6 58.5
620 7.5 51.1 82.2 83.7 42.6
21-40 18.6 47.7 799 839 39.3
41 or more 36.6 53.8 74.8 80.9 38.7

SOURCE: NCES, Schools and Staffing Survey, 1993-94.

* Students in mathematics classes in low
poverty public secondary schools are more
likely to be taught by teachers who majored or
minored in mathematics than were students in
high poverty public secondary schools.

Concern about the quality of education in the United States has
focused interest on teacher qualifications and student exposure to
well-qualified teachers, especially in mathematics and science.
Educational background is one measure of teacher qualifications.
One indicator of teachers’ substantive and academic qualifications
is whether or not they majored or minored in the fields they teach.

The differences in teacher qualifications shown by school pover-
ty levels are not uniform across subjects. For example, there is a
9 percentage point difference in the percentage of students taught
mathematics by a teacher with a major or minor in mathematics
between high and low poverty schools. There is no measurable
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difference in the percentage of students taught science by a teacher
who majored or minored in a science subject between high and
low poverty schools. Differences exist, however, within specific
science subjects; students in high poverty schools were less likely
than students in low poverty schools to be taught chemistry by a
teacher who majored or minored in chemistry (63 and 77 percent,
respectively) or to be taught physics by a teacher who majored or
minored in physics (29 and 43 percent, respectively).36

Percentage of public secondary mathematics and science
students taught by teachers with a major or minor in the
class subject, by percentage of students eligible for
free or reduced-price lunch: School year 1993-94

Percentage of students eligible
for free or reduced-price lunch

41 or

Subject 0-5 6-20 21-40  more
Mathematics 83.3 79.7 76.1 74.1
Total science* 92.0 90.1 91.5 86.5
Biology 80.9 735 75.7 727
Chemistry 77.2 64.8 72.1 62.9
Physics 42 8 50.5 39.3 29.3

*It is easier to have majored, minored, or to have become certified in “science”
than in a specific discipline, such as biology, because a teacher from any scientif-
ic field may qualify in “science,” whereas qualifying in a specific discipline
requires a match in class subject matter.

SOURCE: NCES, Schools and Staffing Survey, 1993-94 (Teacher Questionnaire).

* Public schools with high levels of students in
poverty are less likely to be connected to the
Internet than schools with lower levels of stu-
dent poverty.

Access to the Internet is one indicator of a school’s connection to
the “Information Superhighway.” In 1996, Internet access was
available in about half (53 percent) of the schools in which 71 per-



cent or more students were eligible for free or reduced-price
lunch programs and in 58 percent of schools in which 31 to 70
percent of students were eligible. In comparison, 72 percent of
schools with 11 to 30 percent of students eligible for the lunch
program had Internet access, and 78 percent of those with less
than 11 percent of students with free or reduced-price lunch eli-
gibility were connected to the Internet.”’

» Teacher salaries are higher in low poverty
public schools than they are in high poverty
public schools.

Teacher salaries are an important way for schools to attract and
retain high quality teachers. In the 1993-94 school year, public
school teachers in low poverty schools earned 28 percent more in
total school earnings than did public school teachers in high
poverty schools ($45,547 versus $35,496, respectively).*® Teachers
in high poverty schools were also less likely to be satisfied with
their salaries than teachers in low poverty schools.*

e The average class size of public school
teachers is similar across all levels of school
poverty.

Class size is a measure of the average number of students a
teacher sees during a class period or school day. Smaller class
sizes are valued because they may allow students to receive more
individual attention from their teachers and may reduce the
teacher’s burden of managing large numbers of students and
their work. In the 1993-94 school year, the average class size was
similar in high and low poverty public schools.*
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* Relatively low wealth public school districts
spend less per pupil in general and less on
capital investment than do school districts
with more wealth.

Public elementary and secondary spending can be divided into
three main functional areas: instruction, support services, and
capital outlay. Many factors influence how school districts spend
the funds that they receive, including the overall level of funding,
the organizational structure of the district; district- and state-
level goals; differences in student needs (e.g., demand for special
education services and programs for limited-English-proficient
students); and the relative cost of educational resources (e.g.,
teacher salaries, building maintenance, or construction cost for
new schools). The distribution of expenditures across functional
areas is an indication of how different public school systems allo-
cate funds to meet their specific needs.

In the 1992-93 school year, relatively low wealth school districts
(those with a median household income of less than $20,000)
spent less per student than districts with more wealth (those with
a median household income of $35,000 or more). Relatively low
wealth districts also spent 31 percent less per student on capital
investment ($434 per student) than relatively high wealth dis-
tricts ($630 per s‘cuclent).41

* Adjusting education expenditures to reflect
differences in the relative cost of providing
education services reduces the spending gap
between districts with high and low income
households.

“Buying power” is a concept used as an alternative measure of
expenditures. Actual dollars spent per student can be adjusted to
reflect differences in the cost of living and differences in the edu-
cational needs of students. The cost of living adjustment reflects
the fact that a dollar spent in New York City buys substantially



less in actual education resources than a dollar spent in Des
Moines, lowa. The needs adjustment takes into account expendi-
ture differences that result from the additional resources required
to provide an education to students who need special education,
bilingual, and compensatory education services.*?

Disparities in public education spending are most pronounced at
the extremes of district wealth (measured by median household
incomes). For example, in 1989-90, the Nation’s richest school
districts spent 56 percent more per student than the Nation’s
poorest districts. These differences in expenditures per student
are reduced to 36 4percent, however, when “buying power” is
taken into account.”

Public education expenditures per student, by percentage
distribution of median household income of households
located within district boundaries: 1989-90

Expenditures
$8,000

6,000

4,000

2,000

0-10 11-50 51-90 91-100
Percent

SOURCE: NCES, Do Rich and Poor Districts Spend Alike?, 1996.
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The social context of education has changed over the past few
decades. The structure of families is shifting away from two bio-
logical parent families. The percentage of children from minority
backgrounds is increasing, as is the percentage of children who
have difficulty speaking English. Over the past 25 years, median
family income has been relatively stagnant, and the poverty rate
has changed very little. Black and Hispanic children remain
much more likely than white children to be living in poverty, a
factor associated with poor school outcomes. On the positive
side, today children live in households with more educated par-
ents than they did a few decades ago and parents’ education
level is a strong predictor of student achievement.

Minority students are more likely to attend schools with a high
level of poverty. This is significant since in many ways the cli-
mate in high poverty schools appears to be less conducive to
learning than that in low poverty schools. Similarly, high pover-
ty schools are, on average, worse off than low poverty schools
with regard to human and financial resources.

The social context in which schools operate can influence their
effectiveness. Changes in social context present challenges that
schools must address to enhance their effectiveness and ensure
that education progress can occur.
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(NCES 96-304)

The Condition of Education 1995. Washington, D.C.: 1995
(NCES 95-273)

Digest of Education Statistics 1996. Washington, D.C.: 1996
(NCES 96-133)

Digest of Education Statistics 1995. Washington, D.C.: 1995
NCES 95-029)

Other Findings from the Condition of Education:

No. 1:  High School Students Ten Years After A Nation At Risk
(NCES 95-764)

No.2:  The Educational Progress of Black Students (NCES 95-765)
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Until supplies are exhausted, a single copy of The Condition of Cducation
1997 (NCES 97-388), as well as other NCES publications, may be
obtained at no cost from either the National Library of Education (NLE),
phone (800) 424-1616 or e-mail: LIBRARY-NLE@ed.gov, or the National
Education Data Resource Center (NEDRC), phone (703) 845-3151 or e-
mail: ndrc@inet.ed.gov. If you need more than one copy of a publication
or supplies have been exhausted, copies may be purchased from the
Government Printing Office (GPO). To order a copy from GPO see the
order form at the end of this document.

This report, as well as many other NCES products, are available through
the Internet at http:/ /www.ed.gov/NCES/




NCES constituents with access to the Internet can tap a rich collection
of education-related information at the U.S. Department of Education’s
(ED) public Gopher/FTP/World Wide Web site, including:

* announcements of new publications and data sets

* descriptions of NCES and ED programs

e statistical tables, charts, and data sets

* press releases

* general information about the Department

* searchable ED staff directory

¢ funding opportunities

* event calendars

* directories of effective programs

¢ directory of education-related information centers

* research findings and synthesis

* full-text publications for teachers, parents, and researchers

* pointers to public Internet resources at R&D Centers, Regional
Laboratories, ERIC Clearinghouses, and other ED-funded insti-
tutions.

They can access the information by using:

A Gopher client, gopher.ed.gov; or select North America-->U.S.
Department of Education. From the main gopher menu, NCES pro-
duced information is available under Educational Research,
Improvement and Statistics (OERI & NCES)/National Center for
Education Statistics (NCES)/.

An FTP client, ftp to ftp.ed.gov; log on as “anonymous.”

A World Wide Web client such as NCSA Mosaic or Lynx: point to
URL=http:/ /www.ed.gov/ or http:/ / www.ed.gov/NCES
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Dial-in users can access much of the same information through the
OERI Toll-Free Electronic Bulletin Board, which provides on-line
access to statistical data, research findings, information about
Department of Education programs, and, in some cases, full texts of
departmental documents. Computer users can retrieve this informa-
tion at any hour using a modem (at speeds up to 14,400 baud) and
calling (800) 222-4922. Local direct, call (202) 219-1511.




INDICATOR NATIONAL CENTER FOR EDUCATION STATISTICS

OF THE MONTH

Internet access in public and
private schools

The Internet, with its vast array of information, can broaden the learning resources available through schools by
providing teachers and students with connections to remote libraries, SChools, and government agencies. Information
found on the Internet can broaden students’ knowledge base, and having Infernet access can prepare students for
on increasingly technological workplace.  Examining patterns of Internet access in schools may help determine
how many students will be prepared 1o use this technology effectively in the fufure.

February 1999

B Between fall 1994 and 1997, Internet access in pub- eligible for free or reduced-price lunch) to have

lic schools increased from 35 to 78 percent.
However, in fall 1997, 27 percent of instructional
rooms had Internet access.

In fall 1995, public schools were more likely to
have Internet access than private schools (50 ver-
sus 25 percent). Additionally, public schools had
a higher percentage of instructional rooms with
Internet access than private schools (8 versus 5
percent).

Public schools with a high percentage of low in-
come students (71 percent or more of students
eligible for free or reduced-price lunch) were less

Internet access in fall 1997.

In fall 1997, public schools with a high minority
enrollment (50 percent or more) had a lower rate
of Internet access than public schools with a low
minority enrollment (less than 6 percent). More-
over, public schools with a high minority
enrollment had a smaller percentage of instruc-
tional rooms with Internet access than public
schools with a low minority enrollment.

In both public and private schools with Internet ac-
cess, teachers were more likely than students in these
schools to have access to e-mail, news groups, re-

likely than schools with a low percentage of low- source location services, and the World Wide Web.

income students (less than 11 percent of students

Percentage of public schools and instructional rooms with Internet access, by selected school charactertistics:

Fall 1994-97
Percentage of schools Percentage of instructional
with Internet access rooms with Internet access'
School characteristics 1994 1995 1996 1997 1994 1995 1996 1997
Total 35 50 65 78 3 8 14 27
Level of school
Elementary 30 46 61 75 3 8 13 24
Secondary 49 65 77 89 4 8 16 32
Percentage of students eligible for free or reduced-price lunch
Less than 11 —_— 62 78 88 - 9 18 36
11-30 — 59 72 83 — 10 16 32
31-70 — 47 58 78 — 7 14 27
71 or more — 31 53 63 — 3 7 14
Percentage of minority students enrolled
Less than 6 — 52 65 84 — 9 18 37
6-20 — 58 72 87 — 10 18 35
21-49 — 54 65 73 — 9 12 22
50 or more — 40 56 63 — 3 5 13

— Not available. SOURCE: U.S. Department of Education, National Center for Education
" Based on the total number of instructional reoms in reguiar public schools Statistics, "Internet Access in Public Schools,” Issue Briet and Issue Briet
. " supplemental table 1. February 1998,

Data for combined schools are not reported as a separate ievel of
school because there are too few sample observations for reliable

estimates. Data for combined schools are included in the totals.

U.S. Departiment of Education Office of Educational Research and Improvement

NCES 1999-005



Internet access in public schools

Percentage of public schools and instructional rooms* with Internet access:
Fall 1994-97

Percent
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Percentage of public schools and instructional rooms* with Internet access,

by percentage of students eligible for free or reduced-price lunch: Fall 1997
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* Based on the total number of instructional rooms in regular public
schools.

SOURCE: U.S. Department ot Education, National Center for Education
Statistics, Advanced Telecommunications in U.S. Public Elementary and
Secondary Schools, Fall 1996, 1997 and "Internet Access In Public
Schools," Issue Briet, February 1998.

This indicator is one of 60 from The Condition of Education 1998, It is in
the public domain and may be reproduced without permission.

Instructionat rooms

31-70 71 or moro

Suggested citation: U.S. Department ot Education, Nahonal Center for
Education Statistics, The Condition of Education 1998. NCES 1999-005.
Washington, DC: U.S. Govermnment Printing Office. Jo obtain a copy of
the full volume of The Condition of Education, contact ED Pubs at
(877) 433-7827 (E-mail; edpubs@inet.ed.gov). The full indicator and all
supplemental tables pertaining to this indicator may be viewed ot
http://nces.ed.gov/pubs98/condition98/c9804a01 . html.
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March 1999

Immediate transition from high
school to college

Since most college students enroll in college immedaiately affer completing high school, the percentage of high
school completers enrolled in college the October after finishing high school is an indicator of the fotal proportion
of that year's high school completers who will ever enroll in college. The percentage enrolling not only reflects the
accessibilify of higher education fo high school completers, but also shows the value completers place on atfending
college as compared to working, entering the military, starting families, or pursuing other interests.

B Between 1985 and 1996, the percentage of high
school completers going directly to college in-

creased from 58 to 65 percent.

Between 1985 and 1996, high school completers
from high-income families were more likely than
their counterparts from low-income families to go
directly to college after completing high school.

B Between 1990 and 1996, the higher the education
level of a student’s parents, the more likely the
student was to enroll in college the year after com-
pleting high school.

The percentage of black high school completers
going directly to college increased substantially
between 1973 and 1995.

Percentage of high school completers ages 16-24 who were enrolled in college the October after
completing high school, by type of institution, family income, and race/ethnicity: October 1972-96

Family income'

Race/ethnicity®

Low Middle High White Black Hispanic

Type of institution 3-year 3-year 3-year
October Total 2-year 4-year Annual average  Annual Annual Annual  Annual average Annual average
1972 49.2 — — 26.1 @) 45.2 63.8 49.7 44.6 ) 45.0 o)
1973 46.6 14.9 317 203 @) 409 64.4 47.8 32,5 41.4 54.1 487
1975 50.7 18.2 326 31.2 ! 46.2 64.5 51.1 41.7 44.4 58.0 52.5
1977 50.6 17.5 331 27.7 32.8 442 66.3 508 495 468 50.8 48.5
1979 49.3 175 31.8 305 315 432 63.2 499 46.7 453 450 46.4
1981 53.9 205 335 336 33.0 492 67.6 549 427 40.4 521 492
1983 52.7 19.2 335 346 340 4572 70.3 55.0 38.2 379 54.2 47.3
1985 57.7 196 38.1 40.2 36.2 50.6 746 60.1 422 396 51.0 46.5
1987 56.8 189 37.9 36.9 378 50.0 738 58.6 522 44 5 335 449
1989 59.6 20.7 38.9 481 458 55.4 70.7 60.7 534 48.2 551 516
1990 60.1 201 40.0 46.7 447 54 4 76.6 63.0 46.8 489 427 51.7
1991 62.5 249 377 395 423 58.4 782 65.4 46.4 47.2 57.2 51.6
1992 61.9 23.0 38.9 409 436 57.0 79.0 64.3 482 501 55.0 58.1
1993 61.5 22.4 391 50.4 441 56.9 793 62.9 556 515 62.2 55.4
1994 61.9 210 40.9 410 419 57.8 78.4 64.5 50.8 525 491 55.0
1995 61.9 215 40 4 342 413 56.1 83.4 64.3 51.2 52.6 53.7 512
1996 65.0 231 419 48.6 ) 62.7 78.0 67.4 56.0 ) 508 )

— Not available. Data for type of institution were not collected until 1973,

‘ Low income I1s the bottom 20 percent ot all family incomes; high income
is the top 20 percent of all family incomes; and middle income is the 60
percent in-between.

: Included in the total but not shown separately are high school completers
from other racial/ethnic groups.

*bue to small sample sizes for the low income. black, and Hispanic
categoties, 3-year averages were also calculated for each category.
For example. the 3-year average for blacks in 1973 is the average

percentage of black high school completets ages 16-24 who were
enrolled in college the October after completing high school in 1972,
1973. and 1974, Thus, 3-year averages cannot be calculated for 1972
and 1996, and for groups of 3 years in which some data are not available
(e.g.. 1973-75 for the low income category).

NQOITE: Details may not add fo 1otals due to rounding.

SOURCE: U.S. Department of Commerce, Bureau of the Census, October
Current Population Surveys.

U.S. Department of Education

Office of Educational Research and Improvement
NCES 1999-006



the October after completing high school: October 1972-96

By family income*

Percentage of high school completers ages 16-24 who were enrolled in college

Percent
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* low income is the bottom 20 percent of all family incomes; high income
is the top 20 percent of all tamily ncomes; and middle income is the 60
percent in-between. Data on family Income were not available in 1974,

SOURCE: U.S. Department of Commeirce, Bureau of the Census, October
Cuirent Population Surveys.

This indicator is one of 60 from The Condition of Education 1998. It is in
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