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REVIEW

Effectiveness of Early
Educational Intervention

W. S. Barnett

Early educationalintervention has been praposed to partially offset the impacts of poverty and inadequate
learning environments on child development and school success. A broad range of early educational
interventions are found to produce meaningful lasting effects on cognitive, Social and schooling outcomes.
However, all interventions are not equally effective. Two major US. programs perform relatively poorly.
Research provides some guidance regarding the features of highly effective programs, but much
remains to be learned. New experimental studies of key program features would have a high payoff.

children under age 5 suffer from poverty,
poor hedlth and nutrition, and inadequate edu-
cation (/). In the United States, between 35 and

In the developing world, over 200 million

45 percent Of first-time kindergarteners are ill-’

prepared to succeed in school (2). Early educa-
tional interventions have been recommended as
one means of addressing these problems. Provision
of early education has been increasing through-
out thedeveloping world but isfa from complete

ar umform lemeszl l&gle Umte'g;gﬁ

educal ona interventionmav not be more widely

%}’i‘ &mﬁ tegltlns e continues

S prsTool educaticd
produce substantial long-term gains in leaming

and d= ., Short-lived?
Be-scale public 83 replicate the re-
sults of small-scale researc programs,and,|fso,

under what conditions?Thesequestions, of keen
interest to policy-makers as well

addressed here with detailed considerationof in-
dividua studies and meta-analytic reviews.

Longitudinal Randomized Trials

Randomizedtrids with longitudina follow-up of
both intensve, small-scale programs and large-
scae public programs provide key msigtits into
the production of long-term effects. Such studies
offer the greatest confidencethat estimated effects
ace dueto the pr ogr amand nat to other factors.
In the early 1960s, an experiment randomly
assi gned 12358 experiment (E) and 65 control
(O)] low-income African-American children in

Institute for .
Nanonal Early Education Research, R -
. New Brunswice, N) 08901, USA. E—me%

nieer org

ot e
Can:_l_a_rga_—;scal;e:_;;_;i_;,_

public programs_ =

'Lifi'fié'g‘bf[ifléiféffjé,i,t h.ELfEZSlL[tSi

- of small-scale -

researchpngrams

and. if so, un_der -

“what conditions-

onesaut hesstern Michigan neighborhood to the
Peny Preschool program or to a control group (3).
Peny classes met 2.5 hours per day, 5 days per
week, overa30-week school year Mbst children
attended for 2 years beginning at age 3, free of
charge, before entering kindergarten. Controls en-
tered kindergarten at age 5. Pentry teachers had &
|ead baccalaureate degr ees in education and were
licensed public school teachers. The curriculum
emphasized broad development, with teacher-
directed activities accounting for about' hel f the
time and child-initiatedactivities about a quarter
of thetime. A teecher-gudent ratioof 1to 5or 6
facilitated frequent, highly individualized educa-

tiond interactions. Home visits with each child
(and petents) were conducted weekly.

Treatment and control groups did not differ
on meesured intelligence quotient (IQ) to start,
but the preschool group wes 0.87 standard &-
viation (SD) higher than controls by the end of
the program. For comparability across studies,
effectsarereported as fractions of SDs, typicdly
cdaldal as the difference between treatment
and control groups, divided by control group SD.
The IQ gain disappeared by age 8, but positive
effects on achievementtests {e.g., 0.33 SD on
reading and meth at age 14) werefound through
age 27. To put these effects in context, reading
and math achievement gapsat kindergarten entry
between low-income and middle-income chil-
dren are aout 0.50 SD (4). In addition, the pre-
school group hed better classroom and personal
behavior as report ed by teachers; less youth mis-
conduct and crime, fewer yearsof specid educa-
tion, and a higher high schoal graduation rate.
Adult outcomesincludeincreased earnings, de-
creased dependency onsodid welfare programs,
reduced arests, and improved health behaviors.

The Abecedarian study used a randomized
trial to evaluate effects of full-day, year-round
educationd child care provided from about 4
months of age to kindergarten entry in North
Carolina (5). The preschool program did not
includehhome visits, dthough family support ser-
viceswereprovided to both trestment and con-
trol groups Thestudy followed 104 (A4 E, 51C)
low-incomechildren from program entry through
age 21. Gansin IQ averaged 1.1 SD from age
18 monthsto age 54 months, dedined after school
entry, and remained about 0.33 SD from ages
12 ttwough 21. Effects onreadingand meth achieve-
ment wereroughly constant at about 0.50 SD from
ages 8 to 21. Intervention recipients also had lower
rates of repeating gradesand special education,
and they atained higher levels of education.
Postive effectswered so found for hedth-related
behaviors and symptomsof depresson (6).

Studiesm lower-income countries have sim-
ilar long-term findings. A randomized trial (n =
129) of aninterventionbeginning & age 9 months
and continuing to 24 months in Jamaica that
taught mothershow to interast withtheir young,
growth-stunted children found gainsin child IQ
and academic achievementtests and decreases in
violent crimeand depression throughage 22 (7).
In Mauritius, researchersrandomly assi gned chil-
dren (83 E, 255 C) at age 3 to an educationd
preschool staffed by well-trained and Supervised
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student teecherswith apupil-teacher ratio of 5.5:1,
nutritious meals, and hedlthscreeni ngs and refer-
rasor to typical preschools staffed by untrained
child minders with a pupil:teacher ratio of 30:1
and providingno meds (8). At ages 17 to 26, the
intervention children hed lower rates of behavior
problems and crime. The Mauritius study could
not separateeffectsof programeements, but the
Jamaican study found these long-term effects
asnciated with the educational program but not
with nutritiond supplementation.

It may be more difficult to produce results
like those abovet hraugh large-scale public pro-
grams; and studies of such public programshave
more mixed results. A recent randomized tria
(n=4667initidly) evaluated 1 year of Head Start
(HS), the US federa preschool program for
childrenin poverty that provideseducation and
broader services, including parent education and
sacid and hedlth services (9)! ear of HS
atage3or413d 22 messresof | anguage, lite-
acy, and S effects were thexe 13
averaged 018 SD. At theend of kindergarten and
grade Ong, no significant cognitiveor grade repe-
tition effects were found No positive effects wer e
found on any teacher-reported measure of socio-
emotiond developmentor behavior.

A randomized trial (n = 3001 initidly) of
Ealy Head Start (EHS), the federd early inter-
vention program for infants and toddlers in pov-
erty, produced reultssmilar to thosefor HS (10).
EHS provided child care, parent-child activities,
parenting and adult education, and other social
services. Mogt children participated for 2 6r more
years. At ages 2 and 3, somecognitiveand socid-
emotiond benefitswen found (0.10 to 0.15 SD).
By age 5, no effectswen found far cognition, and
only one positivesocioemotional effect remained,
areduction inaggression (17). At grade 5 fallow-up,
no effects were found onany of 49 messures in-
duding gr ade repetition and speci al education (12).

Persistence, Fade-out, and Sleeper Effects

Indlfour US dudies, efect Szesdeclined over
time. However, themagnitudeand persistenceof
efedts differs greatly. HS and EHS
effect Szes start amdl and disap-
pear shortly after school entr\tc
whereas Perry and Abecedarian €
fects are relatively large and long-
lasting. One explanation,
is control-group participation 1,
other hool whic]

was 35% at age Em m at agl;
3 in the HS study. However, HS
controls at age 3 and EHS controls

" INVESTING EARLY IN &0 HOATH

ment group’s cognitive advantage over thesechil-
dren was smaller from ages 2 to 4 t han for those
not in such centers (14). Theproblem of control ac-
cess to other services is not unique to HS and EHS.

Another possible explanation isthat the qual -
ity of amdl-scaeinterventions cannot be main-
tained by large public prograns. That hypothes's
is contradicted by studies of U.S. public school
pre-kindergarten (pre-K) programs that find gains
two or more times greater tham for HS (/5-18) and
by studies abroad finding smilarly large gai ns
and persgtent effects fa public preschool pro-
grams (I9-21). Teble 1 compares effects a age 4
for 1 year of HS and several public-school reK
programs. The best-known fallow-up study of pub-
lic school pre-K, featuring a quasi-experimental
design and extensve follow-up, is the Chicago
Child-Parent Centers (CPC) study (n > 1000),
which found thet cognitive effects declined but
persisted into high school (18). Reductions mgr ade
repetition and improved rates of high schodl com-
pletion were a0 seen. Essentially all of the Perry
and Abecedarian effects are replicated, although
CPC effectsoften are amdler (22).

Another explanation offered for the fade-out
of immediateeffects isthe thelirted efective-
nessof thepublicschools atended by HS graduates
erodesthe program's impact This explanation
isinconsistent with findingsthat cognitivegrowth
was dow for both HS and control groups in the
preschool years, whereas math and literacy achieve-
ment accelerated in kindergarten and first grade
for both groups (9).

It has been suggested that HS and other inter-
vention programs might pr oduce **degper effects”
or delayed effectst hat appeer later in life despite
thefade-out of initial cognitivegains (23). Multi-
ple paths have been suggested through which
the initid effects of early intervention may be-
come hiologically embedded and produce later
impacts on devel opment, especialy mental and
physical hedth (24, 25). However, dleeper ef-
fects ar e not found in theParry, Abecedarian, and
CPC gtudies, which find continuity in effects
over time cognitive effects may decline, but

Table 1. Achievementgains at age 5 from pre-K and HS. Effectsin
= SDs, HS estimates adjusted for sthj ect noncompliancearein parenthe-
ses (9); naindicates not applicable. Differencesin methodology could
favor the other programs over HS I for example, the HS impact study

‘ers more from control participation in other programs. On the other
hand, HS effects are measured in the spring before kindergarten,
whereas other program effects are measured after kindergarten
entry, which favors HS if effects decline over the summer. Data
sources are as follows: for CPC, (39); Tulsa, {16); OK (Oklahoma), (15);
NJ (New Jersey)average of estimates fromtv@ differentyears (15, 17%;

thereisno hiztus These findings contrast
withlack of e f f i for EHSfromage5tog,
5 and for HS in kindergarten and first gy
Nonexperimental findings of positive longy
HS effects on nonhealth outcomes are iy,
sistent with this evidence and with each ¢
(26). Apparent decper effects may be expli;
by the high probability of false positivesy
many researchersconduct such studies (27

A somewhat different explanation iS th
early educational interventions have only g
initial impacts, the compensatory efforts of
schools for children who enter school behindy
succeed in offsetting the entire advantage (;
SQuch efforts gradually equate achievement;
time so that what is observed is “catch-up” nf’
t han “fade-out.™ Thereis, of course, a cost forg!
pensatory efforts partly documented in ecang
analyses of the Perry and Abecedarian stidies }
For example, preschool study control groups!!
higher rates of grade repetition and special efy
tion (3, 6, 22, 29). Asdi scussed below, t he pat
of declining effects of interventions iSNot obser
m low-income countries, perhaps indicating w;
€r compensatory effects of less-well-resourcedy
mary education systems.

An explanation for differences in initid
fects between programs can be found in di
ences in program features. HS and EHS pro
comprehensive sarvices, whereas the pif
school programsin Table 1 focusthelr resou
more on the dlassroom. HS and EHS teat!
arelesseducated and less well-pad; thed
programs in Table 1 require bachelor of arts
grees and pay public-school sdaies (I3
Nearly 40 percent of HSteachersreportmil
severedepression,aconditionnot conduci+
enriching interactions with young children(
Findingsregarding the effects of teacher ¢
acteristics are mixed, and it isunlikely that s
highly qualified teachers done are sufficiz
pr oduce strong results (31). However, ones
finds HS employing licensad teachersa p
school salaries to produce much larger efi
than reported in the national randomized!
(16). Differences in how teachersteach bets
HS and the publicschoolsa so may influenct
5?‘}’)1% ) ﬁxﬁ?mﬁ?ﬁcﬁ%‘ﬂ%cﬁﬁ" ﬂg}g
as well as cognitive development (32, 33)

Overview ™ Heta-Analysis

Comprehensive quantitative summaries, o1
analyses, Provide a basis for assessing the v
empirical literature and its consistency wit
studies discussed above. Meta-analyses cof

likely experienced only childcare  Hs, (9). all measures of effectsto SD unitsso that!
of very limited educational velue . can be summarized across studies. Onere
(13). Furthermore, 68% of Abe-  Domain CPC Tulsa  OK N] HS meta-analysis included 123 quasi-experin®
cedarian study controls attended Language na na 028 (4 0 (O 13) aﬂd expenmema] smdm .Of US ceuter—based;
rdatively high quality child-care  math 038 0% 03 03 012(019  cational interventions, including children |
centers for more than 12 months Literacy na 0P 0L 04 05(03) ages 3 to 5 and published between 1960 andi
beforekindergarten, and the treat- (34, D). Edimated effects are reported for!
5
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broad categories cognitive develop- 0.8
ment, school progress (e.g., grade
repetition, specid education, and
high school graduation), and socio-
emotiond development Thisreview
included al studies with a compar-
ison group regardless of research
design but did examine how effects
varied with quality of study design.
Ancther mda-andyss reviewed 30 02
studies of non-U.S. early education- |
a programs(mostly in low-income
countries), induding only randomized n

0.7

Eféc ts (SD)
o
Y

=] All designs i‘
| HQ deStgns k

ST T R T

tridsand stronger quasi-experimental
designs (36). The international meta-

andydsclassified outcomes as cog-

n't'on' social behavior, health, and
school progress.

eragen® US. 157t 7R pstorico
tion, 0.14 9D for school progress, and
0.16 SD for socid-emoationd devel -
opment from age 3 to adul t hood (34). Effectson
cognitionwere larger before age 5 than in later
follow-up and when higher-quality research de-
sgns (e.g., randomized trids) wereusad (Fg. 1)
No sgnificant associations were found between
effectsand age at start, program duration, or eco-
nomic background of children served. However,
the vest mgority of programs focused on disad-
vantaged children. Larger-cognitive effects were
foundfor programst hat emphastzed direct instruc-
tion (+0.25 SD) and individualized (one-to-one or
small-group) teaching (+0.16 D) and that did not
offer cemprehensive sod d services (10.19 D).
Theintemational meta-analysis only examined
results from relaively rigorous studies and found
average effects for early educationa interven-
tions of 0.35 SD for cognition, 041 SD for
school progress, 0.27 SD for behavior, and 0.23
SD for hedlth (36). Many educational interven-
tions included a nutritional component, reflecting
thecircumstancesof children i nlow-incomecoun-
tries. However, cognitive effects did not vary by
age (before and after age 7). The 0.35 SD cog-
nitive effect isvery Smilartothefollow-up results
from high-quality studies in the United States (Fig. 1).
No association was found bet ween effects on
cognition or school progress and age a Sart or
duration. Effect sizes for cognition and school
progress did not differ between higher- and lower-
income counfries, echoing the consi stency with
cognitiveresults from theUS meta-analysis.

Treatment

What Program Characteristics Matter?

Clearly, not all earty educational interventions are
equally effective, with substantial variation in out-
comesfor parenting education as well as classroom
programs (37). Despite oft-heard clains that earlier
is better, starting education interventions bef ore
age 3 does not appear to bea majar contributor to
effectiveness, dthough heatth and eedy nutrition
components may bemore effective when begun

Treatment end Ages 5-10

Age at Follow-up

Age >10

Fig. 1. Cognitive effects of early education by age and study
design quality [all studies versus highquality (HQ) designs].

end wanes from ages 3 to 5. Effects for high-quality

designs based on estimated effect of design quality on effect
sizes evaluated at means for each follow-uptime (3, 4).

earlier (7, 38). Theeffectsof many other program
features, including intensity and duration, are un-
certain. Few programdesign questionshavebeen
systematicalty addr essed inr andonhzed trids How-
ever, some strong associaionsar e found Findings
that comprehensive services ar e neither necessary
nor sufficient for large, sustained gains and that
direct instruction is assodated with greater cogni-
tivegainsal so chalenge conventional views.
Direct instruction was associated with grester
cognitive gainsinthe CPC study aswell as the
U.S metaranalysis(18, 34). Directinstruction
is teacher-directed, isfocused on specific skills,
and may be highly scripted. It is one type of
intentional teaching, which goes beyond dis-
crete skills and, if unscripted, requiresteachersto
plan carefully what they will teech, to whom, and
inwhat manner. Peny and Abecedarian used in-
tentional teaching, including direct instruction
(3, 5). Examples include working with children
to compare weights of classroom objects on a
balance scale, follow redipes and take dictation
towrite captionsfor artwork. Effectiveintention-
al teaching isnot whole-classinstruction but one-
on-one and in small groups (34). Large gains in
other important domains such as executivefunc-
tion (e.g., focused attention) and socia -emotiona
development likely require a bal ance of teacher-
directed and child-initiatedactivities,including
dramatic play {e.g., role playing) (3, 18, 3/-34).

Conclusions

Early educational intervention can havesubgtantive
short- and long-term effects ON cognition, social-

emotional development, school progress, antisocial
behavior, and even crime. A broad range of ap-

proaches, including large public programs, have
demonstrated effectiveness. Long-ferm effects may
besmaller than initid effects, but they are not h-
substantial. These findings are quite robust with
respect toS0Ci d and economic contexts. Early edu-
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cational intervention can improve the devel opment
and adult success of disadvantaged children in the
developingworldas well as in advancedeconomies.
Thepotential retum to societies On such investments
is high (29), and huge mmnbers of children in the
developing world could benefit (1, 7, 8, 36). Ye,
not every program has been effective, and some
have praducad cognitivegd s fut not other impor-
tal effects such s reductions m aime Expanded
coverageshould be guided by modd sfoundto be
highly effectiveand by new research.

Randomized trids raise questions about the
effectiveness of two mgjor public programsin the
United States, HS and EHS. Thepoor results can-
not likety be ascribed to insufficient drain EHS
provided multiple years of services. One year of
some other large public programs—typically oper-
aedt hrough the publicschools—produced larger
and more lasting effects in quasi-experimenta
studies using designs likdly to produce results sim-
ilar to those of randomized trids (13, 22). These
other programsmore closdly resemble programs
that produced large gains in small-scae experi-
ments(e.g., Peny and Abecedarian) with reqoect
totead e characteristics and afocuson educati on.
Thisisnattrie of all publicschool pre-K. programs,
because they vary considerably from state to state.

Both individual study comparisonsand the
U.S. meta-andysissuggest potentialy large im-
provementsin public early educationa interven-
tions. EHSand HS might improvetheir results
by providing richer educational experiences.
EHS could increase and improve both parenting
education and direct classroom experiences. FS
may need to focus more resources on the class-
roomto recruit andretain better teachers. Improv-
ing teaching practices may asorequire increased
spending on supervisonand coaching of teech-
ing staff, Without budget increases, thesechanges
would require a reduction in program resources
devoted to other activities (for example, socid
services and adult education). Thereis no con-
sensus among researchers regarding the value
of teacher qualifications(31), but a systematic
statewide reform that included raising teacher
qualifications and pay greatly improved preschool
program qudlity (7). Giventhelimitationsof the
[iterature, reforms shouldbeguided by systematic
experimertation, with desi gn altematives besed on
what haspreduced largegainsin thepast and little
deferenceto current program doctrine.

Programs of experimental research investi-
gating the contributions of program features to
short- and long-term impactsof early educational
intervention ar e recommended for both devel oped
and developing countries. Relatively few stud es
inform policy and practice m thedeve opingworld.
Considerable invesmentin program improvement
researchis justifiable, because welldesigned pro-
grams have generated benefits 10 times grester
than their costs whereaspoorly designed programs
may not even return their costs (29). This ressarch
shouldinvestigatesuch costly featuresas duration,
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